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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.



Instructions for Authors

Turkish Journal of Physiotherapy and Rehabilitation is the official journal of the Turkish
Physiotherapy Association. Turkish Journal of Physiotherapy and Rehabilitation is open-access,
free, impartial, and employs a double-blind peer-review process published electronically and in
print. It is published three times a year, in April, August, and December, in Turkish and English.
The manuscripts submitted in English will be given priority in the publication process. We are
pleased to receive articles reporting original scientific research, invited reviews, systematic
reviews or meta-analyses, rare case studies, and letters to the editor.

The journal aims to publish original studies of the highest scientific, ethical, and clinical value on
physiotherapy and rehabilitation. Submission of an article implies that the work described has
not been published previously, that it is not under consideration for publication elsewhere, that
it is not having commercial concerns. The publication of an article is approved by all authors
and tacitly or explicitly by the responsible authorities where the work was carried out, and that,
if accepted, it will not be published elsewhere in the same form, in Turkish, English or any other
language. The journal adopts the principle of originality, which is the most important criterion
for an article with high scientific quality and citation potential to be accepted for publication.

The editorial rules of the journal are based on the guidelines published by Uniform Requirements

for Manuscripts Submitted to Biomedical Journals - International Committee of Medical

Journal Editors (http://www.icmje.org) and Committee on Publication Ethics (COPE) (https:/

publicationethics.org).

Turkish Journal of Physiotherapy and Rehabilitation (Turk J Physiother Rehabil) publishes

articles from all over the world and gives priority to articles with the following characteristics:

. Original studies that address important research questions that will have an impact on
physiotherapy and rehabilitation practices and test hypotheses with a strong method and
research design

. Laboratory-based studies that can be the basis for clinical or field applications

. Studies that can help facilitate and improve decision-making in rehabilitation practices,
policies, education, or research.

ETHICAL RESPONSIBILITY
Editorial Board

Editors have ethical duties and responsibilities based on the “COPE Code of Conduct and Best
Practice Guidelines for Journal Editors” and “COPE Best Practice Guidelines for Journal Editors”
published by the Committee on Publication Ethics (COPE) as open access. Editors:

o Every article published in the journal is published by journal publication policies and
international standards,

o To improve the quality, originality, and readability of the journal,

. To conduct processes transparently without compromising intellectual property rights and
ethical standards,

. To complete the impartial and independent evaluation processes of the articles, they are
responsible for taking precautions against conflicts of interest that may arise between the
authors, reviewers, and third parties.

Editors make positive or negative decisions based on the importance, original value, and validity,

clarity of the narrative, and the journal’s goals and objectives. They apply the “Blind Peer-

Review and Evaluation Process” policies included in the publication policies of the journal. In

this context, the editors ensure that the evaluation process of each study is completed in a fair,

impartial, and timely manner without conflict of interest.

An independent external editor may be invited to manage the evaluation processes of the articles

in which the editorial board members are the authors.

Reviewers

Manuscripts submitted to the Turkish Journal of Physiotherapy and Rehabilitation go through
a double-blind peer-review process. To ensure an unbiased review process, each submission is
reviewed by at least two independent reviewers who are experts in their fields. The reviewers are
obliged to keep the information about the article confidential. In case of a conflict of interest, the
reviewers notify the Turkish Journal of Physiotherapy and Rehabilitation.

The reviewers cannot use the article sent to them for any purpose until the evaluation process
is completed and it is published. Reviewers should use kind and constructive language while
evaluating the article and avoid bad comments and expressions. The reviewers are responsible
for evaluating the article on time and by paying attention to the ethical rules.

Authors

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,

Dergimizin 2023 yilindaki son sayisinda engelli cocuklar, kronik sistemik
ve muskuloskeletal hastaliga sahip yetiskin ve yaslilar, saglik calisanlar ve
sporcular Uzerinde gerceklestirilen fizyoterapi degerlendirmelerine; tlkemizdeki
fizyoterapistlerin rotator manset yaralanmalarindaki uygulamalarina, COVID-19
dénemindeki  norolojik rehabilitasyon deneyimlerine, mesleki tutum ile
tukenmigliklerine, yatak seciminde fizyoterapist danismanligina yénelik arastirma
makalelerine ve de Pilates egzersizlerinin spor performansina etkisi konusundaki
bir sistematik derlemeye yer verilmistir. Cogu karsilastirmali calisma sonugclarindan
olusan bu makalelerde ele alinan konularin fizyoterapistlik meslegine ve uygulama
alanlarinin gelisimine katki saglayacak ozellikte oldugunu, giincel profesyonel
gorls ve yaklasimlar icerdigini, genis bir okuyucu kitlesine hitap edebilecegini
diisiinmekteyiz. Birisi disinda tiim makalelerin ingilizce olarak yayimlanmis olmasi
bu sayinin sadece tilkemizde degil uluslararasi fizyoterapi camiasinda da genis bir
okuyucu kitlesine ulasabilmesi agisindan ayrica 6nemlidir.

Her yil oldugu gibi 2023 yilinda da Dergimizde hakemlik yapmis degerli klinisyen
ve akademisyenleri sizinle paylasmaktan gurur duyuyor, Dergimizin bu seviyeye
ulasmasindaki biyik katkilarindan dolayi kendilerine sonsuz tesekkiirlerimizi
sunuyoruz.

Bu sayimizda Konuk Editér olarak Dernek Bagkanimiz Sayin Prof. Dr. Tilin DUGER
yer almakta ve 9. Ulusal Fizyoterapi ve Rehabilitasyon Kongresinde sunulan bildiri
ozetleri ek sayi olarak yayinlanmaktadir. Bu bildirilerin ulusal ve uluslararasi
literatiire 6nemli katkilar getirecegine inanmaktayiz.

Gerek okuyucu gerekse yazar olarak dergimize verdiginiz destegin yeni yilda da
artarak devam etmesini ve 2024 yilinda tim iyilik ve giizelliklerin sizlerle olmasini
dileriz.

Yayin Kurulu Adina,
Saygilarimla,

Prof. Dr. H. Serap INAL
Bas Editor
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EDITORDEN

Sayin Okurlar,

Cumhuriyetimizin 100. yilinda diizenledigimiz ve Tirkiye Fizyoterapistler Dernegi
olarak gurur duydugumuz 9. Ulusal Fizyoterapi ve Rehabilitasyon Kongresini
tamamlamanin sevincini yasiyoruz. Kongremizin ana temasi olan “Cumhuriyetimizin
100. Yilinda Fizyoterapi ve Rehabilitasyon” cercevesinde, bilimsel gelismeleri
takip ederek mesleki birikimimizi artirma firsati buldugumuz bu &zel etkinlik,
Cumhuriyetimizin 100. yilina yakisir bir sekilde bilim ve dayanismanin bir araya
geldigi bir platform olmustur.

Kongremizde tartisilan pek cok konu arasinda; afetlerde fizyoterapi rehabilitasyon,
omurga saghgl ve rehabilitasyonu, egzersizin temelleri, giincel mevzuat,
kardiyopulmoner rehabilitasyon, elektrik stimulasyonu, engellerle yasamak, saglikli
yaslanma, saglhk calisanlarinin sagligi, romatizmal hastaliklarda rehabilitasyon,
fizyoterapide teknoloji kullanimi, mental saglik, nadir hastaliklar gibi 6nemli basliklar
islenmistir. Bu kapsamda tartisilan tim konular, meslegimizdeki gelismeleri takip
etmek isteyen meslektaslarimiz icin gelecekte 6nemli birer referans kaynagi
olacaktir.

Bu yazi ile birlikte, kongremizde sunulan degerli bilimsel calismalarin, Tirk
Fizyoterapi ve Rehabilitasyon Dergisinde yer alacak olmasini memnuniyetle
duyuruyoruz. Dernegimiz adina, kongremize katilan bilim insanlarina,
arastirmacilara, katihmcilara ve emegi gecen herkese tesekkiir ederim. Kongremizde
sunulan bildirilerin, meslegimizde ilerlemeye katkida bulunmasini diliyor, bilimsel
gelismelerin isiginda saglikl bir gelecek temennisiyle sizleri Tiirk Fizyoterapi ve
Rehabilitasyon Dergisi'nin bu sayisini incelemeye davet ediyorum.

Saglikla kalin,
Prof. Dr. Tiilin Diiger

Trkiye Fizyoterapistler Dernegi Baskani
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EDITORDEN

Dear Readers,

In the last issue of our Journal in 2023, research articles regarding physiotherapy
evaluations carried out on disabled children, adults and elderly people with chronic
systemic and musculoskeletal diseases, on healthcare professionals and athletes;
practices of Turkish physiotherapists about rotator cuff injuries, their neurological
rehabilitation experiences during the COVID-19 period, and their current status
of professional attitude and burnout, physiotherapist consultancy in mattress
selection; as well as a systematic review on the effect of Pilates exercises on
sports performance, are included. We believe that the topics discussed in these
articles, most of which consist of comparative study results, will contribute to the
physiotherapy profession and the development of its application areas, include
current professional views and approaches, and can appeal to a wide readership.
The fact that all articles except one are published in English is also important
for this issue to reach a wide readership not only in our country but also in the
international physiotherapy community.

We are proud to share with you the valuable clinicians and academicians who
served as referees in our Journal in 2023, as every year, and we would like to
express our endless gratitude to them for their great contributions to our Journal
reaching this level.

In this issue, the President of the Turkish Physiotherapy Association, Tiilin DUGER,
PT. PhD. Prof, is the Guest Editor, and the abstracts of the papers presented
at the 9th National Physiotherapy and Rehabilitation Congress are published
as supplementary issues. We believe that these papers will make significant
contributions to national and international literature.

We hope that your support for our Journal, both as readers and authors, will
continue to increase in the new year and that all the goodness and beauty will be
with you in 2024.

On behalf of the Editorial Board,
Sincerely,

H. Serap INAL, Prof, PT

Editor in Chief
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EDITORDEN

Dear Readers,

We take great pride in concluding the 9th National Physiotherapy and Rehabilitation
Congress, organized on the occasion of the 100th anniversary of our Republic, as
the Turkish Physiotherapy Association. Celebrating the completion of this special
event, where we had the opportunity to enhance our professional knowledge by
keeping abreast of scientific developments, we find satisfaction in creating a
platform where science and solidarity come together in a manner befitting the
100th year of our Republic.

Within the framework of the congress’s main theme, “Physiotherapy and
Rehabilitation in the 100th Year of Our Republic,” this unique event has become a
space for the convergence of science and camaraderie. Among the various topics
discussed at the congress are physiotherapy rehabilitation in disasters, spine health
and rehabilitation, fundamentals of exercise, current legislation, cardiopulmonary
rehabilitation, electrical stimulation, living with disabilities, healthy aging, the
health of healthcare workers, rehabilitation in rheumatic diseases, technology use
in physiotherapy, mental health, rare diseases, and other significant subjects. All
these discussed topics will serve as important reference sources for colleagues
seeking to keep track of developments in our profession in the future.

With this message, we are pleased to announce that the valuable scientific studies
presented at the congress will be featured in the Turkish Journal of Physiotherapy
and Rehabilitation. On behalf of our association, | extend my gratitude to the
scientists, researchers, participants, and everyone involved in the congress. We
hope that the presentations made at the congress contribute to the advancement
of our profession and invite you to explore this issue of the Turkish Journal of
Physiotherapy and Rehabilitation in the light of scientific developments.

Wishing you a healthy future,
Prof. Dr. Tiilin Diiger

President of Turkish Physiotherapy Association
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AN ICF CORE SET BASED INVESTIGATION OF THE
EFFECTS OF GROSS MOTOR FUNCTIONS ON HEALTH
IN CHILDREN WITH CEREBRAL PALSY

ORIGINAL ARTICLE

ABSTRACT

Purpose: The Gross Motor Function Measure (GMFM) is commonly used to assess gross motor
functions in children with cerebral palsy (CP). Our aim was to investigate the relationship between
gross motor function and health status in children with CP based on clinical types and functional
levels.

Methods: This cross-sectional study included 75 children with CP (mean age + SD 7.59 +3.86
years). The 66-item Gross Motor Function Measure (GMFM-66) was used to measure the gross
motor functions of children. The International Classification of Functioning, Disability and Health
(ICF) CP Core Set was used to assess the general health status of children including body functions
and structures, activity and participation, and environmental factors for obtaining a holistic
framework.

Results: Of the children, 61 (81.3%) were spastic and 14 (18.7%) were dyskinetic. Children were
divided into 3 groups based on the Gross Motor Function Classification System (GMFCS) level
as mild (levels 1-2, n=28), moderate (level 3, n=16), and severe (levels 4-5, n=31). The GMFM-66
had moderate to strong correlations with body functions and structures (r=-0.811, p<0.001) and
activity and participation (r=-0.862, p<0.001) domains of the ICF in severely affected children with
CP although it had no strong correlation in any of the ICF domains in mildly or moderately affected
children.

Conclusion: Although gross motor functions may reflect the health status holistically in severely
affected children with CP, it seems not sufficient to reflect the health status in mildly or moderately
affected children with CP.

Keywords: Cerebral palsy, Gross motor function, Health status, ICF

SEREBRAL PALSILi COCUKLARDA KABA MOTOR
FONKSIYONLARIN SAGLIK UZERINE ETKILERININ ICF
CEKIRDEK SETi TEMEL ALINARAK ARASTIRILMASI

ARASTIRMA MAKALESI

0z

Amag: Kaba Motor Fonksiyon Olcimii (GMFM), serebral palsili (SP) ¢ocuklarda kaba motor
fonksiyonlarin degerlendirilmesinde yaygin olarak kullaniimaktadir. Amacimiz SP'li cocuklarda
klinik tipe ve fonksiyonel seviyelere gére kaba motor fonksiyon ile saglk durumu arasindaki iliskiyi
arastirmakti.

Yontem: Bu kesitsel calismaya SP'li 75 cocuk (ortalamaztstandart sapma yas 7,59+3,86 yil) dahil
edildi. Cocuklarin kaba motor fonksiyonlarini 6lgmek icin 66 maddelik Kaba Motor Fonksiyon Olcegi
(GMFM-66) kullanildi. Biitiinsel bir cerceve elde etmek amaciyla viicut yapi ve fonksiyonlari, aktivite
ve katihm diizeyi ve cevresel faktorler de dahil olmak iizere cocuklarin genel saglik durumunu
degerlendirmek icin Uluslararasi islevsellik, Engellilik ve Saglik Siniflandirmasi (ICF) SP Cekirdek
Seti kullanildi.

Sonuclar: Cocuklarin 61'i (%81,3) spastik, 14'li (%18,7) diskinetikti. Cocuklar Kaba Motor Fonksiyon
Siniflandirmasi (GMFCS) diizeyine gére hafif (seviye 1-2, n=28), orta (seviye 3, n=16) ve siddetli
(seviye 4-5, n=31) olmak iizere 3 gruba ayrild.GMFM-66 agir etkilenimli SP’li cocuklarda ICF’in
viicut yapi ve fonksiyonlari (r=-0,811, p<0,001) ve aktivite ve katilim seviyesi (r=-0,862, p<0,001)
ile orta-giiclii iliskiye sahipken, hafif veya orta siddetli etkilenimi olan SP’li cocuklarda ICF’in hicbir
alan ile giiclii iliskisi bulunmad.

Tartisma: Kaba motor fonksiyonlar, agir etkilenmis SP'li cocuklarda saglk durumunu bitiinsel
olarak yansitabilse de, hafif veya orta derecede etkilenmis SP'li ¢ocuklarda saglk durumunu
yansitmada yeterli goriinmemektedir.

Anahtar Kelimeler: Serebral palsi, Kaba motor fonksiyonlar, Saglik durumu, ICF
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An ICF Core Set Based Investigation of the Effects of Gross Motor Functions on Health in Children with Cerebral Palsy.

INTRODUCTION

Cerebral Palsy (CP) is a neurodevelopmental,
non-progressive condition that occurs in infancy
and continues throughout the life and is the most
common cause of motor disability in childhood (1,
2). Although the lesion in the brain is not progres-
sive, secondary musculoskeletal problems occur in
the following years, which may affect participation.
Motor problems such as hypertonia and dyskinesia
adversely affect the mobility of children with CP
and severely limit the functional independence and
participation in the community (3, 4).

Children with CP have many significant ob-
stacles to participation in daily activities and social
roles (5). For example, children with CP have lower
levels of participation in play activities than their
peers as they have difficulties in mobility and have
poorer fitness than their peers (6). Therefore, an
impairment of physical movement does not limit
only body structures and functions, but also activity
and participation. Another example for an obstacle
to participation in children with CP is that they have
impairments in ability to interact with people and
to adapt to the environment. In this case, children
experience limitations in participating in activities
of daily living and social roles, even if their physical
conditions allow it. In the long term, it can yield
developmental delays in other aspects of health,
such as cognition, sensory function, or self-esteem.
Depending on the children’s impairments of body
functions and structures, both of their activity and
participation levels and their general health status
are limited at varying degrees (7).

The main purpose of holistic treatment programs
is to support activity and participation. Therefore,
one of the main goals of treatment in CP is to in-
crease the child’s mobility to increase functional
independence and participation in society as much
as possible (4). The World Health Organization
(WHO) created the International Classification of
Functioning, Disability and Health Child and Youth
(ICF-CY) as a classification of health and health-re-
lated domains, to standardize the description of
functional abilities, health, and disabilities of indi-
viduals in a context of a health condition (8). The
ICF offers a comprehensive framework for under-
standing functioning and disability from a dynamic
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biopsychosocial perspective. Activity and participa-
tion have been a focus of studies about childhood
disability after the introduction of the ICF-CY. In the
ICF-CY model, participation is a key element and is
considered the result of the interaction between
body functions, structures, activities, and environ-
ment (9). Therefore, the main purpose of pediatric
rehabilitation should be holistically encouraging
the child’s participation, and this is also dependent
on holistic assessment.

The most widely used, valid, and reliable method
to evaluate motor functions in children with CP is
the Gross Motor Function Measure (GMFM) The
GMFM assesses the extent to which a child with
CP can perform an activity, focusing on the level of
completion rather than the quality of the activity
execution. It scores each activity on a range from
0O (activity cannot be started) to 3 (activity can be
completed successfully) regardless of how well the
child performed the activity. Therefore, because it
is an easy-to-score tool, the GMFM has become the
most common functional outcome to evaluate the
change in gross motor function of a child with CP
among both clinicians and researchers.

On the other hand, there are various other mea-
surement tools assessing other dimensions of
participation, similar to GMFM. However, these
tools are not used commonly in clinics as much as
GMFM. Therefore, the holistic assessment recom-
mended by WHO is not fully implemented. There is
also no information about the relationship between
gross motor functions and the general health sta-
tus in children with cerebral palsy. The aim of our
study was to investigate the association between
gross motor level assessed with the GMFM and the
general health status assessed by the ICF CP core
set in children with CP. We hypothesized that the
general health status of children with CP cannot be
reflected when only the gross motor functions are
assessed.

METHODS
Participants

This is a cross-sectional observational clinical
study and was carried out at the Faculty of Physical
Therapy and Rehabilitation, Hacettepe University.



Ethical approval for the study was obtained from
the local ethics committee (GO 17/900-29). Before
starting the study, written informed consent was
obtained from each child’s parent.

Children were recruited through the Department of
Cerebral Palsy and Pediatric Rehabilitation, Faculty
of Physical Therapy and Rehabilitation, Hacettepe
University. Children were included into the study
using census method. Children were enrolled if
they were diagnosed with CP and aged between 6
and 12 years. Children having congenital or genet-
ic disorders or having any orthopedic surgery and/
or botulinum toxin injections in last 6 months were
excluded from the study.

Study Design

All evaluations of the children included in the study
were carried out by the researcher physiotherapist
in our clinic. First, the functional level of the children
was classified by observing them and asking their
parents. Then, the children’s gross motor functions
were evaluated. Finally, the general health status of
the children was determined using the ICF CP core
set. All evaluations were completed in a single ses-
sion. The obtained findings were analyzed and the
relationships between general health status and
gross motor functions were examined based on the
children’s functional level and clinical type.

Measurements

The Gross Motor Function Classification Sys-
tem-Expanded Revision (GMFCS, kappa 0.55-0.75)
was used to determine the gross motor function
level of the children (10, 11). The GMFCS is a valid
and reliable tool to classify the gross motor func-
tion of children with CP (12, 13). It has a series
of five distinct but comprehensive levels from level
| (most independent) to level V (fully dependent).
Then, the children were divided into three groups
based on their functional level according to the
GMFCS level as mildly affected children (GMFCS
levels 1-2), moderately affected children (GMFCS
level 3), and severely affected children (GMFCS lev-
els 4-5).

The 66-item GMFM (GMFM-66) is a practical ver-
sion of the original 88-item GMFM, and both of
them measure children’s gross motor functions
(14). The GMFM-66 was developed to increase the

Unes S., Cogkun G.

usefulness of the original GMFM as it has fewer
items to evaluate the child’s gross motor func-
tions. The GMFM-66 assesses children’s activi-
ties in 5 different positions: (1) lying and rolling,
(2) sitting, (3) crawling and kneeling, (4) standing,
and (5) walking, running, and jumping. It classifies
the children with CP into four groups depending on
their achievement in specific items of GMFM-66.
To determine the child’s GMFM total score, only the
performance of the items in the group in which the
child was classified is evaluated, not all 66 items.
The items are scored from O (cannot initiate) to
3 (completed independently). The GMFM-66 score,
obtained by taking the average of the evaluated
items and multiplying by 100, ranges from O to
100. Higher scores indicate better capacity. We
used the Gross Motor Ability Estimator (GMAE), a
computer program, to obtain the total score. Rus-
sell et al. found the test-retest reliability for the
GMFM-66 to be high with an intraclass correlation
coefficient of 0.99 (15).

The CP Core Set is a short form of the ICF consist-
ing of 25 items specific to CP. The Core Set offers
the opportunity to evaluate the child in a holistic
frame (16). The Brief Core set consists of 25 do-
mains, including body structure (s), body function
(b), activity and participation (d), and environmen-
tal factors (e). The domains of the CP Brief Core Set
and a total of 25 items contained in the domains
are shown in Appendix. The scoring of the core set
is done separately for each item in the domain (s),
(b), and (d). It is determined if it is facilitating or
barrier to the participation in the domain (e). The
item identified as a facilitator is scored (+), while
the item determined as a barrier is scored (-). After
observing children or asking their parents and ex-
amining their medical reports, we scored each item
between O (no problem) and 4 (complete problem)
as indicated in its manual (17).

Statistical Analysis

Statistical analyses were performed using IBM
SPSS Statistics 26.0 (SPSS, Chicago, IL, USA), with
the significance level set at 0.05. Demographic and
clinical characteristics of the participants are pre-
sented as mean + standard deviation (SD) or medi-
an, interquartile range (IQR), and frequency. Spear-
man correlation coefficient (r) was used to examine
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Table 1. Descriptive Information of Children in the Study

An ICF Core Set Based Investigation of the Effects of Gross Motor Functions on Health in Children with Cerebral Palsy.

X SD
Age (vears) 7.59 3.86
n %
Sex
Girl 38.00 49.35
Boy 39.00 50.65
CP Type
Spastic Hemiplegic 17.00 22.07
Spastic Diplegic 26.00 33.76
Spastic Quadriplegic 20.00 25.99
Dyskinetic 14.00 18.18
Functional Level
Mild (GMFCS 1-2) 28.00 36.36
Moderate (GMFCS 3) 18.00 23.37
Severe (GMFCS 4-5) 31.00 40.27

Y

X: Mean, SD: Standard Deviation, n: Count, %: Percent, CP: Cerebral Palsy, GMFCS: Gross Motor Function Classification System.

the relationships between variables. Correlation
coefficient was interpreted as follows: |r|>0.8 very
strong relationship; 0.6<|r|<0.8 strong relation-
ship; 0.4<|r|<0.6 moderate relationship; 0.2<|r|<0.4
weak relationship; and |r|<0.2 very weak relation-
ship (18).

RESULTS

The study included 75 children with CP (mean +
SD age 7.59 +3.86 years). Of the 75 children, 61

(81.3%) were spastic and 14 (18.7%) were dys-
kinetic type. Children were divided into 3 groups
based on their GMFCS level as mild (level 1 and 2),
moderate (GMFCS level 3), and severe (GMFCS lev-
el 4 and 5), and there are 28 (37.3%), 16 (21.3%),
and 31 (41.3%) children in each group, respective-
ly. The characteristics of the children are shown in
Table 1.

Table 2 shows the GMFM-66 scores and the rela-
tionships between the sub-parameters of the CP

Table 2. Correlations between the GMFM-66 Score and ICF-CY Components According to Gross Motor Functional Levels

GMFCS 1-2 (n=28) GMFCS 3(n=16)

GMFCS 4-5(n=31) All Population(n=75)

GMFM-66 Score (X+SD) 62.18+9.06
S1 - Structure of the nervoussystem r -0.153
p 0.438
B1 - Mental functions r -0.508
p 0.006**
B2 - Emotional functions r -0.005
p 0.982
B3 - Movement relatedfunctions r -0.340
p 0.077
B - Body structures andfunctions (total) r -0.458
p 0.014*
D4 - Mobility r -0.521
p 0.004
D5 - Personal Care r -0.596
p 0.001**
D7 - InterpersonalCommunication r -0.464
p 0.013*
D - Activity and participation(total) r -0.594
p 0.001**
E1 - Products and Technology r 0.387
p 0.042*
E3 - Support and Care r -0.183
p 0.350
E4 - Attitudes r 0.369
p 0.054
ES - Services r 0.168
p 0.393
E - Environmental factors(total) r 0.262
p 0.178

52.55+11.82 24.76+15.24 44.66+21.14
-0.495 -0.756 -0.821
0.051 <0.001** <0.001**
-0.367 -0.715 -0.740
0.162 <0.001** <0.001**
-0.533 -0.812 -0.586
0.034* <0.001** <0.001**
-0.196 -0.495 -0.772
0.467 0.005* <0.001**
-0.512 -0.811 -0.848
0.043* <0.001** <0.001**
-0.440 -0.845 -0.880
0.088 <0.001** <0.001**
-0.342 -0.649 -0.860
0.195 <0.001** <0.001**
-0.266 -0.843 -0.749
0.318 <0.001** <0.001**
-0.438 -0.862 -0.900
0.09 <0.001** <0.001**
0.150 0.347 0.326
0.580 0.056 0.004*
0.114 0.111 -0.126
0.675 0.554 0.283
0.130 0.356 0.696
0.632 0.049* <0.001**
-0.457 0.430 0.336
0.075 0.016* 0.003*
-0.025 0.469 0.416
0.926 0.008* <0.001**

X: Mean, SD: Standard Deviation, n: Count, r: Correlation Coefficient, *p<0.05, **p<0.001, GMFCS: Gross Motor Function Classification System, GMFM-66:
The 66-Item Gross Motor Function Measurement, ICF: International Classification of Functioning, Disability and Health.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(3)



Unes S., Cogkun G.

Table 3. Correlations between the GMFM-66 Score and ICF-CY Components According to Clinical Types of Cerebral Palsy

Spastic

. . Spastic Spastic L.
He(r:zl;)gm Diplegic(n=24) Quadripl;egic (n=20) Dyskinetic(n=14)
GMFM-66 Score (X+SD) 63.77+8.87 58.58+8.37 27.17+15.09 22.60+£12.71
S1 - Structure of the nervoussystem r 0.000 -0.487 -0.793 -0.668
p 1.000 0.016* <0.001** 0.009*
B1 - Mental functions r -0.511 -0.197 -0.719 -0.743
p 0.036* 0.357 <0.001** 0.002*
B2 - Emotional functions r -0.046 -0.039 -0.707 -0.693
p 0.889 0.858 <0.001** 0.006*
B3 - Movement relatedfunctions r -0.195 -0.294 -0.753 -0.383
p 0.454 0.163 <0.001** 0.176
B - Body structures andfunctions (total) r -0.279 -0.461 -0.817 -0.757
p 0.278 0.024* <0.001** 0.002*
D4 - Mobility r -0.489 -0.485 -0.852 -0.796
p 0.046* 0.016* <0.001** 0.001*
D5 - Personal Care r -0.648 -0.345 -0.728 -0.649
p 0.005* 0.099 <0.001** 0.012*
D7 - InterpersonalCommunication r -0.583 -0.328 -0.818 -0.806
p 0.014* 0.117 <0.001** <0.001**
D - Activity and participation(total) r -0.542 -0.481 -0.882 -0.868
p 0.025* 0.017* <0.001** <0.001**
E1 - Products and Technology r 0.468 0.402 0.391 0.400
p 0.058 0.052 0.089 0.156
E3 - Support and Care r -0.037 -0.417 0.186 0.276
p 0.887 0.043* 0.431 0.339
E4 - Attitudes r 0.355 -0.457 0.329 0.182
p 0.162 0.025* 0.157 0.533
ES5 - Services r 0.216 -0.309 0.516 0.299
p 0.405 0.142 0.020* 0.299
E - Environmental factors(total) r 0.440 -0.333 0.584 0.398
p 0.077 0.112 0.007* 0.158

X: Mean, SD: Standard Deviation, n: Count, r: Correlation Coefficient, *p<0.05, **p<0.001, GMFCS: Gross Motor Function Classification System, GMFM-66:
The 66-Item Gross Motor Function Measurement, ICF: International Classification of Functioning, Disability and Health.

Core Set and the GMFM-66. The GMFM-66 score
decreased as the GMFCS level decreased. The
GMFM-66 was strongly correlated with the body
functions and structures (r=-0.848, p<0,001) and
activity and participation level (r=-0.900, p<0.001),
and weak-to-moderately correlated with the envi-
ronmental factors (r=0.416, p<0.001). The GMFM-
66 had the strongest correlation with the “d4-mo-
bility” (r=-0.845, p<0.001) among all of the Core
Set parameters (Table 2).

In the severely affected group, almost all of the
sub-parameters (12 of the 14 parameters of the
CP Core Set) were correlated with gross motor
function measured by the GMFM-66. However, the
GMFM-66 had no strong relationship with the Core
Set in the mildly and moderately affected group
(Table 2). No statistically significant relationship
was found between the environmental factors and
GMFM-66 score in the mildly and moderately af-
fected group (p>0.05) (Table 2) and it was weak in
the severely affected group.

Significant relationships were found also between

the Core Set and GMFM-66 when examined by the
type of CP (Table 3). The GMFM-66 had strong-to-
very strong correlation with Core Set parameters,
except the environmental factors. The GMFM-66
had the strongest correlation with the “d-total
activity and participation” in children with spas-
tic quadriplegic CP and dyskinetic CP (r=-0.882,
p<0.001 and r=-0.868, p<0.001, respectively).

DISCUSSION

The 88-item original GMFM-88 and the 66-item
modified GMFM-66 are widely used in the field of
pediatric rehabilitation to assess gross motor func-
tions and sometimes the general condition of the
children with CP. However, it was doubtful wheth-
er the GMFM could adequately reflect the gener-
al health status of children with CP as defined by
the ICF. The purpose of this study was to explore if
GMFM-66 is useful as an outcome tool to reflect
the child’s general health status in terms of ICF do-
mains, body structure and functions, activity and
participation, and environmental factors.
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According to our results the GMFM-66 was strong-
ly correlated with both the “b- body structures and
functions” and “d- activity and participation”. How-
ever, its correlation with the “e- environmental fac-
tors” was weak. These findings were similar with
Tofani et al.’s study stating that ICF Core Set items
have a limited usage, especially for evaluating
environmental factors (19). They stated that the
limited usage of the ICF Core Set to evaluate the
environmental factors was due to both the com-
plexity of environmental factors and the complexity
of the patients. In the scoring of the environmental
factors sub-dimension, unlike the body structure
and functions and the activity and participation
sub-dimension, the total score usually approaches
0 because there are both barriers (negative effect
on the total score, minus score) and facilitators
(positive effect on the total score, positive score).
In this case, the overall score of the environmental
factors sub-dimension is generally low, regardless
of the child’s motor functions. Therefore, we think
that the relationship between gross motor func-
tions and environmental factors is weak. On the
other hand, it seems that the GMFM-66 is better
correlated with the health status if the child has
severe mobility limitations or severe impairment.
These results suggest that the GMFM-66 may not
be successful to reflect the environmental factors,
which may affect participation, but reflect the body
structure and functions and activity and participa-
tion. In their study on the CP Core Set, Noten et
al stated that environmental factors are essential
for participation. However, they also stated that
environmental factors should be thought a differ-
ent part of ICF and the tools in the literature is
not sufficient to holistically evaluate environmental
factors (20).

The main findings in the present study also re-
vealed that the gross motor function level is not
successful to reflect the global health in children
with mild/moderate CP. We did not find any strong
relationship between the GMFM score and ICF-CY
components in children with GMFCS levels 1-3.
Although only some parameters of the ICF were
associated with the GMFM score, and these were
weak correlations. A strong correlation was re-
ported between functions such as communication,
feeding, fine motor, or gross motor that may affect

254 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(3)

participation in severely affected children (21). In
severely affected children, all functional skills that
may affect the child’s participation level decrease
as the gross motor functions worsen. That is why
it is thought that the relationships between GMFM
and ICF-CY are strong in these children. Findings
that could explain our results were also reported
in studies examining the relationships between dif-
ferent functional levels such as gross motor, fine
motor, communication, and eating and drinking,
which can be among some areas focused on by the
ICF Core Set (22-24). It was shown in children with
CP that both hemispheres of the brain are affected
(bilateral CP) and all functions are adversely affect-
ed. Therefore, there may be a strong relationship
between these functions (22). On the other hand,
it was reported that the relationship among these
functional levels are reduced as the influence on
the brain decreases. Because the severity of the
functions will also differ (22). In conclusion, the
GMFM better reflects the child’s general health
status in children with severely affected CP than in
children with mild and moderate involvement. We
think that this is not because the GMFM reflects
general health in children with severely affected
CP, but because the lesion that causes a decrease
in the GMFM level in these children also causes a
decrease in all sub-dimensions of the ICF CP Core
Set. Another possible explanation of these weak
correlations might be relatively small sample size
after dividing the sample into three groups. This
factor can also be shown as a limitation of the cur-
rent study.

Since the publication of the GMFM, it has become
the most common functional outcome measure
used among pediatric physiotherapists over the
past 25 years (25). The international acceptance
of the tool is noted with many translations like
Turkish, Spanish, French, Dutch, German, and Japa-
nese (26-28). Additionally, in a study that examined
many factors affecting participation, it was stated
that a primary focus should be on gross and fine
motor skills to increase participation (3, 29). How-
ever, our result showed that gross motor functions
are not successful to reflect the general health sta-
tus. On the other hand, the framework of the ICF-
CY is relatively new and is not common in clinics,
even though WHO suggests using this framework



when a child’s health status is assessed (30). The
participation in activities of daily living is multifac-
torial in nature. That is why WHO suggest using
the ICF-CY. Our results highlighted the importance
of the lack of various assessment tools that can be
used commonly in clinical settings as well as the
GMFM.

The study has several limitations. First one of
these is relatively small sample size of the study.
The study sample was divided into groups based
on GMFCS or clinical types. For this reason, the
number of children in each group may have been
insufficient. This may have caused the relation-
ships between the examined parameters to be
weak. Secondly, the environmental factors domain
of ICF Core set consists of barriers that is scored
negatively and facilitators that is scored positively.
Therefore, mostly obtained zero on the total score
of the environmental factors due to facilitators and
barriers. Due to this situation, relationships with
environmental factors may have been weak.

In conclusion, a child with CP, depending on the ex-
tent of damage, will experience varying levels of
restrictions to participation in activities of daily
living. The GMFM may not be sufficient to meet
the needs of holistic assessment based on the ICF-
CY, especially when assessing a child with mild CP.
There is a need for tools that evaluate other sub-di-
mensions of participation and environmental fac-
tors that can be used commonly among clinicians
like GMFM. Then, the holistic framework offered by
the ICF-CY can be achieved and the general health
status might be fully reflected. Similarly, interven-
tion should target the affected components of the
ICF-CY, rather than on gross motor function alone.
Therefore, when establishing a treatment plan for
a child with CP, it is important to identify not only
the child’s physical ability and development, but
also factors restricting activity and participation,
using the ICF-CY function as a reference.
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Appendix Table. Brief Common ICF Core Set for Children and Youth with Cerebral Palsy

s110

b117

b134

b167

b210

b280

b710
b735

b760

d415

d440

d450

d460

d530

d550

d710

d760

ell5

€120

el25

e150

e310

e320

e460

e580

Structure of brain

Intellectual functions

Sleep functions

Mental function of language

Seeing functions

Sensation of pain

Mobility of joint functions

Muscle tone functions

Control of voluntarymovement functions

Maintaining a body position

Fine hand use

Moving

Moving around indifferent locations

Toileting

Eating

Basic interpersonalinteractions

Family relationships

Products and technology for personal use
in daily living
Products and technology for personal
indoor and outdoor mobility and
transportation

Products and technology for
communication

Design, construction and building products
and technology of buildings for public use
Immediate family

Friends

Social attitudes

Health services, systems and policies

Body Structures (n=1)

Body Functions (n=8)

General mental functions, required to understand and constructively integrate the various mental
functions, including all cognitive functions and their development over the life span.

General mental functions of periodic, reversible and selectivephysical and mental disengagement from
one’s immediate environment accompanied by characteristic physiological changes.

Specific mental functions of recognizing and using signs, symbols and other components of a language.

Sensory functions relating to sensing the presence of light andsensing the form, size, shape and color of
the visual stimuli.

Sensation of unpleasant feeling indicating potential or actual damage to some body structure.

Functions of the range and ease of movement of a joint.

Functions related to the tension present in the resting musclesand the resistance offered when trying to
move the muscles passively.

Functions associated with control over and coordination ofvoluntary movements.

Activities and Participation (n=8)

Staying in the same body position as required, such as remaining seated or remaining standing for work
or school.

Performing the coordinated actions of handling objects, picking up, manipulating and releasing them using
one’s hand, fingers and thumb, such as required to lift coins off a table or turn a dialor knob.

Moving along a surface on foot, step by step, so that one foot isalways on the ground, such as when
strolling, sauntering, walking forwards, backwards or sideways.

Walking and moving around in various places and situations, such as walking between rooms in a house,
within a building, or down the street of a town.

Indicating the need for, planning and carrying out the elimination of human waste (menstruation, urination
and defecation), and cleaning oneself afterwards.

Indicating need for, and carrying out the coordinated tasks andactions of eating food that has been
served, bringing it to the mouth and consuming it in culturally acceptable ways, cutting or breaking food
into pieces, opening bottles and cans, using eating implements, having meals, feasting or dining.

Interacting with people in a contextually and socially appropriate manner, such as by showing consideration
andesteem when appropriate, or responding to the feelings of others.

Creating and maintaining kinship relationships, such as withmembers of the nuclear family, extended
family, foster and adopted family and step-relationships, more distant relationships such as second
cousins or legal guardians.

Environmental Factors (n=8)

Equipment, products and technologies used by people in daily activities, including those adapted or
specially designed, locatedin, on or near the person using them.

Equipment, products and technologies used by people in activities of moving inside and outside buildings,
including those adapted or specially designed, located in, on or near theperson using them.

Equipment, products and technologies used by people in activities of sending and receiving information,
including thoseadapted or specially designed, located in, on or near the person using them.

Products and technology that constitute an individual’s indoor and outdoor human-made environment
that is planned, designedand constructed for public use, including those adapted or specially designed.

Individuals related by birth, marriage or other relationship recognized by the culture as immediate family,
such as spouses, partners, parents, siblings, children, foster parents, adoptive parents and grandparents.

Individuals who are close and ongoing participants in relationships characterized by trust and mutual
support.

General or specific opinions and beliefs generally held by people of a culture, society, subcultural or other
social group about other individuals or about other social, political and economic issues that influence
group or individual behaviorand actions.

Services, systems and policies for preventing and treating healthproblems, providing medical rehabilitation
and promoting a healthy lifestyle.

Score

Score

Score

Score
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2023; 34(3):258-264. doi: 10.21653/tjpr.1145896

KRONIK BOYUN AGRILI BIREYLERDE AGRI SiDDETI,
OzZURLULUK DUZEYi VE VUCUT FARKINDALIGI
ARASINDAKI iLiSKi

ARASTIRMA MAKALESI

0z
Amag: Bu kesitsel calisma kronik boyun agrili bireylerde agri siddeti, ozirlilik diizeyi ve viicut
farkindahgr arasindaki iliskiyi incelemek amaciyla planland.

Yontem: Calismaya yas ortalamasi 43,23+15,42 yil olan toplam 115 (44 kadin, 66 erkek) kronik
boyun agrili birey katilmistir. Katiimcilarin agri siddetleri Vizuel Analog Skalasi (VAS), ézirllik
diizeyileri Boyun Oziir Gostergesi Anketi (BOGA), viicut farkindaliklari ise Viicut Farkindalik Anketi
(VFA) ile degerlendirildi.

Sonuclar: Agr siddeti puanlar ile dziirlilik dizeyi puanlar arasinda ise pozitif yonli ve orta
siddetli iliski saptandi. (p=0,000, r=0,661). Viicut farkindaligi anketi toplam puani ile agri siddeti
(p=0,001, r=-0,301) ve &zirlilik diizeyi arasinda (p=0,000, r=-0,337) negatif yonlii ve diisiik siddetli
iliski bulundu.

Tartisma: Bu calismada kronik boyun agrili bireylerde ozirliilik diizeyi, agri siddeti ve viicut
farkindaligr parametrelerinin negatif iliskili oldugu belirlendi. Bu nedenle kronik boyun agril
bireylerde 6zirliiliik diizeyi ve agr siddetinin yanisira viicut farkidaliginin da degerlendirilmesi ve
bu durumu iyilestirmeye yoénelik hazirlanacak tedavi programina viicut farkindahgini gelistirecek
tedavilerin de ilave edilmesinin yarali olacagi sonucuna varilmistir.

Anahtar Kelimeler: Boyun Agrisi, Farkindalik, Kronik Agri, Oziirliilik Degerlendirmesi

RELATIONSHIP BETWEEN PAIN INTENSITY,
DISABILITY LEVEL AND BODY AWARENESS IN
INDIVIDUALS WITH CHRONIC NECK PAIN

ORIGINAL ARTICLE

ABSTRACT

Purpose: This cross-sectional study was planned to determine the relationship between pain
intensity, disability level, and body awareness in patients suffering from chronic neck pain.

Methods: A total of 115 participants (44 female, 66 male) with chronic neck pain with a mean
age of 43.23+15.42 years were included in the study. Visual Analog Scale (VAS) was used to assess
pain intensity, Neck Disability Index (NDI) was used to assess disability level and Body Awareness
Questionnaire (BAQ) was used to evaluate body awareness of the participants.

Results: There was a positive medium level correlation between pain intensity and disability
level. (p=0.000; r=0.661). There was a significant, negative low level correlation between body
awareness and pain intensity (p=0.001; r=-0.301) and disability level (p=0.000; r=-0.337).

Conclusion: In this study, it was determined that disability level, pain intensity and body awareness
parameters were negatively related in individuals with chronic neck pain. This leads to the need
to evaluate body awareness in addition to the disability level and pain severity in individuals with
chronic neck pain, and to add therapy methods to improve body awareness to the treatment
program.

Keywords: Neck Pain, Awareness, Chronic Pain, Disability Evaluation
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GIRIS

Kronik boyun agrisi kronik 6ziirlilige neden olabi-
len, néromuskuloskeletal agr sorunlarindan biridir
(1, 2, 3). Boyun agrisi patolojisi ile kargilasmis bi-
reylerin problemi genellikle alevlenmeler ile birlikte
karakterize olsa bile, olusan semptomlardan bir-
cogu iyilesememekte ve bu problemi yasayan has-
talarin %5-10’unun sorunlari kroniklesmektedir (3).
Kronik boyun agrisi problemi olan toplam populas-
yonun yaklasik tcte birinin glinlik yasamlarindaki
farkh aktiviteler sirasinda zorluk yasadiklari (4) ve
bu yasanan problemin éziirliilige yol acabilen ol-
dukca yaygin bir saglik problemi oldugu vurgulan-
maktadir (5, 6)

Viicut farkindaligi, viicut deneyimi, viicut yonetimi
ve viicut kullanimi icin genel bir kavram olarak kul-
laniimakta ve bu kavram kisinin var olan bilincinin
hem emosyonel hem de bedensel yoniiniin goster-
gesi oldugu belirtilmektedir. Kronik agrida proble-
min neden ortaya ¢iktigi ve gelecekteki sonuclariyla
ilgili farkl inanislar bulunmaktadir. Kronik agrinin
yanlis uyarilmis noroplastik degisikliklere sebep
olabilecek davranis bicimlerini yonlendirdigine isa-
ret edilmekte ve azalan viicut farkindaligiyla iliskili
oldugu belirtmektedir. Bu durum kronik agrisi olan
hastalarda viicut farkindaliginin da incelenmesi ge-
rektigini diisundurmstir. (7, 8). Kronik agrili has-
talarda klinik durumun siddetini, agr katastrofisi,
psikolojik stres, korkudan kacinma inanisi ve lokal
doku duyarhhg gibi yaygin bilinen sebeplerden cok
bozulmus viicut farkindaliginin arttirdigi gosteril-
mistir. Buna bagli olarak kronik agrili hastalarda
agr tedavisinin yonetiminin daha etkin yapilabil-
mesi icin viicut farkindaliginin da degerlendirilmesi
onerilmektedir (9, 10).

Literatlire bakildiginda kronik boyun agrili birey-
lerde agri siddeti, 6zirlulik diizeyi ve viicut farkin-
daligl parametreleri tek basina veya farkl para-
metrelerle calisilmistir.(3, 4,5, 6, 11) Ancak bu ¢
parametreyi ayni anda degerlendiren ve birbiri ile
iliskisini inceleyen bir calismaya rastlanmamistir.
Calismamizin amaci kronik boyun agrisi olan kisi-
lerde agri siddeti, 6zurlulik dizeyi ve viicut farkin-
daligi parametrelerini degerlendirerek aralarindaki
iliskiyi incelemektir.

Demirel M.S., Belgen Kaygisiz B., Kili¢ S., Cavlak U.,

YONTEM
Bireyler

Bu calisma kesitsel arastirma olarak planlandi. Ca-
lisma, Subat 2020 - Mayis 2020 tarihleri arasinda
Siirt Devlet Hastanesi'nde kronik boyun agrisi tanisi
almis bireylerle yiiz yiize gorisilerek gerceklestiril-
di. Calismaya uzman doktor tarafindan spondiloli-
zis, spondilolistezis (grade 1, 2), servikal interver-
tebral disk patolojisi, servikal radikiilopati, servikal
lordoz diizlesmesi v.b. boyun agrisi tanisi almis olan
ve en az 3 aydir boyun agrisi olan, gonilli olan bi-
reyler dahil edildi. Cerrahi operasyon gecirmis olan
bireyler, boyun agrisina neden olabilecek psikiyatrik
veya sistemik tani almis olan bireyler calismaya da-
hil edilmedi.

Calismaya dahil edilen tiim bireyler calisma hakkin-
da detayli bir sekilde bilgilendirildi ve goniillii onay
formu imzalatildi. Bu calisma icin Lefke Avrupa Uni-
versitesi, Etik Kurulu'ndan (UEK/49/01/01/1920/01)
onay alindi.

Degerlendirme Yontemleri

Katiimcilara ait cinsiyet, yas, Beden Kiitle indeksi
(BKi), meslek, medeni durum, calisma durumu, egi-
tim durumu gibi sosyo-demografik bilgiler forma
kaydedildi. Calismada bireylerin agri siddetini 6l¢-
mek icin Vizuel Analog Skala’si (VAS), 6zirlilik du-
zeyini belirlemek icin Boyun Oziir Géstergesi Anketi
(BOGA) ve viicut farkindaligini degerlendirmek icin
Viicut Farkindalik Anketi (VFA) kullanildi.

Vizuel Analog Skalasi (VAS)

VAS katiimcilarin agr siddetini dlcmek icin kulla-
nildi. On santimlik diiz bir ¢izginin tizerinde, iki ucu
bireydeki 6lcmek istenilen parametreyle tanimla-
nan ve bireyden kendinde hissettigi mevcut durumu
cizelge lzerinde bir cizgi veya nokta koyarak be-
lirtmesi istenerek degerlendirilir ve bireydeki agri
siddeti bu sekilde hesaplanir. Ornegin cizilen on
santimlik diiz ¢izginin bir ucuna (0=agri yok,10=da-
yanilmaz agri) degerlendirilmek istenen parametre-
ler belirlenir. Hastadan o an hissettigi agri siddetini
bu aralikta bir cizgi veya nokta konmasi istedikten
sonra bir cetvel yardimiyla bireyin agrinin olmadigi
yerden (O=agri yok) bireyin isaretleme yapmis oldu-
gu yere kadar olan uzunluk élciilir. Olgiilen bu uzun-
luk bireyin agr siddetini verir (1, 12).
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Boyun Oziir Gostergesi Anketi (BOGA)

BOGA kronik boyun agrisina bagl olusan &ziirliiliik
seviyesini belirlemek icin kullanildi. Dr. Howard Ver-
non tarafindan 1980 yilinda gelistirilen BOGANIN
(13) Tirkce gecerlilik ve giivenilirlik calismasi As-
lan ve ark. tarafindan yapilmistir (14). Toplam 10
bélimden olusan anket, subjektif semptomlari ve
gunlik yasam aktivitelerindeki ozurlulik durumu-
nu degerlendirmek icin gelistirilmistir (agri sidde-
ti, bas agrisi, konsantrasyon, yik kaldirma, uyku,
okuma, araba kullanma, is hayati, kisisel bakim, ve
bos zaman ugrasilar). Her bir bélimde 0-5 puan
arasinda degisen 6 madde bulunur. Toplam puan
0-50 arasinda (0: 6zir yok; 50: maksimum &ziir)
degisir ve 6ziir siddetini ifade eder (0-4 puan 6ziir
yok, 5-14 puan hafif 6ziir, 15-24 puan orta derece-
de 6ziir, 25-34 puan siddetli 6zir ve 35 puan st
total 6zlir). Puanlama sonucunda skorun 50%e yak-
lasmasi 6ziirtin arttigini ifade eder.

Viicut Farkindalik Anketi (VFA)

VFA viicut farkindahgindaki degisikligi belirlemek
icin kullanildi. VFA, 1989°da Shields, Mallory & Si-
mon tarafindan gelistirildi (15) ve Tiirkce gecerlilik,
glvenilirligi Karaca ve ark. tarafindan yapilmistir
(16). Viicut kompozisyonunun normal ya da normal
olmayan duyarhlk diizeyini belirlemeyi amaclayan
bir anket olan VFA, dort alt grup (Viicut siirecindeki
degisiklikler ve tepkilere dikkat etme, uyku-uyanik-
Ik donglsu, hastaligin baslangicinda tahmin, viicut
tepkileri tahmini) ve toplam 18 ifadeyi kapsar. Ka-
tilmci her ifadeyi bir ile yedi arasi rakamlarla (1=
Benim icin hi¢ dogru degil, 7= Benim icin tamamen
dogru) puanlar ve toplam puan hesaplanir. Toplam
puan en fazla 126, en az 18 olabilir ve toplam puan
arttikca, viicut farkindaliginin daha iyi oldugu sonu-
cu ¢ikariimaktadir (9, 16).

Cahsmaya iliskin power analizi G*Power 3.1.9.2
paket programi ile yapilmis olup, calismadan bek-
ledigimiz etki blyikliginin orta diizeyde olacagi
(d=0.5) varsayildiginda % 95 giivenle calismaya
115 kisi alinmasi onerilmistir. Coté ve ark. (17)
tarafindan yapilan calisma referans alinarak etki
buyukligl belirlenmis ve buna gore gii¢ analizi ya-
pilmistir.

istatistiksel Analiz

Arastirma verilerinin istatistiksel analizinde Sta-
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Tablo 1. Katiimcilarin Sosyodemografik Ozellikleri

Ozellikler (Nn—(:/:)S)

Cinsiyet

Kadin 49(42,61)

Erkek 66(57,39)
Meslek

Ev hanimi 37(32,17)

Ogrenci 10 (8,70)

isci 23(20,00)

Memur 38(33,04)

Diger 7(6,09)
Medeni Durumu

Evli 88(76,52)

Bekar 24(20,87)

Bosanmis/Dul 3(2,61)
Calisma Durumu

Calisan 54(46,96)

Calismayan-issiz 49(42,61)

Emekli/calisan 2(1,74)

Emekli/calismayan 10(8,70)
Egitim Durumu

Okur-yazar 16(13,91)

ilkokul 19(16,52)

Ortaokul 15(13,04)

Lise 20(17,39)

Universite 45(39,13)

tistical Package for Social Sciences (SPSS) 25.0
IBM Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY, ABD) yazilimi
kullaniimistir. Katiimcilarin sosyo-demografik 6zel-
liklerine iliskin sonuclari sayi(n), ylizde orani (%) ve
ortalama standart sapma ile ifade edilmistir. Ka-
timcilarin VAS, BOGA skorlari ve VFA puanlarina
iliskin sonuclar ortalama standart sapma ile gos-
terilmistir. Verilerin normal dagilima uygunluk du-
rumu Kolmogorov-Smirnov ve Shapiro-Wilk testiyle
incelenmis ve normal dagilima uymadiklari belir-
lenmistir. Bu sebeple arastirmada non parametrik
testler kullanilmistir. iki siirekli degisken arasindaki
iliskinin incelenmesinde Spearman testi kullanil-
mistir. Tim analizlerde p<0.05 istatistiksel olarak
anlamli kabul edildi.

SONUGLAR

Calismaya yas ortalamasi 43,23+15,42 yilolan 115
katimci dahil edildi. BKi ortalamalari 26,69+4,60
kg/m2'dir. Tablo 1'de katihmcilarin sosyo-demog-
rafik oOzelliklerine ait tamimlayici veriler gosteril-
mistir. Katihmcilarin %28,70’inin bag-boyun bol-
gesinde, %39,13’liniin boyun-omuz-kol bélgesinde,
%30,43’linlin bag-boyun-omuz-kol bélgesinde agri-
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Tablo 2. Katilimcilarin Agri Siddeti, Oziirliiliik Diizeyi ve Viicut Farkindalik Ortalama Degerleri

Degiskenler (N=115) OrtalamazSS Min-Max
Agr Siddeti 5,68+1,69 2,10-8,80
Oziirliiliik Diizeyi 18,44+5,48 7-39
VFA-Viicut Siirecindeki Degisiklikler ve Tepkilere Dikkat 24,51+4,73 14-37
VFA-Viicut Tepkileri Tahmini 30,82+5,86 16-43
VFA-Uyku-Uyaniklik Dongiisii 26,63+5,53 11-40
VFA-Hastalik Baslangici 18,33+2,53 13-24
VFA-Toplam Skor 78,77+11,12 55-105

VFA: Vicut farkindalik Anketi; SS: Standart Sapma; Min: Minumum; Max: Maksimum.

si oldugu gorildi. Katihmcilarin %21,74’unin hafif
0zurld, %66,96’sinin orta 6zlrll, %9,57’sinin siddet-
li ve %1,74’iniin tamamen 06z(irlii oldugu saptand.

Katihmcilarin agri siddetlerinin VAS’a gore orta di-
zeyde oldugu belirlendi. Oziirlilik diizeylerinin ise
BOGA' ya gére orta 6ziirliilik seviyesinde oldugu
saptandi. Tim katilimcilarin VFAne goére viicut far-
kindalik seviyelerinin azaldigi belirlendi (Tablo 2).

VFA ile VAS ve BOGA skorlari arasindaki iliski so-
nuclari Tablo 3'de gosterilmistir. (Tablo 3). VFA to-
tal skoru ile hem agri siddeti arasinda (p=0,001, r=-
0,301) hem de o6ziirliliik dizeyi arasinda (p=0,000,
r=-0,337) anlaml, negatif yonli ve dusiik siddetli
iliski oldugu belirlendi. VAS skorlari ile BOGA skor-
lari arasinda ise anlamli, pozitif yonlii ve orta sid-
detli iliski saptandi. (p=0,000, r=0,661). Katilimcila-
rin VFA total skorundan ve ankette yer alan Viicut
Tepkileri Tahmini alt boyutundan aldiklari puanlar
ile VAS agri skorlari arasinda istatistiksel olarak
anlamli iliski oldugu belirlendi (p<0,05). Bu iliski ne-
gatif yonli ve zayiftir. Buna gore katihmcilarin VKA
total skoru ankette yer alan Viicut Tepkileri Tah-

mini alt boyutundan aldiklari puanlar arttikca, VAS
skorlari azalmaktadir. Katilimcilarin VFA yer alan
Viicut Surecindeki Degisiklikler ve Tepkilere Dikkat,
Uyku-Uyaniklik Dongiisti ve Hastalik Baslangicr alt
boyutlarindan aldiklari puanlar ile VAS skorlari ara-
sinda istatistiksel olarak anlamli iliskinin olmadigi
belirlendi (p>0,05).

Katihmcilarin VKA total skoru ve ankette yer alan
Viicut Tepkileri Tahmini, Uyku-Uyaniklik Doéngiisi
ve Hastalik Baglangici alt boyutlarindan aldiklar
puanlar ile BOGA skorlari arasinda istatistiksel ola-
rak anlamli, negatif yonli zayif bir iliski saptandi.
(p<0,05). Katihmcilarin VFA total skoru ve ankette
yer alan Viicut Tepkileri Tahmini, Uyku-Uyanikhk
Donglisu ve Hastalik Baslangici alt boyutlarindan
aldiklari puanlar arttikca, BOGA skorlari azalmak-
tadir.

Katilimcilarin VFA" da yer alan Viicut Siirecindeki
Degisiklikler ve Tepkilere Dikkat ile BOGA skorlari
arasinda istatistiksel olarak anlamli bir iliskinin ol-
madigi gozlendi (p>0,05).

Tablo 3. Katilimcilarin VFA Puanlari ile VAS ve BOGA Skorlari Arasindaki iliski

VAS BOGA
VFA (N=115)
r P r P

Viicut Siirecindeki Degisiklikler ve

Tepkilere Dikkat -0,047 0,616 -0,055 0,560
Viicut Tepkileri Tahmini -0,308 0,001* -0,378 0,000*
Uyku-Uyaniklik Déngiisii -0,136 0,147 -0,262 0,005*
Hastalik Baslangici -0,148 0,114 -0,238 0,010*
VFA Toplam Skoru -0,301 0,001* -0,337 0,000*

*p<0,05 VFA: Viicut Farkinlaik Anket; VAS: Visual Analog Skalasi; BOGA: Boyun Oziirliiliik Gstergesi Anketi.
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TARTISMA

Calismamizda kronik boyun agrili bireylerde agri
siddeti, ozurliilik dizeyi ve viicut farkindahgi pa-
rametrelerinin iliskili oldugu belirlenmistir. Calis-
mamizin sonuclari kronik boyun agrisinin 6zarlilik
diizeyini arttirarak viicut farkindaligini azalttigini
gostermistir. Calismamzin sonuclari kronik agrinin
ozarlilik diizeyini arttirdigini ve viicut farkindaligi-
ni azalttigini savunan ulusal ve uluslararasi aras-
tirma sonuclarini desteklemektedir. (7, 10, 18, 19)

Son yillarda yapilan ¢alismalarda viicut farkindaligi
ile agr iliskisi arastirlmaya baslanmistir. Erden ve
ark, calismalarinda, saglikh kisilerde viicut farkin-
dalik durumu ile agri, emosyonel durum ve yasam
kalitesi arasindaki iliskiyi incelemislerdir. Viicut far-
kindaligi yiiksek olan bireylerde genel olarak yasam
kalitesinin daha iyi oldugu, depresif semptomlarin
daha az gorildigi ve agri semptomlarinin azaldigi-
ni belirtmislerdir. Sonug olarak viicut farkindaliginin
agr ile iliskili oldugu ve fizyoterapi rehabilitasyon
programlarinda dikkate alinmasi gereken bir kav-
ram oldugunu ortaya koymuslardir (9). Bizim ca-
lismamizda ise kronik boyun agrili hastalarda agri
skorlari ile viicut farkindaligi arasinda iliski oldugu,
viicut farkindahk skoru yiiksek olan katilimcilarin
VAS skorlarinin diisiik oldugu sonucuna ulasiimistir.
Viicut tepkileri tahmini alt boyutunda anlamb iliski
tespit edildi Sonuclarimiz bu acidan da literatirle
uyumludur.

Wand ve ark. kronik bel agrili hastalarda viicut far-
kindaliginin agr siddeti ve oziirliliik dizeyi ile iliski-
sini degerlendirilmislerdir. Hastalarda viicut farkin-
daliginin bozulmasi sonucu agri siddeti ve ozurliltik
diizeyinin arttigini belirtmislerdir. Bu calismada
viicut farkindahg ayni zamanda stres, agriyla ilgili
biligsel diizey ve kisinin duyarlihg ile iligkili bulun-
mustur. Ancak viicut farkindaliginin agri siddetinin
tanimlanmasinda daha etkin oldugu sonuca ulasil-
mistir. Yazarlar bel agrili hastalarda karmasik olsa
da agrinin nedenini anlamak ve tedavisini planla-
mak icin viicut farkindahgr degerlendirilmesinin ol-
dukca 6nemli oldugunu vurgulamislardir (7). Wand
ve ark. yapmis olduklari bir diger calismada ise,
kronik bel agrisi olan ve olmayan kisiler bel bolge-
sine 6zgu vicut farkindalik anketi ile degerlendi-
rilmistir. Kronik bel agrisi olan hastalarda kontrol
grubuna oranla viicut farkindaliginin azaldigi tespit
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edilmistir (10). Boyun agrisi olan bireylerin de sag-
likli kontrol grubu ile kiyaslanarak viicut farkinda-
hgindaki farklarin tespit edilebilecegi calismalara
ihtiyac vardir.

Literatiirde viicut farkindalik egitimlerinin agri lize-
rinde olumlu etkileri olabilecegi kanitlari mevcuttur.
Courtois ve ark. 29 calismayi iceren metaanaliz
calismalarinda birbirinden farkli viicut farkindalik
terapilerinin kronik agri tizerinde etkili oldugu sonu-
cuna ulagsmislardir (20). Lundwall ve ark. bircok de-
gisik agri durumu olan kisileri degerlendirdikleri ca-
hsmalarinda viicut farkindaligi terapilerinin agriyla
bas etmeyi 68retme konusunda basarili sonuclar
aldiklarini gostermislerdir. (21) Bravo ve ark. yap-
tiklari randomize kontrollii calismada fibromiyalji
tanisi almis bireylerde viicut farkindalik egitimini
agri, hareket kalitesi ve endise durumunu azaltmka
icin etkili bir yontem olarak gostermislerdir. (22) Bi-
zim ¢alisma sonuglarimizda kronik boyun agrisi ile
viicut farkindahk degerleri arasinda ters yonli bir
iliski bulunmustur. ileriki calismalarda viicut farkin-
dalik egitimlerinin kronik boyun agrisini azaltmada-
ki etkilerinin incelenmesi gerektigini dusiinmekte-

yiz.

Cahismamizda VFA genelinde ve anketin viicut si-
recindeki degisiklikler ve tepkilere dikkat alt boyu-
tu disindaki diger alt boyutlarinda aldiklari puanlar
arttikca BOGA skorlari azalmaktadir. Literatiirde
boyun &ziirliilik durumu ile viicut farkindaligini kar-
silastiran bir calismaya rastlamadik. Ancak Cramer
ve ark. yaptiklari ¢alismalarinda kronik kas-iskelet
agrili 512 hastada postiral farkindaligin artmasi
ile agridan kaynakl 6zirlilik diizeyinin azaldigi y6-
niinde bir iliski oldugunu géstermislerdir. (18). Pao-
lucci ve ark. kronik bel agrili hastalarda interoseptif
farkindaligin iyilestirilmesinde Fldenkrais yontemi-
nin ve boyun okulu egitim programinin agri sidde-
tini azaltmadaki etkinligini karsilastirdiklar calis-
malarinda bu yontemlerin hastalarda agri siddetini
ve ozirlilik durumunu iyilestirdigi, hastalarda agr
siddetini azalttigini ve islevselligi arttirdigini belirt-
mislerdir (23). Bizim ¢alismamizdan elde edilen so-
nuclar ayni zamanda kronik boyun agrisinin tedavi
edilmesinde viicut farkindalik terapilerinin ve boyun
okulu egitim programlarinin etkili olacagini kanitlar
niteliktedir.

Subbarayalu ve ark. basin postird, boyun agrisi, ve



boyun agrisina bagl ézirliligl inceledikleri calis-
malarinda agri siddetinin boyun ézrlGluga ile iliskili
oldugu ayrica kétl boyun postiiriiniin de éziir duru-
munu artirdigini belirtmislerdir. Yazarlar agri sidde-
tinin artmasi sonucu boyun 6zurlulGgunun arttigini
belirtmistir. (2). Genebra ve ark. yaptiklari baska bir
calismada kronik boyun agrisi olan hastalarda agr
siddetinin bircok sosyodemografik faktérle iliskisini
ortaya cikardilar ve agrinin siddetinin artmasi ile
ozurlulik dizeyinin arttigini tespit etmislerdir (24).
Beltran-Alacreulbai ve ark. spesifik bir nedene bagli
olmayan kronik boyun agrisi sikayeti olan 128 vaka
uzerinde yaptiklari bir calismada agri siddetinin art-
masi ile boyun engelliliginin arttigini gostermistir.
(25) Ozel ve ark. yaptiklari yeni bir calismada kronik
boyun agrisi olan bireylerde pozisyon duyusunda-
ki degisikliklerin, boyun 6zir dlzeyinin ve bazi psi-
kososyal faktorlerin boyun farkindahgini etkileyen
faktorler oldugu belirlenmistir. (26) Yazarlar kronik
boyun agrisi olan bireylerde boyun farkindaliginin
degerlendirilmesini onerdiler. Sonuc olarak kronik
boyun agrili hastalarda yapilan bu ¢calismalarda bo-
yun agrisinin artmasi ile boyun o6zirlilik dizeyinin
arttigr ifade edilmistir. Bizim calismamizda da bo-
yun agrisi ile 6ziirlilik diizeyi arasinda tespit edilen
iliski literatuirdeki calismalarla uyumludur. Javdaneh
ve ark. yaptiklari calismada kronik boyun agrisi olan
hastalarda agri egitimi ile birlikte yapilan terapotik
egzersiz uygulamalarinin, éziir durumu, agr duru-
munu felaket gibi diislinme durumu ve korku-kagin-
ma inanclarini tek basina terapotik egzersizlerden
daha fazla azalttigini géstermislerdir. (27). Boyun
agrili hastalarin, agri durumlarini erken ayirt etme-
leri ve uygun hasta egitimi (bel ve boyun okullari) ile
rehabilitasyon siireclerinin desteklenmesi, olusabi-
lecek 6ziirltlik durumunu 6nlemek agisindan énem-
lidir. Bu tir calismalara da ihtiyag vardir.

Agn siddetinin degerlendiriimesinde kullandigimiz
subjektif yontemlerden biri olan VAS yerine algo-
metre gibi objektif yontemlerden birinin kullanil-
masi agrinin siddetinin degerlendirilmesinde daha
objektif sonuclar saglayabilirdi. Bu durum arastir-
mamizin bir limitasyonu olarak kabul edilebilir. Ay-
rica arastirmamizda degerlendirdigimiz katilimcilar
agn siddetlerine gore gruplandirarak incelenebilir-
di. Bu limitasyonlara ragmen arastirmamiz kronik
agrih bireylerde 6zurliilik seviyesinin arttigini gos-
terdigi gibi viicut farkindalk diizeyinin de olumsuz

Demirel M.S., Belgen Kaygisiz B., Kili¢ S., Cavlak U.,

etkilendigini géstermistir. Calismamiz bu konuda
yapilan az sayida calismalardan birisi olmasi ve li-
teratiire katki saglamasi agisindan guclu bir calis-
ma olarak kabul edilebilir.

Kronik boyun agrili bireylerde agri siddeti, ozirlilik
diizeyi ve vicut farkindaliklari arasindaki iliskiyi in-
celemek amaciyla yaptigimiz calismada kronik bo-
yun agrili bireylerde viicut farkindalgi ile agn sid-
deti ve boyun 6zirluliik diizeyi arasinda iliski oldugu
belirlenmistir. Fizyoterapistler bireyin 6zurlilik se-
viyesini arttiran kronik boyun agrisi gibi hastalikla-
rin degerlendiriimesinde VFA kullanarak etkilenme
diizeylerini belirleyebilir ve tedavi programlarina
viicut farkindalik terapilerini ilave ederek daha bi-
tuncdl bir yaklasimla daha etkili sonuclar alabilirler.
Kronik boyun agrili hastalarda agri siddeti ile viicut
farkindaligi arasinda bulunan anlaml iliskiden do-
layi ileride yapilacak calismalarda viicut farkindalik
tedavilerinin kronik boyun agrili bireylerin agr sid-
detini azaltmadaki etkileri incelenmelidir. Ayrica,
kronik boyun agrili hastalara verilecek hasta egitim
programlari ve boyun okulu egitim programlarinin
hastalarda viicut farkindahgini arttirmadaki etkileri
de incelenmelidir.

Destekleyen Kurulus: Bulunmamaktadir.

Cikar Catismasi: Herhangi bir cikar catismasi bu-
lunmamaktadir.

Yazar Katkilari: Konsept — UC, BBK, MSD, SK Ta-
sarim - UC, BBK, SK; Sipervizyon - BBK; Kaynak-
lar ve Finansal Destek; Materyaller - MSD, SK Veri
Toplamasi ve/veya isleme - MSD, SK; Analiz ve Yo-
rumlama: SD, BBK, UC, SK; Literatiir Tarama - SD;
Makale Yazimi: SD, BBK, UC Elestirel inceleme: UC.

Tesekkiir: Bulunmamaktadir.

Aciklamalar: Bulunmamaktadir.
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THE RELATIONSHIP BETWEEN OCCUPATIONAL
HEALTH AND SAFETY CULTURE AND LOW BACK PAIN,
NECK PAIN AND WORK LIMITATIONS IN HEALTHCARE

PROFESSIONALS

ORIGINAL ARTICLE

ABSTRACT

Purpose: This study was carried out to investigate the relationship between occupational health and
safety culture, low back pain, neck pain and work limitations in healthcare professionals.

Methods: This descriptive cross-sectional study was conducted on 145 healthcare professionals
working at Mus State Hospital between March 2022 and June 2022. The data was collected through
Personal Information Form, Occupational Safety Culture Scale, Functional Low Back Pain Scale, Neck
Bournemouth Questionnaire, and Work Limitations Questionnaire.

Results: While a statistically positive correlation was found between the occupational safety culture
scores of health workers and functional activities due to the reduction low back pain, a statistically
negative correlation was determined between the occupational safety culture scores and neck pain
and work limitation (p<0.05).

Conclusion: While functional activities due to the reduction of low back pain increase with the
increase in occupational safety culture of health workers, neck pain and work limitation decrease. Both
employees and managers should be made more aware of the occupational health and safety culture
in order to minimize musculoskeletal pain caused by inappropriate health behaviors among healthcare
professionals and to determine the factors that contribute to job loss.

Keywords: Health Workers, Low Back Pain, Neck Pain, Safety Culture, Work Limitation

SAGLIK CALISANLARINDA i$ SAGLIGI VE GUVENLIGI
KULTURU ILE BEL AGRISI, BOYUN AGRISI VE i$
LIMITASYONU ARASINDAKI iLiSKi

ARASTIRMA MAKALESI

0z
Amac: Bu arastirma, saglik calisanlarinda is sagligi ve giivenligi kiiltirtiniin bel agrisi, boyun agrisi ve
is limitasyonu arasindaki iliskiyi arastirmak amaciyla gerceklestirildi.

Yontem: Tanimlayici-kesitsel tiirde planlanan arastirma Mart 2022-Haziran 2022 tarihleri arasinda
Mus Devlet Hastanesinde gorev yapan 145 saglik personeli iizerinde yapildi. Arastirmanin verileri;
Kisisel Bilgi Formu, is Giivenligi Kiiltiir Olcegi, Fonksiyonel Bel Agrisi Olcegi, Bournemouth Boyun Agrisi
Anketi, Is Limitasyon Olcegi ile topland.

Sonuglar: Saglik calisanlarinin is glivenligi kiiltiirli skorlariyla bel agrisinin azalmasina bagli fonksiyonel

aktiviteleri arasinda istatistiksel olarak pozitif yonde iliski bulunurken, is givenligi kiilttirii skorlariyla
boyun agrisi ve is limitasyonu arasinda istatistiksel olarak negatif yonde iliski bulunmustur (p<0,05).

Tartigma: Saglik calisanlarinin is giivenligi kiltiri arttikca bel agrisinin azalmasina bagli fonksiyonel
aktiviteleri artarken, boyun agrisi ve is limitasyonu azalmaktadir. Saglik calisanlarinda uygun olmayan
saglik davranislari sonucunda meydana gelen kas iskelet agrilarin 6nlenmesinde ve is kaybina neden
olan faktérlerin belirlenmesinde hem calisanlarin hem de yoneticilerin is saghg ve gtvenligi kiiltiiri ile
ilgili farkindaligin arttirilmasi icin uygun stratejilerin gelistirilmesi gerekmektedir.

Anahtar Kelimeler: Saglik Calisanlari, Bel Agrisi, Boyun Agrisi, Giivenlik Kiltird, Is Limitasyonu
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INTRODUCTION

Safety culture is defined as the product of individu-
al and group values, attitudes, perceptions, compe-
tencies and behavioral patterns that determine the
health and safety management of an organization
(1). The term “safety culture” was originally intro-
duced in the 1986 Chernobyl nuclear accident and
subsequently gained prominence by being given a
larger role in the published reports after several
disasters (2). It is stated that weak safety culture
is the primary cause of major accidents, disasters,
near misses, and other safety-related issues in to-
day’s workplaces (3).

The basic element of safe medical practice in
healthcare is to have a strong safety culture (4).
Developing a safety culture in healthcare workers
is critical because it is associated with both pa-
tient safety (5,6) and positive perceptions of a safe
cultural climate, and less injury and disease rates.
People working in health sector are constantly ex-
posed to a physical and psychological burden that
can affect the safety culture, as they frequently
encounter negative situations such as excessive
workload, insufficient personnel, shift work, and in-
adequate rewarding (7). Thus, it is recommended
to promote a sound safety environment for both
patients and healthcare professionals in order to
prevent injuries caused by occupational accidents
in healthcare workers (8,9).

In comparison to other occupational groups,
healthcare professionals are at a higher risk for
musculoskeletal problems, and symptoms such as
low back and neck pains are more prevalent among
them (10,11) . Mostly, transportation of medical
tools and equipment, exposure to excessive load
during patient transfer, getting the patient on and
off the stretcher, working in a bent position and
standing for a long time, and working under intense
stress cause discomfort such as low back and neck
pain (12,13). Due to these disorders, health work-
ers experience problems such as not being able to
go to work, mental problems, loss of cost in the
health system, and decrease in work performance
and quality of life (10, 14-15). It is emphasized that
high back-neck disorders in healthcare workers are
caused by inadequate institutional safety practices
and safety culture in occupational practices (16).
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It is crucial for both employee and patient health
to be aware of the situations that result in a loss
of productivity in the professional area of workers
(17). The intense and shift work schedule, work
stress, and exposure to musculoskeletal diseases
set restrictions on the employment of healthcare
professionals (18,19). Due to a lack of knowledge,
it is difficult to identify the limitations that contrib-
ute to a decrease in employee performance, dis-
traction, and making serious mistakes. Work limita-
tions questionnaires are used to evaluate the loss
of efficiency in employees (20).

No study has been found in the relevant literature
examining the relationship between occupational
safety culture, functional activities related to low
back pain, neck pain and work limitations. So, the
research questions below guided this study:

i) Is there a relationship between occupational
health and safety culture and functional activities
related to low back pain and neck pain in health-
care workers?

ii) Is there a relationship between occupational
health and safety culture and work limitations in
healthcare workers?

METHODS

This study was carried out on health professionals
working in Mus State Hospital. Ethics committee
approval was obtained on 18.02.2022 from Mus
Alparslan University, Non-Interventional Clinical
Research Ethics Committee with the decision num-
bered 41236 and numbered 14.

Participants

The study was carried out with 145 health person-
nel working in X State Hospital. The 3.1.9.4 version
of the G*Power program (Heinrich-Heine-Universi-
tat Dusseldorf, Germany) was used to determine
the sample size of the study. Based on similar ar-
ticles (21) a total of 145 healthcare professionals
were included, with the power ratio of the sample
calculated as B = 80% and a=0.05. The criteria
for inclusion in the study were being a healthcare
worker, volunteering to participate in the research,
and not having a mental or physical disability that
would prevent communication. Participants who



did not meet the inclusion criteria were excluded
from the study.

Data Collection Tools

Healthcare professionals, whose written and ver-
bal consents were obtained and who met the in-
clusion criteria, answered questions regarding
their socio-demographic characteristics age,
gender, height, weight, occupation, marital sta-
tus, education level, working year, weekly working
hours, chronic illness status, occupational accident
status). Occupational Safety Culture Scale, Bour-
nemouth Neck Pain Questionnaire, Functional Low
Back Pain Scale, and Work Limitations Scale were
used to collect data.

Occupational Safety Culture Scale

The validity and reliability study of the survey was
conducted by Dursun (2013) consists of 35 items
and 7 sub-dimensions. Managers’ commitment
consists of 8 questions, safety priority 4 questions,
safety communication 5 questions, safety training
4 questions, safety awareness 5 questions, employ-
ee participation 4 questions, and reporting culture
5 questions. Each question was scored between “|
totally disagree and | totally agree “. High scores
obtained from the scale indicate a positive safety
culture structure of each sub-dimension (2).

Functional Low Back Pain Scale

Turkish validity and reliability study of this scale
was carried out by Ko¢ and Bahar (2017). The
scale aims to evaluate how much low back pain af-
fects the functions of patients. Functions that are
thought to be affected on the scale can be listed
as work, school, home activities, habits, bending
forward, wearing shoes or socks, lifting an object
from the ground, sleeping, sitting, standing, walk-
ing, climbing stairs and driving. For patients who
do not drive, the last question can be answered as
traveling. Each item has a score between 0 and 5.
Scoring is as follows: (0) not possible to do the ac-
tivity, (1) extremely difficult, (2) quite difficult, (3)
moderately difficult, (4) somewhat difficult, and (5)
not difficult. The minimum score is “0” points, the
maximum score is “60” points. A score of 60 indi-
cates that any performance activity is not difficult
(22).
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Neck Bournemouth Questionnaire

The scale was developed by Bolton et al.,, and the
Turkish validity and reliability study of the scale
was performed by Ozel Asliyiice (2018). The ques-
tionnaire form consists of 7 questions in total. Each
question scores between O and 10. The highest
score is 70, and a higher score indicates a higher
level of disability. The content of the questionnaire
consists of variables that must be questioned for
individuals with neck pain, such as pain severity,
the effect of pain on activities of daily living and
social life, anxiety-depression level, kinesiophobia
and coping with pain (23).

Work Limitations Questionnaire (WLQ)

The Turkish validity and reliability study of this
scale was carried out by Sahin (2019). It consists of
2 sub-dimensions and 8 questions. It is a test used
to evaluate the impact of the physical and emo-
tional health conditions of the employees on their
work and also to detect the loss of work productiv-
ity of the employees. Questions 1 to 8 in the test
are about time management task, physical task,
mental-interpersonal task and productivity task.
The 1st, 2nd, 5th, 6th, 7th and 8th questions are
scored as 1: ‘always difficult’, 5: ‘never difficult’, ar-
ranged in a 5-point Likert form under the workload
and concentration limitation sub-dimension. High
scores obtained in this section indicate that more
difficulties are encountered in the work performed.
The 3rd and 4th questions in the test are scored as
1: ‘always possible’, 5: ‘never possible’, arranged in
a 5-point Likert form under the physical limitation
of the working environment sub-dimension. High
scores obtained from this section indicate that the
feasibility of the work has increased (24).

Employee productivity loss is also calculated from
the formula given below from the work limitation
scale (WLQ):

= (B1*WLQ Time Scale + B2*WLQ Physical Scale
+ B3*WLQ Mental-Interpersonal Scale + B4*WLQ
Output Scale). (B1= 0.00048, p2 = 0.00036, B3 =
0.00096 ve B4 = 0.00106).

= (1- exp (-WLQ Coefficient) (24).
Statistical Analysis

Statistical analyzes were performed using “IBM®
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SPSS© 24 software.” The conformity of numeri-
cal variables to the normal distribution was per-
formed using visual (histogram and probability
plots) and analytical methods (Kolmogorov-Smirn-
ov). Descriptive statistics for numerical variables
with normal distribution were given with mean and
standard deviation, while descriptive statistics for
categorical variables were given using numbers
and percentages. The relations between the vari-
ables were calculated by Pearson correlation test
for normally distributed data, and the correlation
coefficients and statistical significance were calcu-
lated by Spearman test if at least one of the vari-
ables was not normally distributed or ordinal. The
correlation coefficient was interpreted as low cor-
relation. Statistical significance level was accepted
as p<0.05.

RESULTS

The data on the sociodemographic characteristics
of the participant health workers are given in Table
1. This table shows that the average age of the
health workers included in the study is 30.4 years,

their average height is 164.8 cm, their average
weight is 67.1 kg, their average working year is 7.7
years, and their weekly working hours are 48.2. Ac-
cording to the table, 72.4% of the participants are
women, 76.6% are nurses/midwives, 61.4% have a
bachelor’s degree, 55.9% are married, 17.9% have
a chronic illness and 17.2% have an occupational
accident (Table 1).

The relationship between the occupational safe-
ty culture of the health workers included in the
study and functional low back pain and neck pain
is given in Table 2. A positive and low-level statis-
tical correlation was found between the scores of
health workers regarding managers commitment
(r=0.168; p=0.044), safety awareness and com-
petence (r=0.160; p=0.045), and reporting culture
(r=0.176; p=0.034) which are the sub-parameters
of occupational safety culture, and their scores of
functional low back pain (p<0.05). A negative and
low-level statistical relationship was found be-
tween the scores of health care workers regarding
the sub-parameters of occupational safety culture,

Table 1. Data on Sociodemographic Characteristics of Participating Health Professional

X SD Min Max
Age 30.4 7.1 21 52
Height 164.8 14.5 156 192
Weight 67.1 129 44 115
Year of work 7.7 6.9 1 34
Weekly working hours 48.2 15.4 2 100
n %

Female 105 72.4
Gender

Male 40 27.6

Doctor 2 1.4
Occupation Nurse/Obstetrician 111 76.6

Other 32 22.1

High School 17 11.7

Undergraduate (2 years) 32 22.1
Education

Undergraduate 89 61.4

Graduate 7 4.8

Married 81 559
Marital Status

Single 64 44.1

Yes 26 17.9
Chronical Disease

No 119 82.1

Yes 25 17.2
Occupational Accident

No 120 82.8

X: Average, SD: Standard Deviation.
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Table 2. The Relationship between Occupational Safety Culture of Health Workers and Functional Low Back Pain and

Neck Pain
Neck Pain
Functional low
Pain Anxiety/Depression Total back pain
r -0.076 -0.248 -0.144 0.168
Managers’ commitment
p 0.365 0.003" -0.238 0.044
r -0.023 -0.061 -0.037 0.025
Safety priority
g p 0.787 0.467 0.656 0.765
§ r -0.056 -0.193 -0.107 0.140
(%} Safety communication
> p 0.500 0.020* 0.201 0.093
]
‘T r -0.109 -0.184 -0.143 0.155
Y Safety training
r_és p 0.192 0.027" 0.086 0.063
]
S Safety awareness and r -0.064 -0.070 -0.071 0.160
5  competence p 0.446 0.405 0.395 0.045
S r 0,033 -0.138 -0.021 0072
Employee participation
p 0.695 0.098 0.798 0.391
r -0.005 -0.052 -0.021 0.176
Reporting culture
p 0.948 0.537 0.799 0.034"

r; Pearson Correlation Test, ‘p<0.05.

the commitment of managers (r=-0.248; p=0.003),
safety communication (r=-0.193; p=0.020) and
safety training (r=-0.184; p=0.027) and the sub-pa-
rameter of neck pain, “anxiety/depression” (p<0.05).

The relationship between the occupational safety
culture of the participant health workers and the

work limitation is given in Table 3. A negative (r=-
0.227; p=0.006) and low level statistical relation-
ship was found between the “management com-
mitment” scores of health professionals, one of the
sub-parameters of the occupational safety culture,
and their scores of “workload and concentration

Table 3. The Relationship between Occupational Safety Culture of Health Workers and Work Limitations

Work Limitations

Physical Limitation of the

Workload and Concentration

Workplace Limitation
r 0.093 -0.227
Managers’ commitment P 0.267 0.006°
r 0.031 -0.026
Safety priority
g p 0.707 0.752
=1
S r 0.160 -0.098
v Safety communication
2 p 0.054 0239
o
‘T r 0.203 -0.236
v Safety training
e p 0.014 0.004"
]
= Safety awareness and r 0.081 -0.254
1 competence P 0.335 0.002°
S . r 0114 -0.182
mployee participation
ploveep P P 0.174 0.029'
r 0.137 -0.313
Reporting culture
p 0.100 0.000°

r; Pearson Correlation Test, ‘p<0.05.
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limitation”, which are the sub-parameters of work
limitation (p<0.05). A positive (r=0.203; p=0.014)
and low-level statistical relationship was found
between the scores of health workers regarding
“safety training”, one of the sub-parameters of oc-
cupational safety culture, and “physical limitation
of the working environment”, which is one of the
sub-parameters of work limitation (p<0.05). A neg-
ative (r=-0.236; p=0.004) and low level statistical
correlation was found between the participating
health professionals’ “safety training” scores, which
are the sub-parameters of the occupational safety
culture, and their scores of “workload and concen-
tration limitation”, which are the sub-parameters of
the work limitation (p<0.05). A negative (r=-0.254;
p=0.002) and low level statistical correlation was
found between the “safety awareness and compe-
tence” scores, one of the sub-parameters of the
participants’ occupational safety culture, and their
scores of “workload and concentration limitation”,
which are the sub-parameters of work limitation
(p<0.05). A negative (r=-0.182; p=0.029) and low
level statistical correlation was found between the
“employee participation” scores, one of the sub-pa-
rameters of the participants’ occupational safety
culture, and their scores of “workload and concen-
tration limitation”, which are the sub-parameters
of work limitation (p<0.05). A negative (r=-0.313;
p=0.000) and low level statistical correlation was
found between the “reporting culture” scores, one
of the sub-parameters of the participants’ occu-
pational safety culture, and their scores of “work-
load and concentration limitation”, which are the
sub-parameters of work limitation (p<0.05) (Table
3). The productivity loss of healthcare workers was
found to be;

1- (446,50.00048+418,5*0.00036+496,5*0.0009
6+477,5*0.00106) = %34, 774

DISCUSSION

The present study, which was planned to examine
the relationship between occupational safety cul-
ture and low back pain, neck pain and work limita-
tion in health care workers, revealed that with the
increase of occupational safety culture, functional
activities of health care workers increased due to
the decrease in low back pain, while neck pain and
work limitation decreased. In our study, it was ob-
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served that 17.2% of the participants had an oc-
cupational accident. Aygiin et al. (25) reported that
10% of employees had occupational accidents.

Our study has shown that occupational safety cul-
ture is associated with the functional activity level
of health workers with low back pain, and with the
increase of occupational safety culture, the func-
tional activities of health workers increase due to
the reduction of low back pain. A study by Caspi, et
al. (26) reported that 47.5% of healthcare workers
had deficiencies in their functional activity levels
and that trainings including safe patient handling,
ergonomics, and safety practices, and intervention
strategies implemented by administrators, are ef-
fective in preventing low functional activity levels
caused by low back and other pains in healthcare
workers. Jakobsen et al. (27) determined that the
training given at the workplace reduces pain in
health care workers with low back pain and increas-
es the functional activity capacity of the workers.
Aljohani et al. (28) emphasized that unsafe behav-
iors in nurses during patient transport cause low
back pain, changes in physical activity level are as-
sociated with low back pain at a high rate, and it
is necessary to focus on environmental and organi-
zational strategies in order to reduce this situation
in order to create a safety culture for managers
in health institutions. In the study of Oakman et
al. (29) it was reported that the cause of low back
pain, which is one of the musculoskeletal diseases
in health workers, is the deficiencies of managers
in applying the procedures and policies related to
occupational health and safety, and this can be
corrected with a strong culture about occupational
health and safety. No study has been found in the
literature that directly examines the relationship
between occupational safety culture and functional
low back pain in healthcare workers. In the studies
mentioned above, suggestions and inferences were
made that low back pain is common in healthcare
workers in general and there is a decrease in the
level of functional activity associated with this
condition, and that a culture of occupational safe-
ty is vital in reducing or preventing them. Based
on these suggestions and inferences, our study re-
vealed that occupational safety culture in health
workers is related to the functional activity level
of workers with low back pain. Our study showed



that with the increase of occupational safety cul-
ture, the functional activity levels of health workers
increased due to the decrease in low back pain, by
confirming with statistical analyzes.

Studies have reported that due to organizational
culture deficiencies of managers, employees ex-
perience symptoms such as work-related pain and
depression (30). Elyildinm (31) found that neck
pain was associated with anxiety and depression
in nurses, and that more than half of the partici-
pants did not receive any training about protecting
the spine in the correct position. Another study re-
ports that musculoskeletal disorders are very com-
mon in employees and that the education level of
employees about workplace ergonomics and safe-
ty is associated with depression (32). Onder et al.
(33) stated that neck pain, anxiety and depression
are common among healthcare workers, and this
may be due to insufficient training on occupational
health and safety. In the same study, the impor-
tance of organizing regular training programs and
informing about occupational diseases, risks in the
hospital environment, and ways of protection were
emphasized. In our study, in accordance with the
recommendations of some studies in the literature
and the findings of some studies, it was observed
that as the safety communication and safety train-
ing scores, which are the sub-dimensions of oc-
cupational safety culture, increased, anxiety and
depression, which are the sub-dimensions of neck
pain, decreased.

Due to occupational diseases and work accidents,
there is a risk of personnel loss, absenteeism, and
job loss. It is stated that it is possible to reduce
these losses and negativities by effectively creat-
ing an occupational health and safety culture in all
enterprises (34). In the study conducted by Tucker
et al. (35) it was reported that training, stress man-
agement and exercise training programs for health
workers within the scope of occupational health
and safety were effective in improving the physical
fitness and working ability of the employees, and
there were improvements in job loss. The current
study, in line with the literature, showed that as
the safety training scores of the employees, one
of the sub-dimensions of the occupational safety
culture, increased, the capacity of doing the work
due to the physical environment limitation, which

Ozdemir N., Alkan H.

is the sub-dimension of the work limitation scale,
increased.

It was revealed in the current study that as the
scores of managers’ commitment, safety training,
safety awareness and competence, employee par-
ticipation and reporting culture, which are sub-di-
mensions of the occupational safety culture, in-
crease, the workload and concentration limitation
scores, which are the sub-dimensions of the work
limitation scale, decrease. Saleem et al. (36) stated
that the COVID-19 pandemic causes a high level
of stress in employees, and that a safety culture is
necessary to prevent this situation where employ-
ees experience concentration problems while doing
their jobs and their work performance decreases.
Yang, C et al. (14) reported that assessment of
managerial attitudes, training of healthcare pro-
fessionals, and a safe reporting system affect em-
ployee safety culture and performance. Yildiz (37)
found that the occupational safety performance
due to lack of attention is low in health personnel
working in shifts and working too many hours. Yildiz
(37) also found that there is a positive and signifi-
cant relationship between the occupational health
and safety practices of the hospital management
regarding occupational safety, employee safety
training, safe communication and feedback, safety
rules and safety procedures, and the occupational
safety performance of the employees. In the study
of Lee et al. (38) it was reported that nurses’ high
perceptions of institutional safety practices (safety
climate, ergonomic practices, culture) were associ-
ated with lower physical workload and higher job
satisfaction. McCaughey et al. (39) reported that
health workers’ perceptions of workplace safe-
ty climate are associated with work-related inju-
ry and illness, absenteeism, job satisfaction, and
job stress that leads to impaired concentration. It
is seen that the results obtained in our study are
compatible with the results in the literature.

Zanon et al. (40) determined that the productivity
loss of the employees was 13.7% and that the em-
ployees evaluated the general safety culture neg-
atively due to various health problems. This study
found that the productivity loss of health workers
at work was 34.7%. When the general literature is
compared, it is seen that this rate is quite high.
The reason for this may be the difficulty of work-
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ing conditions in our country, the low awareness of
occupational safety culture and the inadequacy of
productivity-enhancing practices.

As a result of our study, it was determined that
occupational safety culture increased functional
activities by reducing low back pain in health work-
ers, and caused a decrease in neck pain and work
limitation. To raise the understanding of occupa-
tional health and safety culture among managers
in the workplace, it is necessary to devise suitable
measures. Healthcare professionals should receive
in-service training to promote workplace safety
culture and knowledge in order to reduce muscu-
loskeletal pain caused by inappropriate health be-
haviors. In addition, we believe that identifying the
reasons causing productivity loss via the use of de-
pendable questionnaires in the assessment of work
efficiency, which is connected to the safety culture,
and taking the appropriate precautions may be cru-
cial for both employee and patient safety.

There are some limitations of our study. The first
is that the data were collected only from a single
province in the east of the country due to impos-
sibilities and other regions could not be reached.
Second, the scales we use as outcome measures
are based on subjectively reported information.
Third, our study included only the population in the
young adult group in terms of mean age. It is sug-
gested to conduct studies in which research data
are collected from more than one center, the re-
sults are compared by considering the centers from
which the data were obtained, objective measure-
ment tools are used as outcome measurement, and
older adult healthcare workers are included.
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COST ANALYSIS OF MOBILE TECHNOLOGY AND
SUPERVISED EXERCISE TRAINING IN TYPE 2
DIABETES MELLITUS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study is to examine the cost analysis of a randomized controlled clinical
study in which people with Type-2 Diabetes Mellitus (T2DM) were monitored for 12 weeks of
exercise program through supervision, a smartphone application and a smart watch.

Methods: The budget impact was calculated by determining the payments made by the Social
Insurance Institution for three different T2DM groups who exercised for 12 weeks through
supervised exercise, smartphone application and smart watch, and the cost effectiveness was
calculated from a social perspective.

Results: The Quality Adjusted Life Years (QALYs) per Turkish Liras (TL) were 14.863 TL ($1777)
per QALY in the supervised exercise group; 6056 TL ($724) in the smartphone apps group, and
7379 TL ($882) in the smartwatch group. In the cost analysis, the change in SWM values was 0.11
in the supervised exercise group; 0.12 in the smartphone application group, and 0.11 in the smart
watch group. It was determined that the most cost-effective method was the exercise application
method via smartphone.

Conclusion: Cost effectiveness was high for the smartphone application group, medium in the
mobile applications group and low in the supervised exercise group, and the results of the study
are similar to the literature.

Keywords: Cost-effectiveness, Diabetes, Exercise, Telerehabilitation

TiP 2 DIABETES MELLITUS'TA MOBIL TEKNOLOJi VE
DENETIMLI EGZERSIiZ EGIiTiMININ MALIYET ANALIzi

ARASTIRMA MAKALESI

0z

Amag: Bu arastirmanin amaci, Tip-2 Diabetes Mellituslu (T2DM) kisilerin gozetimli egzersiz,
akilli telefon uygulamasi ve akilli saat kullanarak yaptiklari 12 haftalik egzersiz takibinin yapildigi
randomize kontrollii klinik calismanin maliyet analizinin yapiimasidir.

Yontem: Denetimli egzersiz, akilli telefon uygulamasi ve akilli saat yoluyla 12 hafta boyunca
egzersiz uygulanan ti¢ farkl T2DM grubu icin Sosyal Sigortalar Kurumu tarafindan yapilan 6demeler
belirlenerek biitce etkisi hesaplanmis ve maliyet etkinligi toplumsal bakis acisiyla hesaplanmistir.

Sonug: Tirk Lirasi (TL) basina Kaliteye Ayarlanmis Yasam Yil (KAYY) degerleri denetimli egzersiz
grubunda 14.863 TL; akilli telefon uygulama grubunda 6056 TL, akilli saat grubunda 7379 TL
olarak bulundu. Maliyet etkinligi en yiiksek olan yéntemin akilli telefonla egzersiz uygulama yontemi
oldugu belirlendi. Maliyet analizinde KAYY degerlerindeki degisim denetimli egzersiz grubunda 0,11;
akill telefon uygulama grubunda 0,12 ve akilli saat grubunda 0,11 olarak hesapland.

Tartisma: Maliyet etkinligi akilli telefon uygulama grubunda yiiksek, mobil uygulamalar grubunda
orta ve denetimli egzersiz grubunda en dusiik olup calismanin sonuglari literatiir ile benzerlik
gostermektedir.

Anahtar Kelimeler: Maliyet Analizi, Diyabet, Egzersiz, Telerehabilitasyon
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INTRODUCTION

Diabetes Mellitus is one of the most important
public health issues of the modern world (1), with
a worldwide prevalence of over 8.8% (2). Type 2
Diabetes Mellitus (T2DM) is a metabolic disorder,
accounting for around 90 to 95% of all diabetes
cases (3). Globally, about 415 million people are
currently living with T2DM (2) and this proportion
of people is predicted to reach around 642 million
by 2040 amounting to 10.4% of the world popu-
lation (2). Looking specifically at Turkey, the dia-
betes-related death rate was 4.33% in 2019 (4).
While the prevalence of T2DM is rapidly increasing
all over the world, the economic cost associated
with the disease and the treatment caused by the
disease are quite high. Moreover, the direct (treat-
ment-related), and indirect (absence from work)
burden on people living with T2DM is enormous (4).
In terms of the direct cost of care, T2DM is an ex-
pensive health condition to manage follow-up as
most individuals will access some form of health-
care services for a prolonged period. Approximately
12% of global health expenditure is spent on T2DM
care and exceeds $673 billion worldwide. This cost
no doubt will increase over time and is predicted
to increase 20% by 2040 and reach over $800 bil-
lion (2). While the expenditure on diabetes in Turkey
was 4.5 billion Turkish Lira (TL) in 2008, it was 3.1
billion TL in 2016 (5).

The current guidelines for the management of
T2DM recommend medication and diet to achieve
therapeutic glycemic control (6). However, drug
therapy and diet alone have been shown to be in-
effective and holistic management of T2DM has
been proposed (6). The recommendations include,
in addition to drug therapy, lifestyle interventions,
which include regular physical activity. Physical
activity guidelines recommend that people with
T2DM do 150 minutes or more of moderate to vig-
orous-intensity activity. People with T2DM should
have resistance exercise in 2 to 3 sessions per
week on nonconsecutive days (7). Achieving gly-
cemic control has been shown to enhance general
health and quality of life in individuals with T2DM
(8,9,10,11). However, the proportion of individuals
with T2DM who participate in adequate physical
activity is very low (12).
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Several ways to improve engagement in physical
activity have been recommended. Technologies
such as mobile health apps are available in the
market to promote and monitor physical activity.
Mobile health technologies and apps could be po-
tential ways to engage in physical activity for peo-
ple living with T2DM (13). As the number of mobile
applications for T2DM is increasing, the applica-
tions include features known to improve adherence
to therapy such as individually tailored programs,
reminders, real-time monitoring, the adaptation of
exercise activities and performance feedback. In
the literature, there is a study showing that mo-
bile technology-supported exercise applications
increase the physical activity levels of individuals
diagnosed with T2DM (14). According to Liebreich’s
study, the web-based delivery of physical activity
programs ensures promise for behaviour change in
this population. The increasing availability of the
internet lets such programs reach lots of people
while providing momentary feedback (15). Thus,
technology plays an important role in the treat-
ment of diabetes.

The use of technology has not only been shown to
improve health outcomes and engagement but it is
also suggested to be cost-effective. There is lim-
ited research supporting the cost-effectiveness of
technology-assisted physical activity participation.
A systematic review shows incremental cost-effec-
tiveness ratio (ICER) is calculated in the range of
$516.33 to $126.23 per QALY in the studies (16).
Despite limited studies, the positive economic con-
tribution of mobile applications and technology to
the health system should not be ignored.

The diverse forms of involvement, such as text
messages, mobile apps, interactive telephones,
internet servers, websites, video conferences, and
mobile devices, may also explain the influence of
mobile health apps to improve physical activity
levels. This research is another study examining
the cost analysis of a randomized controlled trial,
whose clinical phase has been completed. The aim
of this study was to assess the cost-effectiveness
to deploy smartphone apps and smartwatches for
12 weeks in a clinical trial compared to a tradi-
tional supervised program. In addition to this study,
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treatment costs were calculated over the fees cov-
ered by Social Security Institution.

METHODS
Study design

The study was the cost-effectiveness of an as-
sessor-blind randomized clinical trial designed to
estimate the extent to which an exercise program
delivered through a smartphone and smartwatch
compared to a supervised program is effective
in achieving glycemic control in individuals with
T2DM. The current paper presents a cost-effec-
tiveness analysis of three different exercise deliv-
ery methods which are supervised exercise train-
ing group (supervised exercise), program delivered
through smartphone apps supported exercise
training group (smartphone apps), and smartwatch
supported exercise training group (smartwatch).
Smartphone apps and smartwatches were called
intervention groups while supervised exercise pro-
grams included a control group of patients. During
the interventions, all participants took the same
exercise program both duration and exercises. All
participants have been informed about the trial
and their consent has been taken.

Figure 1 shows the randomization, assessments,
and follow-ups of the study participants. In summa-
ry, a total of 90 individuals were stratified random-
ized by age and sex, 1:1 to one of the three groups:
supervised exercise, smartphone apps, or smart-
watch groups (17). The intervention period was for
3-month with a follow-up at 3-month. The trial was
conducted from March to September 2018 at the
Fatih Sultan Mehmet Hospital Diabetes and Obesi-
ty Center in Istanbul, Turkey. The ethical approval
of this study has been obtained from the Marmara
University Ethics Committee of Clinical Research.
(Approval Date: 06.10.2017 and Approval Number
09.2017, 604)

Outcomes Assessed

Several laboratory tests and therapist-supervised
physical assessments were carried out to measure
the outcomes of alternative interventions for the
trial. The Quality Adjusted Life Years (QALY) were
calculated for all groups. The outcomes were as-
sessed at baseline and 3-month follow-up.

276 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(3)

Intervention
Control Group

Supervised Exercise Training Group (Supervised
Exercise): The control group had a physiothera-
pist-supervised exercise program for 3 sessions per
week for a total of 36 sessions during the 3-month
intervention period (17). The duration of each ex-
ercise session lasted around 60 minutes including
a warm-up, aerobic exercises, resistance exercises,
exercises of balance and flexibility and a cool down.

Intervention Groups

(@) Smartphone Apps Supported Exercise Training
Group (Smartphone Apps): The participants in this
group had smartphone apps installed on their per-
sonal cell phones (17). The app was programmed
by a physiotherapist to create a personalized exer-
cise program including strengthening, walking, bal-
ance, stretching, aerobic exercises, and relaxation.
The exercise program lasted for around 60 min-
utes and was supplemented with training videos.
The participants were expected to use the program
3 days per week and 36 times for 3-month. The
physiotherapist followed up with the participants
once a week through phone calls to troubleshoot
and modify exercises, as needed.

(b) Smartwatch Supported Exercise Training Group
(Smartwatch): A personal account was registered
at www.diabetexercise.com (Marmara University
Department of Physiotherapy Rehabilitation Edu-
cation and Informatics, istanbul, Turkey) for each
participant in the smartwatch-supported exercise
group (18,19). The participants in this group par-
ticipated 3 days per week (a total of 36 times) in
a 12-week aerobics, strengthening, and stretching
exercise training program through a smartwatch.
Exercise programs were defined specifically for
each participant via video, and after choosing an
exercise from the same platform with a smart-
phone, exercises were performed between 30 and
60 minutes, which is the exercise time that the pa-
tients can tolerate. During the exercise program,
patient communication was provided by the phys-
iotherapist through the smartwatch once a week
so that the exercises could be corrected and modi-
fied as needed.

Data analysis: To answer our research question, we



followed Consolidated Health Economic Evaluation
Reporting Standards (CHEERS) Checklist recom-
mended by ISPOR which is The Professional Soci-
ety for Health Economics and Outcomes Research
(20). After measuring the cost and effectiveness
of alternative interventions, we estimated cost-ef-
fectiveness ratios and carried out a budget impact
analysis. Measuring the cost and effectiveness of
alternatives is essential for all cost-effectiveness
studies. Measuring cost and effectiveness dimen-
sions as well as estimating cost-effectiveness and
budget impact analysis as described below:

1. Cost dimension: The cost dimension was calcu-
lated from therapist-supervised training obtained
from the 2019 Social Security Institution Health
Practice Statement from the Ministry of Health,
Republic of Turkey (21). The costs incurred for the
three groups are shown in Table 2.

2. Effectiveness dimension: QALY was used to as-
sess the effectiveness dimension in this study (22).
The QALY is an important indicator in the health
economy, with a QALY of O representing death, and
1 representing perfect health (23). The EuroQol-5
Dimensions is a versatile quality of life instrument
which is included dimensions of anxiety/depression,
a visual analogue scale, usual activities, mobility,
pain/discomfort, and self-care. It is used to calcu-
late QALY (24). There are no population norms for
Turkey. Therefore, the referenced values for Ger-
many were used in this calculation (25).

3. Cost-effectiveness dimension: There are differ-
ent perspectives on cost-effectiveness and the cost
was calculated from a societal perspective in this
study. Two different Incremental Cost Effective-
ness Ratios (ICERs) were calculated to compare
the extent of cost-effectiveness for alternatives:
ICER for supervised exercise versus smartphone

Table 1. Participants Characteristics at Baseline
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apps, and supervised exercise versus smartwatch
(26). The calculated ICER values were compared
with the threshold values of the Gross Domestic
Product (GDP) per capita. Any treatment cost that
is up to three times below the threshold is consid-
ered cost-effective (22). According to TURKSTAT
data published in 2018, GDP was estimated to be
around 45 463 TL ($9 632).

4. Budget effect size: The direct cost incurred for
providing treatment to all three groups was extrap-
olated to the total number of people with T2DM
for one year in Turkey. The individual treatment
cost was multiplied by the total number of referred
people with T2DM to physiotherapy clinics in one
year. In order to meet the exercise needs of dia-
betic patients in physiotherapy clinics, the referral
rate was calculated as approximately 2% per (27).
While calculating the cost, a family education fee
was added for groups using smartwatches and
smartphone apps.

Statistical Analysis

Data analysis was carried out using IBM SPSS
Statistics, version 22.0 (IBM Corporation, Armonk,
New York, USA). The normality of the five di-
mensions of the EQ-5D-5L was tested using the
Kolmogorov-Smirnov test. The obtained cost and
effectiveness data were compared by using ANOVA
and t-tests for paired and independent samples. A
Student t-test was used to compare the groups at
a significance level of p<0.05. Also, a cost analysis
was calculated for 28 people in each group.

RESULTS

Cost Analysis Phase of Mobile Health Applica-
tion Developed in Type 2 Diabetes

According to the results of the trial, there was not
any difference between the groups after the inter-

. . Smartphone Smartwatch
Characteristics Supervised Exercise (n=26) Apps. (':1=25) (n=24)
Mean SD/% Mean SD/% Mean SD/%
Age (years) 51.8 8.0 51.6 7.8 51.4 8.1
Weight (kg) 91.6 17.0 89.5 19.1 90.5 18.9
Height (cm) 164.1 9.6 164.6 8.8 165.4 9.0
BMI (kg/m?) 33.2 6.9 33.0 6.2 32.1 6.3

SD: Standard Deviation, %: Percentage, BMI: Body Mass Index.
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Table 2. 12-Week Cost Amounts of Groups
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Assessments, units or equipment

Supervised Exercise

Smartphone Apps. Smartwatch

Therapist-supervised
assessements and training

Cost in TL per test or assessment

Educational information
Home exercise program and family

300 ($35.88)

education NA
Range of motion and flexibility 80 ($9.56)
Six-minute walk test, distance in 66 ($7.89)
meters

Supervised strengthening exercises 35 ($4.18)
Relaxation exercises 22 ($2.63)
Balance and coordination training 22 ($2.63)
Walking exercises 20 ($2.39)
Stretching exercise 7 ($0.83)

Exercise therapy in chronic diseases 1080 ($129.1)

300 ($35.88)
156 ($18.66) (13*12 ses-

300 ($35.88)
156 ($18.66) (13*12 ses-

sions) sions)
80 ($9.56) 80 ($9.56)
66 ($7.89) 66 ($7.89)
35 ($4.18) 70 ($8.37)
22 ($2.63) 44 ($5.26)
22 ($2.63) 44 ($5.26)
20 ($2.39) 40 ($4.78)
7 ($0.83) 14 ($1.67)
NA NA

Total Cost (TL) 1632 ($195.2)

708 ($84.68) 814 ($95.36)

NA: not applicable (Calculated according to the 2019 dollar rate)

Table 3. Within Group Difference on QALY Scores by Groups

Group Time points Mean(SD) Mean Difference P
Supervised Exercise

(n=28) Baseline 0.76(0.23) 0.11 0.002*
(n=26) 3-month 0.87(0.10)

Smartphone Apps Baseline 0.75(0.22)

(n=28) 0.12 0.007*
(n=25) 3-month 0.87(0.13)

Smartwatch Baseline 0.76(0.22) *
(n=28) 011 0.001
(n=24) 3-month 0.87(0.13)

*p<0.005=Statistically significance (Paired-Samples t-test).

vention programs. Laboratory and physical tests
showed similar results in all groups. The clinical
results of our study are presented in our published
article (17). Table 1 shows participants character-
istics at baseline.

Cost Dimension

The costs of activities under three alternatives and
total costs were calculated for each participant
and they are shown in Table 2. While the cost per
person for the supervised exercise was 1632 TL
($195.39), the smartphone apps group was 708
TL ($84.76), and the smartwatch group was 814
TL($97.45).

The Effectiveness Dimension

The scores obtained from the EQ-5D-5L were used
to obtain the QALY value. German weights were
used in order to obtain the QALY scores for qual-
ity of life because Turkey weights for QALY are

Y
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not available in Turkey to Germany (22). The me-
dian QALY values were 0.76 at baseline and 0.87
post-intervention for the supervised exercise train-
ing group (Figure 2). The QALY values at baseline
for smartphone apps and the smartwatch group
increased from 0.75 to 0.87 and 0.76 to 0.87 re-
spectively (Table 3).

Table 4 shows the median values for each dimen-
sion of the EQ-5D-5L scale and the mean visual
analogue scale for current health status. Mean EQ-
5D-5L Index Values for the 3 groups can be seen in
the chart.

Cost Effectiveness Dimension

QALY scores were estimated to be 0.11 in the su-
pervised exercise group, 0.12 in the smartphone
apps group, and 0.11 in the smartwatch group (Ta-
ble 3).

Cost-effectiveness analysis provides a measure of
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Table 4. The Median Score For Each Item and The Mean Score For Visual Analog Health Status of EQ-5D-5L Across

Three Groups

Groups  Time points Mobility Self Usual Ac-  Pain/ Dis- Anxiety/ I\\Ir:f)lilaalg Mean (SD)
Care tivities comfort Depression Scale
B(";‘liez'g‘)e 2.0 1.0 2.0 2.0 1.0 51.03  0.75(0.03)
Supervised 3 th
Exercise ('r?:gg) 1.0 1.0 2.0 2.0 10 66.16  0.88(0.05)
B(";‘]S:"'Z"z;e 2.0 1.0 2.0 2.0 1.0 5728  0.74 (0.05)
Smartphone 3 th
Apps. ~mon 1.0 1.0 1.0 2.0 1.0 69.44 087 (0.04)
(n=25)
Baseline
28) 2.0 1.0 2.0 2.0 1.0 5397  0.78 (0.05)
Smartwatch )
martwatc 3(::‘2’;‘3h 20 1.0 20 20 1.0 6772 0.86 (0.05)

Table 5. TL per QALYs For All Groups and Budget Impact Dimension

Group

TL per QALYs ($)

Total cost in millions TL($)

Share of Total Health
Expenditures (%)

Supervised Exercise 14 863 ($1777) 218 505 0.108
(n=26) ($26 136)
Smartphone Apps. (n=25) 6 056 ($724) 94 792 0.047
Smartwatch 7 379 ($882) 108 984 0.054
(n=24) ($13 036)
QALYs: The Quality Adjusted Life Years, TL: Turkish Lira
—
A
L
L
® v i 13
c
A Supervised Exercise Mobile Phone
T Training (n=30) (n=30) (n=30)
| + Received allocated + Received allocated intervention + Received allocated
o intervention (n=28) (n=28) intervention (n=28)
N + Did not received allocated # Did not receive allocated + Did not receive allocated
J intervention (holiday, too intervention (busy with work, intervention (holiday,
far to travel) (n=2) familial reasons)(n=2) travel plans) (n=2 )
—
8 Supervised Exercise Mobile Phone
5 Training (n=28) (n=28) (n=28)
E + Pre and post Laboratory Tests + Pre and post Laboratory Tests + Pre and post Laboratory Tests
E
s + Pre and post Therapist « Pre and post Therapist + Pre and post Therapist
s ‘Assessment except Home Assessment ~Home exercise Assessment ~Home exercise
exercise program and family program and family education program and family education
i oduoation was assessed for 12 times- was assessed for 12 times-
E Evaluation of exercise therapy Evaluation of exercise therapy
N in chronic diseases was not in chronic diseases was not
T included. included.

J + Before the treatment patients
were given 2 times
supervised physial therapy
session

—

F

o

L

('; Lost to follow-up 3 months Lost to follow-up 3 months Lost to follow-up 3 months

' (Di (Di (Di

(holiday, busy with work (n= 2) (familial reasons, surgery) (holiday, familial reasons,

[

. (n=3) moved another city) (n=4)
J

N

A

L Analysed (n=26) ‘ Analysed (n=25) ‘ Analysed (n=24)

Y

s

1

s

Figure 1. Flow diagram for study participants
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Mean Index Values

0,9

0,85

0,8

0,75

0,7

0,65
Supervised Exercise
(n=28) (n=26)

Smartphone App.
(n=28) (n=25)

0,87

Smartwatch
(n=28) (n=24)

OBaseline [3-months

Figure 2. Mean EQ-5D-5L index values for the 3 groups

lives saved in health-related units and life-years
achieved, as a health-related unit. It is important
to monitor the cost and effectiveness of each al-
ternative intervention over time. For this reason,
the cost per gained QALY in the past 3-month was
calculated, and the results provided are in Table 5
by using the below formula (22).

(Cost of Intervention 2) — (Cost of Intervention 1)
Change in QALY

The cost in TL per gained QALYs in the last 3
months was calculated and they are; 14 863 TL
($1777) per QALY in the supervised exercise group;
6 056 TL ($724) in the smartphone apps group, and
7 379 TL ($882) in the smartwatch group (Table 5).

Across all three treatment groups, the smartphone
apps group resulted in the same QALYs but at a
lower cost compared to the other two groups.

The net change in costs (between two interven-
tions) divided by the net change in QALYs gives
ICER (29). ICER expresses the cost-effectiveness
(cost-utility) and is calculated by dividing incre-
mental cost by incremental QALYs. While ICER for
smartphone apps was 33 000 in TL ($3947), ICER
for smartwatches was 511 250 in TL ($61 154).

Budget Effect Size

According to the IDF, around 6.7 million people with
T2DM are living in Turkey (28). Since only 2% of
diabetic patients were referred to outpatient phys-
ical therapy, total health expenditures were calcu-
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lated according to this group (27). The total num-
ber of people referred to physiotherapy clinics with
T2DM in a year was estimated to be 134 thousand.
The budget spent on health in 2019 was approxi-
mately 201 billion 031 million TL (29). These num-
bers are multiplied by the individual numbers for
each group, respectively, 218 million 505 thousand
TL ($ 26 million 136 thousand) for the supervised
group, 94 million 792 thousand TL ($ 11 million
338 thousand) on smartphone apps, 108 million
984 thousand TL ($13 million 036 thousand) on
the smartwatch. This translates to an approximate
expenditure of 0.108% on supervised exercise ther-
apy, 0.047% on smartphone apps, and 0.054% on
the smartwatch. Table 5 shows the estimated total
annual health expenditures for each group.

DISCUSSION

The aim of this paper was to compare the cost-ef-
fectiveness to deploy a smartphone app or smart-
watch, versus supervised exercise training for older
adults with T2DM in the context of a clinical trial.
The changes in QALY values were calculated as
0.11 in the supervised exercise group, 0.12 in the
smartphone apps group, and 0.11 in the smart-
watch group. For the cost-effectiveness between
groups, the smartphone apps group was highly
cost-effectiveness followed by mobile applications,
while the supervised exercise treatment option was
the least.

Approximately 12% of global health expenditures



are utilized in the management of T2DM (2). In
Turkey, the health expenditure in the management
of the T2DM population is close to double, around
23% (5). Technology should be used to reduce costs
in healthcare services. Increasingly technology
such as mobile applications, and monitoring devic-
es such as smartwatches are commercially avail-
able, cost-effective, and timely to meet the needs
of a large population. In this randomized controlled
clinical trial, glycemic control, muscle strength,
physical function, and exercise behaviours of indi-
viduals with T2DM were assessed at baseline and
after 3-months. Although the overall benefits of
the interventions were inconclusive to improve be-
havioural outcomes, smartphone apps and smart-
watches training interventions were non-inferior in
improving glycemic control and physical functions
compared to supervised exercise training after
3-months of trial exercise training (17).

In this study, the cost-effectiveness analysis was
conducted for the 3 intervention groups to com-
pare their net health benefits and cost. EDUC@
DOM is a telemonitoring and tele-education pro-
gram in France. This program was found cost-ef-
fective strategy for telemonitoring and tele-educa-
tion in patients with T2DM (30).

Brun et. al. assessed moderate endurance training
on healthcare cost, and fitness in people with T2DM
and showed a 50% reduction in the total health-
care expenditure at one year between the exercise
intervention and usual care (31). The results of the
study conducted with patients with heart failure
showed when the total healthcare costs per partic-
ipant were compared, it was found that the telere-
habilitation group was significantly lower than the
traditional centre-based program group (32). Our
findings showed that the supervised exercise group
has the highest cost, while the smartphone app in-
tervention has the lowest cost.

The cost-effectiveness between groups, the smart-
phone apps group was highly cost-effective fol-
lowed by mobile applications, while the supervised
exercise treatment option was the least. The Feel
Diabetes intervention (Feel4Diabetes) was cost-ef-
fective in high-income and low to middle-income
countries, and cost-saving in the high-income
countries under austerity measures following the

Timurtas E., Mate K. K. V, Kartal G., Demirbiiken ., Celik Y., Gillden Polat M., Tarim M.

financial crisis (33).

It should be mentioned that all exercise alternatives
enhanced the quality of life in patients deployed
in different intervention groups. The estimated
costs per gained quality for each intervention were
14.863 TL ($1777) per QALY in the supervised ex-
ercise group, 6056 TL ($724) in the smartphone
apps group, and 7 379 TL ($882) in the smartwatch
group. A study in Australia showed that exercise in-
terventions were estimated to cost around $5.61
(22,16 TL) per QALY for pre-diabetes, and $5.13
(20,26 TL) per QALY for T2DM in 2015. The incre-
mental cost per QALY gained for the combined ex-
ercise was $37.87 (149,58 TL) compared with no
exercise program (34).

When the economic cost of exercise therapy across
the country was calculated, the ratio of supervised
exercise therapy in the total health budget was
0.108%, the ratio of smartphone application-as-
sisted exercise therapy was 0.047%, and the rate
of exercise therapy supported by smartwatches
was 0.054%. According to a study on people with
heart failure, exercise therapy had a modest incre-
mental cost-effectiveness ratio of $26,462 (104
524 TL) per QALY and $21,169 (83 617 TL) per
life-year in a Brazilian Public Health System (35).

A smartphone app-based diabetes self-manage-
ment intervention was found to be able to optimize
patients’ glycemic control and improve participants’
self-management performance (36). According to
our study, in the comparison of the groups, the
smartphone app group was found to be the most
cost-effective exercise treatment option. So the
next step to continue work in this area will involve
developing accessible smartphone apps for android
and iOS versions, with features such as language
options, interpretable feedback to the users, and
including the apps as a part of routine clinical care.
Future steps will be to develop policies to uptake
the use of smartphone apps to improve glycemic
control, physical function, and exercise behaviour
for people with T2DM. There is a need to under-
stand the economic burden of diabetes on health
systems in order to regulate future policies and
practices (37). The development of policies should
involve multi-stakeholders such as patient experts,
researchers, clinicians, health ministries, and other
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relevant stakeholders.

This study has some limitations. One of them is the
cost-effectiveness was not calculated by consider-
ing the patient perspective such as transfer to hos-
pital, accessibility to treatment, and time. It would
be useful to conduct a cost-effectiveness analysis
from the patient perspective in future studies. The
other limitation is QALY scores were assessed for
only 3-months. Health-related quality of life coef-
ficients have not been produced for Turkey. There-
fore, calculated coefficients for Germany were used
in the study.
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SYMPTOMS, FRAILTY, KINESIOPHOBIA, AND QUALITY
OF LIFE IN OLDER ADULTS: AN OBSERVATIONAL
CROSS-SECTIONAL STUDY
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ABSTRACT

Purpose: The aim of this study was to compare kinesiophobia and quality of life in older adults among
subgroups created according to persistent post-COVID-19 symptoms and frailty.

Methods: This study included 63 adults over the age of 65 with COVID-19.. Frailty was assessed
with the Clinical Frailty Scale (CFS). Tampa Scale of Kinesiophobia (TSK) was used to assess the
kinesiophobia and The World Health Organization Quality of Life Instrument-Older Adults Module
(WHOQOL-OLD) was used to assess quality of life.

Results: The TSK score was significantly higher in the visibly frail and frail group than in the non-
frail group (p=0.040). The TSK score was also significantly higher in the group with at least one
persistent symptom after COVID-19 than participants with no persistent symptoms (p=0.008). Among
participants with at least one persistent post-COVID-19 symptom, the TSK score was significantly
higher in those with persistent dyspnea compared to those without (p=0.016). There was no significant
difference in the WHOQOL-OLD scores ofany sub-groups (p>0.05).

Conclusion: The results of the study showed that kinesiophobia was affected by the presence of
persistent COVID-19 symptoms and dyspnea, and frailty in older adults. In addition, quality of life was
found to be independent of frailty and persistent COVID-19 symptoms.

Keywords: Elderly, Frailty, Post-acute COVID-19 Syndrome, Quality of Life

YASLI YETiSKINLERDE COVID-19 SONRASI KALICI
SEMPTOMLAR, KIRILGANLIK, KINEZYOFOBIi VE
YASAM KALITESININ iINCELENMESi: GOZLEMSEL
KESITSEL BiR CALISMA

ARASTIRMA MAKALESI

0z
Amag: Bu calismanin amaci, yash yetiskinlerde kinezyofobi ve yasam kalitesinin COVID-19 sonrasi
kalici semptomlara ve kirilganliga gore olusturulan alt gruplar arasinda karsilastiriimasiydi.

Yoéntem: Calismaya 65 yasin iizerinde, COVID-19'lu 63 yetiskin dahil edildi. Kirilganlik, Klinik Kirilganhk
Skalasi (KKS) ile degerlendirildi. Tampa Kinezyofobi Skalasi (TKS) kinezyofobiyi degerlendirmek icin
ve Diinya Saglik Orgiiti Yasam Kalitesi Enstrimani-Yagl Yetiskinler Modili (DSOYKE-YYM) yasam
kalitesini degerlendirmek icin kullanildi.

Sonuclar: TKS skoru gériintirde kirilgan ve kirilgan olan grupta kirilgan olmayan gruba kiyasla anlamli
sekilde daha yiksekti (p=0,040). TKS skoru ayrica, COVID-19 sonrasi en az bir kalici semptomu olan
grupta hi¢c semptomu olmayan gruba kiyasla anlamli sekilde daha yiiksekti (p=0,008). COVID-19 sonrasi
en az bir kalici semptomu olan grup icerisinde TKS skoru kalici dispnesi olanlarda olmayanlara kiyasla
anlamli sekilde daha yiiksekti (p=0,016). DSOYKE-YYM skorunda hicbir alt grup arasinda anlamli fark
yoktu (p>0,05).

Tartigsma: Calismanin sonuglari, COVID-19'lu yasli bireylerde kinezyofobinin COVID-19 sonrasi kalic
semptom ve nefes darligi varligi ile kirilganliktan etkilendigini gosterdi. Ayrica yasam kalitesinin,
kirilganlik ve COVID-19 sonrasi kalici semptomlardan bagimsiz oldugu bulundu.

Anahtar Kelimeler: Yasli, Kirilganlik, Post-akut COVID-19 Sendromu, Yasam Kalitesi
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INTRODUCTION

Although coronavirus (SARS-CoV-2) infection can
progress with severe acute respiratory syndromes
in all age groups, the burden of disease is relatively
higher in people aged 65 years and over (1). More
than one comorbidity accompanying COVID-19 in-
fection in older adults has been associated with
worsen prognosis and prolonged recovery time (2).
The World Health Organization (WHO) has reported
the recovery time from COVID-19 to be approxi-
mately 2 weeks in the presence of mild infection
and between 3 and 6 weeks in more severe infec-
tions (3). Post-acute COVID-19 syndrome is defined
as the persistence of symptoms for more than
three weeks from the onset of the first symptoms.
The situation in which the symptoms continue for
12 weeks or more is defined as chronic COVID-19
syndrome and the symptoms are expressed as per-
sistent post-COVID-19 symptoms (4). While the
majority of the infected patients recovered com-
pletely, it was observed that some of the symptoms
of a significant part of the patients continued after
the first recovery period of the disease. Dyspnea,
muscle and joint pain, fatigue, cough and fever are
the most common persistent symptoms. (5, 6). To-
sato et al. reported that 83% of 137 older adults
had at least 1, and 46.3% of them had 3 or more
persistent post-COVID-19 symptoms (7). The au-
thors stated that dyspnea, cough, fatigue, and joint
pain were the most commonly reported persistent
symptoms.

Age-related frailty is a clinical disorder that reduces
the functioning of multiple organ systems, causes
loss of homeostasis, and consequently renders the
elderly person highly vulnerable to minor stressors
(8). Frailty was associated with a higher rate of hos-
pital mortality, days of hospital stay, admission to
the intensive care unit, and the need for mechanical
ventilation support, independent of the older age.
(9). It has been reported that even younger individu-
als with COVID-19 had much more vulnerability and
multimorbidity (10). In addition to increasing the
risk of hospitalization, admission to the intensive
care unit and death, which are the direct effects of
COVID-19, the indirect effects of social isolation
applied during the pandemic period such as mal-
nutrition, physical inactivity, depression and anxiety
also play a role in worsening frailty (10).
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The condition caused by frailty, debilitating physical
movements and causing an excessive and irrational
fear of activity is defined as kinesiophobia. (12).
Decreased physical activity level with the effect of
social isolation and frailty has a negative relation-
ship with fear of movement (13). Recent studies
have reported a strong relationship between dys-
pnea and kinesiophobia in individuals with chron-
ic obstructive pulmonary disease (COPD) (14, 15).
However, as far as we know, there is no study in-
vestigating the relationship between dyspnea, one
of the most common persistent post-COVID-19
symptom, and kinesiophobia. It has also been re-
ported that frailty, which is seen at a high rate in
older adults, increases kinesiophobia by worsening
symptoms and restricting physical function (16).
In addition, it has been shown that kinesiophobia,
dyspnea, and limitation of movement can reduce
quality of life in frail older adults (17).

Considering the direct relationship of kinesiopho-
bia with frailty, the impact of persistent post-
COVID-19 symptoms in older adults on kinesio-
phobia is not yet known. In addition, although it is
known that quality of life can be affected by both
frailty and symptoms such as dyspnea, pain, and
fatigue, there has been no study focusing on the
effects of persistent post-COVID-19 symptoms on
quality of life in older adults. The aim of this study
was to compare kinesiophobia and quality of life in
older adults with COVID-19 among subgroups ac-
cording to persistent post-COVID-19 symptom and
frailty.

METHOD

This study was conducted as an observational
cross-sectional study between January and June
2022. This study protocol was approved by the Eth-
ical approval was obtained from Ethical Committee
of Biruni University (Protocol Number 2022/68-16)
and required permission were got from Turkish
Ministry of Health. Sixty-three older adults over the
age of 65 who had COVID-19 were included in the
study. Since the presence of symptoms longer than
12 weeks is considered persistent post-COVID-19
symptoms; the symptoms present for at least 12
weeks from the onset were classified as persistent
post-COVID-19 symptom. The inclusion criteria

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(3) 285



Investigation of Persistent Post-Covid-19 Symptoms, Frailty, Kinesiophobia, and Quality of Life in Older Adults: An Observational Cross-Sectional Study

were being 65 years or older who were diagnosed
as COVID-19 based on a positive SARS-CoV-2 re-
al-time reverse transcriptase-polymerase chain re-
action (RT-PCR) on nasal swabs, able to understand
and speak the national language and being volun-
teer to participate in the study. Subjects who have
been diagnosed with a psychiatric or neurological
disorder that may cause cognitive impairment and
no access to high speed internet were excluded
from the study. All assessments were completed
using the tele-assessment method.

Physical and sociodemographic characteristics of
the participants were recorded. Time after positive
RT-PCR test, persistent post-COVID-19 symptoms
(dyspnea, fatigue, joint pain, cough, fever, head-
ache, vomiting, diarrhea etc.), history of smoking,
and comorbidities were also recorded.

The frailty level of the participants was assessed
with the Clinical Frailty Scale (CFS). The CFS eval-
uates activities of daily living and comorbid con-
ditions, and 1 point represents very fit individuals
and 9 points represents highly frail individuals (ter-
minal patients, individuals with a life expectancy of
less than 6 months) (18). According to the Clinical
Frailty Scale; participants with a score of 0-4 were
classified as non-frail, participants with a score of
5-6 were classified as seemingly defenseless or
participants with a score of 7-9 were classified as
frail. The Turkish version of the CFS used in this
study (19).

Kinesiophobia was assessed with the Tampa Scale
of Kinesiophobia (TSK). The TSK is a self-report
questionnaire consisting of 17 items and each item
is evaluated with a 4-point Likert scale. The scale is
based on a model of fear of movement, work-relat-
ed activities, and re-injury. Participants answered all
items between 0 and 4 points, with answers rang-
ing from “strongly disagree” to “strongly agree”. In
total, the lowest 17 and the highest 68 points can
be obtained, and a higher score indicates a higher
degree of kinesiophobia. Vlaeyen et al. calculated
the cutoff value of the scale as 37 points and found
that scores above this point indicated high level of
kinesiophobia (20). The Turkish version of the TSK
used in this study (21).

The quality of life was assessed with the World
Health Organization Quality of Life Instrument-0Old-
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er Adults Module (WHOQOL-OLD). WHOQOL-OLD
is a 5-point Likert-type scale and consists of 6
subscales and 24 items. High scores obtained from
the scale indicate a better quality of life (22). The
Turkish version of the WHOQOL-OId used in this
study (23).

The study was approved by the Ethics Committee
with the protocol number 2022/68-16. The study
was conducted in accordance with the principles
of the Declaration of Helsinki. All participants were
included in the study after obtaining written in-
formed consent.

Statistical Analysis

The calculation of the sample size of the study was
conducted with The G*Power 3.1 program. The
sample size calculation was made on the result of
a study with 80% power and 0.75 effect size (two
tailed; a=0.05) that investigating the effect of kine-
siophobia on health-related quality of life in elderly
individuals with COPD (24), and we estimated that
a total of at least 62 participants should be includ-
ed in the present study.

IBM SPSS v.26 (SPSS Inc., USA) was used for all sta-
tistical analysis. The normality of the distribution
of data was analyzed using Kolmogorov-Smirnoy,
Lilliefors and Shapiro-Wilk Test. Independent Sam-
ples t test and Mann Whitney U test were used for
comparisons between groups, depending on the
distribution characteristics of the data. Indepen-
dent Samples T-test was used for the comparison
of normally distributed data between groups, and
the Mann-Whitney U test was used for the compar-
ison of data that did not show normal distribution
between groups. Categorical variables between
groups were compared with the Chi-square test.
p<0.05 was accepted as the significance value for
the results.

RESULTS

A total of 88 older adults with COVID-19 were as-
sessed in terms of eligibility in the study. Twen-
ty-five participants who had cognitive, psychiat-
ric or neurological disorders were not included
in the study. Sixty-three participants (36 female,
27 male) were enrolled in the study. Demograph-
ics and clinical characteristics of the participants
were shown in Table 1. The mean duration of per-



sistent post-COVID-19 symptoms that started and
continued after the patients were diagnosed was
approximately 37 weeks (262.33 + 162.67; [Mini-
mum:30,00 - Maximum: 669.33] days). The scores
of frailty, kinesiophobia and quality of life of the
participants were shown in Table 2. According to
the CFS, 68.25% of the participants (n = 43) were
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non-frail (O < CFS < 4); 28.8% of the participants
(n = 15) were seemingly defenseless (5 < CFS <
6) and 7.9% of the participants (n = 5) were frail
(7 = CFS < 9). There was no significant difference
between the mean ages of the non-frail group and
the seemingly defenseless or frail group (71.32 +
5.03; 74.85 + 6.87; respectively, p > 0.05).

Table 1. Demographics and Clinical Characteristics of the Participants

Mean * SD (n=63)

Age (years)
Gender
Female (n)
Male (n)
BMI (kg/m?)
Smoking
Non-smoker (n)
Ex-smoker (n)
Active-smoker (n)
Comorbidities
Hypertension (n)
Diabetes (n)
Hyperlipidemia (n)
Asthma
Coronary artery disease (n)
Chronic obstructive pulmonary disease (n)
Bronchitis (n)
Regular use of prescribed (n)
Time after RT-PCR test (days)
History of hospitalization due to COVID-19
Yes (n)
No (n)
Hospital Length of Stay (days)

History of staying in intensive care
Yes (n)
No (n)
History of outpatient treatment
Yes (n)
No (n)
Persistent Post-COVID-19 Symptoms
Yes (n)
No (n)
Type of Persistent Post-COVID-19 Symptoms
Dyspnea
Joint pain
Fatigue
Cough
Headache

Loss of smell
Loss of taste

Weight loss
Sleep disorder

73.39 + 6.40

36 (57.14%)
27 (42.85%)
234+ 35

33 (52.38%)
21 (33.33%)
9 (14.28%)

42 (66.66%)
30 (47.61%)
10 (15.87%)

7 (11.11%)

2 (3.17%)

2 (3.17%)

2 (3.17%)
56 (88.88%)

262.33 + 162.67

9 (14.3%)
54 (85.7%)
5.60 + 2.25

0
63 (100%)

0
63 (100%)

41 (65.07%)
22 (34.92%)

33 (79.4%)
14 (34.9%)
9 (21.95%)
8 (19.0%)
6 (14.63%)
5 (12.91%)
3 (7.31%)

2 (4.87%)
2 (4.87%)

Note: Data are presented as mean + standard deviation or n (%).

Abbreviations: BMI: body mass index, RT-PCR: real-time reverse transcriptase-polymerase chain reaction.
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Table 2. The Scores of Frailty, Kinesiophobia and Quality of Life of the Participants

Y

Mean + SD (n=63)

Clinical Frailty Scale Score
Non-frail (0-4 points) (n; %)

Seemingly defenseless (5-6 points) (n; %)

3.88 + 1.5
43 (68.25%)
15 (28.8%)

Frail (7-9 points) (n; %) 5 (7.9%)
Tampa Scale of Kinesiophobia Score 42.57 + 6.77
WHOQOL-OLD Score 7447 + 8.64

Note: Data are presented as mean + standard deviation or n (%).

Abbreviations: WHOQOL-OLD: The World Health Organization Quality of Life Instrument-Older Adults Module.

Table 3. Comparison of the Tampa Scale of Kinesiophobia Score of the Participants According to Clinical Frailty Scale
Score, Time after COVID-19, and Presence of Persistent Symptoms

Tampa Scale of

95% Confidence Interval

Variables Kinesiophobia Score Lower Upper
Clinical Frailty Scale Score
Non-frail (n=43) 41.46 + 7.04
0.040 -6.805 -0.164
Seemingly defenseless or frail (n=20) 4495 + 5.59
Time after RT-PCR test (days)
< 3 months (n=13) 4353 +7.70
3 - 6 months (n=8) 4312 +10.96 -9.296 10.123
0.729 -2.707 7.403
6 - 12 months (n=21) 41.19 + 511 -4.810 5601
> 12 months (n=21) 4314 + 592
Persistent Post-COVID-19 Symptoms
Yes (n=41) 4429 + 6.07
0.008 -8.499 -1.358
No (n=22) 36.00 + 6.97
Persistent Dyspnea
Yes (n=33) 46.07 + 5.02
0.016 -7.921 -0.912
No (n=30) 41.66 + 6.97
Joint pain
Yes (n=22) 4413 +6.10
0.164 -5.828 1.019
No (n=41) 41.73 +7.03
Fatigue
Yes (n=9) 4400 + 5.47
0.433 -6.121 2.787
No (n=54) 42.33 + 698

Note: Data are presented as mean + standard deviation.

Abbreviations: RT-PCR: real-time reverse transcriptase-polymerase chain reaction.

Comparison of the Tampa Scale of Kinesiophobia
score of the participants according to frailty, time
after COVID-19, and presence of highly reported
persistent symptoms (dyspnea, joint pain and fa-
tigue) were shown in Table 3. The Tampa Scale of
Kinesiophobia score was significantly higher in the
participants seemingly defenseless or frail group
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than in the non-frail group (p = 0.040). No signif-
icant difference observed in the Tampa Scale of
Kinesiophobia score between the subgroups sep-
arated by time after positive RT- PCR (p > 0.05).
The Tampa Scale of Kinesiophobia score was also
significantly higher in the participants with at least
one persistent post-COVID-19 symptom than par-



Uggun H., Kodaz E., Arslan K., Soysal N.N, Geng S., Giines S.B., Akinci B.

Table 4. Comparison of the WHOQOL-OLD Score of the Participants According to Clinical Frailty Scale Score, Time after

COVID-19, and Presence of Persistent Symptoms

95% Confidence Interval

Variables WHOQOL-OLD Score p
Lower Upper
Clinical Frailty Scale Score
Non-frail (n=43) 75,60 + 8,93
0.111 -0.851 7.960
Seemingly defenseless or frail (n=20) 72,05 + 7,63
Time after RT-PCR test (days)
< 3 months (n=13) 76,69 + 8,31
3 - 6 months (n=8) 72,50 + 5,83 -2.290 10.675
0.706 -4.104 8.251
6 - 12 months (n=21) 74,61 + 8,87 -3.426 9382
> 12 months (n=21) 73,71 £ 9,70
Persistent Post-COVID-19 Symptoms
Yes (n=41) 74.54 + 10.39
0.967 -5.017 5.230
No (n=22) 74.43 + 7.68
Persistent Dyspnea
Yes (n=33) 7423 £ 9.25
0914 -5.662 6.280
No (n=30) 7454 + 8.57
Joint pain
Yes (n=22) 7454 + 7.81
0.962 -4.516 4.303
No (n=41) 74.43 £ 9.15
Fatigue
Yes (n=9) 70.44 + 4.41
0.093 0.721 8.685
No (n=54) 75.14 + 9.01

Note: Data are presented as mean + standard deviation.

Abbreviations: RT-PCR: real-time reverse transcriptase-polymerase chain reaction.

ticipants without persistent post-COVID-19 symp-
tom (p = 0.008). Among participants with at least
one persistent post-COVID-19 symptom, the Tam-
pa Scale of Kinesiophobia score was significantly
higher in those with persistent dyspnea compared
with those without persistent dyspnea (p = 0.016).
There was no significant difference in the Tampa
Scale of Kinesiophobia score between the groups
regarding to joint pain or fatigue (p > 0.05).

Table 4 showed the comparison of the WHO-
QOL-OLD score of the participants according to
Clinical Frailty Scale score, time after COVID-19,
and presence of at least one persistent post-
COVID-19 symptom. There were no significant dif-
ferences in WHOQOL-OLD score between any sub-
groups (p > 0.05).

DISCUSSION

In the present study, it has been shown that kine-
siophobia was significantly higher in the seemingly
defenseless or frail older adults compared to the
non-frail older adults. In addition, seemingly de-
fenseless or frail older adults were tend to report
at least one persistent post-COVID-19 symptom
compared to non-frails. Among the most common
persistent post-COVID-19 symptoms, presence of
joint pain and fatigue did not make a significant
difference while the presence of persistent dys-
pnea increased the kinesiophobia.

Among the changes brought about by aging, the
decrease in independence, physical activity and
functional capacity, social isolation, and the in-
crease in rates of morbidity and mortality due to
all these are among the most challenging problems
that individuals have to deal with (25). Frailty is
defined as a syndrome that results in decreased
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functionality and mobility, which may occur as a re-
sult of multiple factors including decline of muscle
mass, physical activity, and performance in older
adults (26). The COVID-19 pandemic has brought
massive morbidity, mortality, and unprecedented
problems all over the world, and older adults at
high risk of developing serious complications after
COVID-19 have been advised to follow strict iso-
lation guidelines to minimize their risk during the
pandemic (27). Mishra et al. compared the mobility
before and during the pandemic and found that the
practices during the pandemic significantly reduced
the mobility of older adults (28). Since it is known
that decreased mobility increases frailty (29), it is
possible to say that there may be a relationship
between decreased physical activity and increased
frailty, although as far as we know there is no study
that evaluating the frailty of older adults during the
pandemic. The vicious cycle between decreased
mobility and kinesiophobia is shown as one of the
possible causes of higher kinesiophobia in older
adults (30). In our study, the kinesiophobia score
was found to be higher in the seemingly defense-
less or frail participants compared to non-frail
participants, in line with the relationship between
frailty and kinesiophobia reported in the literature.

A new term, defined as Long-COVID, has emerged
in COVID-19 patients, in which symptoms begin
during the hospitalization period and continue even
after 1 year (31). Consistent with the literature,
more than half of the participants in our study had
more than 6 months after COVID-19 and had per-
sistent post-COVID-19 symptoms. In a prospective
study, Wu et al. reported that despite the elapsed
time in their evaluation at the 3rd, 6th, 9th, and
12th months in COVID-19 patients, there were per-
sistent physiological and radiological changes and
the symptoms continued (32). Our findings showed
that the time after COVID-19 did not make any dif-
ference in kinesiophobia and quality of life. Since
it is known that the persistent changes and symp-
toms caused by COVID-19 start in the early period
and continue in the long term, we think that it is
acceptable that the time after COVID-19 does not
make a significant difference.

Previous studies have shown that pain has a di-
rect relationship with kinesiophobia because it
limits physical activity, functional capacity, and
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mobility (33, 34). Dyspnea and pain are defined as
subjective experiences and multifactorial mecha-
nisms are known to play a role in their occurrence
(34). Considering that common cortical areas and
nerve pathways are involved in the perception of
pain and dyspnea, it can be said that the mech-
anism of dyspnea-related kinesiophobia is similar
to the mechanisms of pain-related kinesiophobia
(35). A limited number of studies have investigat-
ed the relationship between dyspnea and kinesio-
phobia in patients with COPD (14, 36) and patients
with chronic respiratory diseases (37). Supporting
the results of these studies showing that there is
a strong relationship between dyspnea and kine-
siophobia, the kinesiophobia score was found to
be higher in participants with persistent dyspnea
compared to participants without persistent dys-
pnea.

Considering the association of kinesiophobia with
age-related morphological changes and also its
association with symptoms such as dyspnea and
pain, it is very difficult to determine the main fac-
tors causing kinesiophobia. Larsson et al. found
that the kinesiophobia score was high in individ-
uals over the age of 65 with only pain, and the ki-
nesiophobia score was low in individuals over the
age of 65 without pain (38). In addition, the au-
thors reported that the kinesiophobia score did not
change in individuals over the age of 65 who had
no pain at 12-month follow-up. As a result, they
stated that kinesiophobia may have been associ-
ated with pain rather than age-related physiolog-
ical changes. In a study by Kocjan and Knapik, the
effect of determining factors such as age, gender,
health status, and psychological status on the level
of kinesiophobia in young-old adults was examined
and it was shown that psychological factors have a
greater effect on kinesiophobia than biological fac-
tors (39). In accordance with the literature, the re-
lationship between kinesiophobia and factors such
as dyspnea and pain was shown in older adults in
our study. Although the majority of the individuals
included in the study had mild COVID-19, persistent
post-COVID-19 symptoms may have played a larg-
er role in kinesiophobia than age-related factors.

Recent 2 meta-analyses reviewed studies show-
ing a negative relationship between frailty and
quality of life in older adults (40, 41). The authors



stated that there were results showing that frailty
and quality of life were associated in the studies
which were included the meta-analyses, however,
the mechanisms of this association could not be
explained. In addition, it has been reported that
poor quality of life in the frail older adults may be
associated with a history of frequent falls, reduced
functional capacity and muscle strength, and lack
of family support (40). In the results of our study,
unlike the literature, there was no difference be-
tween the quality of life in frail and non-frail par-
ticipants. One of the weaknesses of our study, but
the nature of our methodology, which prevents us
from discussing the reasons for the similar quality
of life as the failure to assess the participants’ fall,
functional capacity, strength, and family support.

Garrigues et al., assessed the quality of life of 120
older adults with COVID-19 whose symptoms per-
sisted after 100 days or more after discharge and
stated that the most common symptoms were dys-
pnea and fatigue. The authors found that despite
the persistent symptoms, the patients’ quality of
life did not deteriorate, and the majority of patients
were able to return to work and professional activ-
ities (42). In a meta-analysis on quality of life with
post-acute COVID-19 syndrome, the participants of
the included studies consisted of older adults with
a mean age of 58.75 years. The reviewed studies
also showed that the most common persistent
symptoms were fatigue and dyspnea. The authors
stated that the quality of life deteriorated mostly in
patients with a history of intensive care, and stated
that low quality of life was mostly associated with
pain, anxiety, depression and mobility. However,
they also reported that there was no certain result
due to the insufficient evidence (43). Similarly, in
our study, the most common persistent symptoms
were dyspnea and fatigue, and there was no differ-
ence in quality of life participants with persistent
symptoms compared to participants without per-
sistent symptoms. Our results may be related to
the fact that none of our participants had a history
of intensive care, very few of them had a history of
hospitalization, and the length of hospital stay was
relatively low.

There are some limitations and future recom-
mendations to this study. Considering that kine-
siophobia is mostly associated with mobility and
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physical activity, and quality of life is mostly asso-
ciated with anxiety and depression, the absence of
these assessments in our study is one of our lim-
itations. Another limitation of the present study is
that when the participants were divided into two
groups as frail and non-frail, the number of people
in the groups was not relatively close to each other.
Another important limitation is that the majority
of the individuals included in our study had mild
COVID-19 and the number of individuals with mod-
erate and severe COVID-19 was small. For all these
reasons, we think that comparing the sub-groups
with more equal numbers and evaluating mobility,
anxiety, and depression in future studies may add a
different perspective to the results. In addition, fu-
ture studies that include individuals with moderate
and severe COVID-19 will be beneficial for gener-
ating results.

In conclusion, the results of our study showed
that frailty, persistent post-COVID-19 symptoms
and persistent dyspnea among these symptoms
are factors that increase kinesiophobia in older
adults with COVID-19. The fact that the time after
COVID-19 did not make a difference shows that it
is important to evaluate the presence of persistent
COVID-19 symptoms and the kinesiophobia in both
the early and late periods of the older adults.
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EXPERIENCES OF PHYSICAL THERAPISTS WORKING
IN NEUROLOGICAL REHABILITATION DURING
COVID-19

ORIGINAL ARTICLE

ABSTRACT

Purpose: The study aimed to identify the experiences of physical therapists working in neurological
rehabilitation during the COVID-19 process.

Methods: The draft survey was created by two physical therapists working in the field of neurological
rehabilitation, and Lawshe method was used to assess its content validity. The survey included
demographic information and questions regarding clinical practice, and psychological states. The final
survey was administered via Google forms. Only physical therapists working in the field of neurology
were involved in the study.

Results: The content validity ratio of the draft survey was found to be 0.745. According to this survey,
the number of patients per week decreased significantly during the first 3 months and normalization
process (p<0.01). Usage of tele-health applications significantly increased during the pandemic/
normalization period (p<0.01). The mean score of physical therapists’ anxiety about their family's
health was 7.72+2.39 (min=0, max=10). The study showed that working conditions changed, number
of patients decreased (p<0.01), some precautions were taken, and the use of tele-health applications
increased in clinics during pandemic period (p<0.01).

Conclusion: The COVID-19 pandemic has had a significant impact on neurological rehabilitation
services according to this study. As a result, methods to provide the most appropriate treatment
without endangering patients and physiotherapists and policies to be followed in extraordinary
situations need to be developed.

Keywords: COVID-19, Experience, Neurorehabilitation, Pandemic, Physical Therapy

NOROLOJiK REHABILITASYON ALANINDA CALISAN
FiZYOTERAPISTLERIN COViD-19 SURECINDEKI
DENEYiMLERI

ARASTIRMA MAKALESI

0z
Amag: Bu calisma, nérolojik rehabilitasyon alaninda calisan fizyoterapistlerin COVID-19 siirecindeki
deneyimlerini belirlemek amaciyla yapilmistir.

Yontemler: Taslak anket norolojik rehabilitasyon alaninda calisan iki fizyoterapist tarafindan
olusturuldu ve bu olusturulan taslak anketin kapsam gecerliligini degerlendirmek icin Lawshe yontemi
kullanildi. Anket, demografik bilgi, klinik uygulama ve psikolojik durumlari talep eden sorulari iceriyordu.
Son olarak olusturulan anket Google formlar araciligiyla uygulandi. Calismaya sadece néroloji alaninda
calisan fizyoterapistler dahil edildi.

Sonug: Taslak anketin kapsam gecerlilik orani 0,745 olarak bulundu. Anket sonuclarina gore haftalik
hasta sayisi ilk 3 ayda ve normallesme siirecinde istatistiksel olarak anlaml sekilde azaldi (p<0,01).
Pandemi/normallesme déneminde tele-saglik uygulamalarinin kullanimi énemli élctide artti (p<0,01).
Ailelerinin saghg ile ilgili ortalama kaygi puani 7,72+2,39 (min=0, maks=10) idi. Calisma, pandemi
déneminde calisma kosullarinin degistigini, hasta sayisinin azaldigini, bazi 6nlemlerin alindigini ve tele-
saglik uygulamalarinin kullaniminin arttigini gésterdi.

Tartigma: Bu calismaya gére COVID-19 pandemisinin norolojik rehabilitasyon hizmetleri iizerinde
onemli bir etkisi olmustur. Sonug olarak, hastalari ve fizyoterapistleri tehlikeye atmadan en dogru
tedaviyi sunma yontemlerinin ve olagan disi durumlarda izlenecek politikalarin gelistirilmesi
gerekmektedir.

Anahtar Kelimeler: COVID-19, Deneyim, Nororehabilitasyon, Pandemi, Fizyoterapi
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INTRODUCTION

The novel coronavirus disease (COVID-19) is a con-
tagious disease that causes severe acute respira-
tory syndrome (1). The World Health Organization
(WHO) officially declared the global COVID-19 out-
break a pandemic on March 11, 2020 due to the vi-
rus’s frightening rate of spread and the severity of
its symptoms (2). Various precautions and restric-
tions have been implemented around the world to
minimize the risk of transmission of virus, which is
transmitted through close contact and droplets (3).

The COVID-19 pandemic has affected many areas.
The healthcare system is one of the fields most af-
fected by the COVID-19 pandemic. Hospital capaci-
ties and service delivery have been inadequate with
the increase in the number of infected people (4).
Therefore, the delivery of healthcare to patients
with non-emergency problems has been minimized
to reduce the overburden on healthcare institutions
and the workload of health personnel (5).

Physical therapists are among the healthcare pro-
fessionals affected by the COVID-19 pandemic.
They perform different treatment methods includ-
ing respiratory physical therapy, passive and active
mobilization, strengthening training, airway clear-
ance technique training, and positioning and exer-
cise training in the course of various severity levels
of the disease (6, 7). In addition, physical therapists
continue to work in clinics on site and/or remotely
during the pandemic. There have been changes in
both the professional and personal lives of physical
therapists with the COVID-19 pandemic.

Neurological rehabilitation is an active, dynamic
process designed to help individuals with neuro-
logical diseases acquire knowledge and skills that
will minimize their physical, physiological, and so-
cial limitations. Physical therapists evaluate and
record the patient’s current condition in terms of
body structure and function, activity, and participa-
tion and determine rehabilitation goals within the
framework of personal and environmental factors
(8). Positive effects on recovery have been obtained
with effective rehabilitation in the early stages of
neurological disease (9). Early rehabilitation is es-
pecially important because it can minimize the pa-
tient’s severity of disability (10-12).

In addition to the early initiation of neurological re-
habilitation, continuity, follow-up, and effectiveness
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are very important (10, 11, 13). Physical therapists
working in the field of neurological rehabilitation
continued to work actively during the COVID-19
pandemic. Therefore, they are among the groups
affected by the changes caused by the pandem-
ic conditions (14, 15), and also affected by the
changes in the health system during the pandemic.
Therefore, the aim of this study was to determine
the experiences of physical therapists working in
the field of neurological rehabilitation during the
COVID-19 process, and to compare their clinical
practice and psychological state in the pandemic
period with the pre-pandemic period. The hypothe-
sis of the study is that the clinical practice and psy-
chological state of physical therapists working in
the field of neurological rehabilitation are changed
during the COVID-19 compared to pre-pandemic
period.

METHODS
Design

This online cross-sectional survey study was con-
ducted at Hacettepe University, Faculty of Physi-
cal Therapy and Rehabilitation between January
and May 2021. The Non-interventional Clinical Re-
search Ethics Board was approved the study proto-
col (Approval Number = GO21/28).

The study has two stages including designing a
survey and online application of the survey to the
physical therapists working in the neurological re-
habilitation.

Participants

Responses from physical therapists who were (i)
working in neurological rehabilitation services at
least one year, (i) having worked in the pre-pan-
demic period, (iii) working during the pandemic pe-
riod and (iv) consenting to participate in the study
were included.

A post-hoc power analysis performed by using
the G*Power Version 3.1.9.6. It was found that
the sample size of 107 physical therapists has
99% statistical power with a=0.05 and 0.502 ef-
fect size according to the change in the number of
patients among the pandemic period, in the first
three months of pandemic period and during the
pandemic normalization periods.
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Outcome measures

An initial draft survey was created by two physi-
cal therapists working in the field of neurological
rehabilitation services based on literature review
and their clinical experiences. The survey had three
main domains consisting of the demographic in-
formation of physical therapists (7 questions), in-
formation about clinical practice (42 questions),
and information about the psychological state of
physical therapists (6 questions).

An expert-panel approach was used to determine
the content validity of the draft survey. Eleven
physical therapists with expertise in neurological
rehabilitation that were blind to the survey par-
ticipated as expert panel members. First, the aim
of the study was explained, and the survey was in-
troduced to them. Then, each expert was asked to
score each question individually as ‘Appropriate’,
‘Appropriate but should be corrected’ or ‘Should be
removed’. The Lawshe method was used to assess
the content validity of this draft survey (16). The
content validity ratio was calculated according to
the formula below. The content validity ratio was
taken as a minimum of 0.636 for 11 experts at the
p=0.05 significance level (17).

CVR =[NA/(N/2)] -1
CVR = Content validity ratio

NA = Number of experts who scored as ‘Appropri-
ate’

N = Total number of experts

The final survey with an invitation text including the
purpose of the study and describing the required
participant characteristics was sent electronically
to the physical therapists via the e-mail network
of the Turkish Physiotherapy Association. The in-
formed consent was provided when the physical
therapists clicked the start button of the survey.

The survey included questions including (i) demo-
graphic information, (ii) clinical practice and (iii)
psychological states of physical therapists. It took
to complete the form approximately 15 minutes.
The pre-pandemic period in the questions describes
the period ‘before 11 March 2020, the pandemic
period ‘11 March - 1 June 2020’ and the normaliza-
tion period from 1 June 2020 to the present’.

In the demographic information part, there were 5
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questions including the type and place of institu-
tion, duration of working experience and presence
of any chronic disease.

In the clinical practice part, there were 38 ques-
tions related to the status of their clinics (changes
in working conditions, number of physical thera-
pists and COVID-19 transmission situations), the
number of patients per periods, the precautions
(screening procedures, protective equipment, us-
age of institution-specific directives, usage of any
guideline), practices related to evaluation and re-
habilitation, and tele-health practices during pan-
demic period (tele-health method, duration, fre-
quency, difficulties, facilities, etc).

In the psychological state part, there were 5 ques-
tions. The level of anxiety about their own and their
families’” health, and their sleep status during the
pandemic period were questioned.

Statistical analysis

The SPSS for Windows version 22 software made
in Armonk, New York, USA (IBM Corporation) was
used for statistical analysis. The visual (histograms,
probability plots) and analytical methods (Kolm-
ogorov-Smirnov/Shapiro-Wilk's test) were used
to determine whether the assessed parameters
were normally distributed. Descriptive statistics
were calculated as a number/percent for qualita-
tive data, and mean, standard deviation, minimum
and maximum values for quantitative data. Fried-
man test was conducted to test whether there is
a significant change in the clinical practice before
pandemic period, in the first three months of pan-
demic period and normalization period. The Mc-
Namar’s test was used to compare the change in
using tele-health applications between before and
during pandemic. A p value of less than 0.05 was
considered to show a statistically significant result.

RESULTS

The content validity ratio was found to be 0.745
as sufficient, and the final survey included 48 ques-
tions after the adjustments made in line with the
expert opinions. A total of 107 physical therapists
who were working in the neurological rehabilitation
services were included in the study. A percentage
of 54.2 (n = 58) of the physical therapists have
attended from the capital city of Turkey, Ankara.
Answers were collected from 20 different provinc-
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Table 1. The Descriptive Information Related to the Physical Therapists.

N %
City
Ankara 58 54.21
istanbul 12 11.21
Others (18 Different Cities) 37 34.68
Institution
Special Education Center 29 27.10
University Hospital 22 20.56
Private Physical Therapy and Rehabilitation Center 16 14.95
Training And Research Hospital 14 13.08
Private Hospital 13 12.15
Public Hospital 10 9.35
Others 3 2.80
Presence of Chronic Disease
No Chronic Disease 87 81.31
Chronic Respiratory Diseases 7 6.54
Diabetes 3 2.80
Oncological Diseases 1 0.94
Others 9 8.41

es. A percentage of 27.1 (n = 29) of the physical
therapists were working in special education cen-
tres. Most of the physical therapists had no chronic
diseases (n = 87, 81.3%). The mean professional
experience was 8.29 + 7.79 years (min = 1, max =
30), and the mean experience in neurological re-
habilitation was 6.93 + 6.86 years (min = 1, max =
30). Table 1 represents the descriptive information
related to the physical therapists.

In the first 3 months from the start of the pandem-
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ic period, 46.73% (n = 50) of the institutions were
closed. During the normalization period, 73.83%
(n = 79) started working face-to-face. Most insti-
tutions employed new physical therapists (n = 82,
76.64%). The mean number of physical therapists
was 6.86 + 7.48 (min=1, max=50), and the mean
number of physical therapists who were infected
with COVID-19 was 1.08 + 2.07 (min=0, max=12).
A percentage of 26.17 (n=28) of the physical ther-
apists were infected with COVID-19, and 35.71%
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Table 2. Status of the Clinic

Pandemic Period N %
Completely Closed 50 46.73
Worked With Flexible Working Hours 38 35.51
Worked Face to Face 13 12.15
Worked Remotely (Online Methods) 6 5.61

Normalization Period
Completely Closed 2 1.87
Worked with Flexible Working Hours 22 20.56
Worked Face to Face 79 73.83
Worked Remotely (Online Methods) 4 3.74

Physical Therapy Team Exchange
New Physical Therapists Joined (Team Expanded) 82 76.64
Continued with the Same Team 11 10.28
Fired Physical Therapists (Team Downsized) 10 9.35
Included in the Filiation Team 9 8.41

Being COVID-19 And Potential Cause of Transmission
No Transmission 79 73.83
Family Member 10 9.35
Patient Contact 6 5.61
Not Known 10 9.35
Other 2 1.87

Table 3. The Information Related to Precautions

Screening Procedures N %
Temperature Check 90 84.11
Risk Assessment With Anamnesis 36 33.64
Covid-19 Custom App Code Control 31 28.97
Nasopharyngeal Swab Test 10 9.35
Saturation Measurement 9 8.41

Precautions During Evaluation and Rehabilitation
Surgical Mask 107 100
Gloves 76 71.03
Face Shield 55 51.40
Standard Gown 39 36.45
Overshoe Covers 17 15.89
FFP3 Mask 13 12.15
Glasses 12 11.21
Water Resistant Gown 4 3.74

Institution-Spesific COVID-19 Directive
Developed and Implemented 72 67.29
Developed but not Implemented 19 17.76
Do not Developed 16 14.95

Social Distancing Rule in the institution
Yes, It's Very Carefully Observed. 16 14.95
Yes, but It is Sometimes Overlooked. 54 50.47
Yes, but It is Often Overlooked 24 2243
No, It is not Obeyed 13 12.15

Followed Information Guide
None 26 24.30
Ministry of Health Guidelines 65 60.75
World Health Organization Guidelines 27 2523
Free Guidelines 12 11.21
World Confederation for Physical Therapy Guidelines 9 8.41

Y
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(n=10) stated their family members as the poten-
tial cause of transmission (Table 2). Considering
the number of patients in the clinics, the number
of patients per week decreased statistically sig-
nificant in the first 3 months and normalization
process compared to the pre-pandemic period (p <
0.01) (Figure 1).

The information related to precautions during the
pandemic period is given in Table 3. The most fre-
quently used screening procedure in acceptance of
the patients to the institutions was temperature
measurement (n=90, 84.11%), and mostly used
precautions taken during patient admission were
surgical mask (n=107, 100%) and gloves (n=76,
71.03%). Supply of hygiene equipment increased
in 70.10% (n=75) of the institutions. It was stated
that there was an increase in the amount of dai-
ly hand washing in 94.39% (n=101) of the phys-

Table 4. The Information Related to Tele-Health Applications
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ical therapists, the amount of weekly bathing in
57.94% (n=62), the frequency of hand washing
after coughing, rubbing the nose and sneezing in
85.98% (n=92) and the frequency of hand washing
after object contact in 91.59% (n=98). A percent-
age of 53.27 (n=57) of the physical therapists stat-
ed that they needed training to perform risk as-
sessment, and 61.68% (n=66) needed training on
infection transmission precautions. The responses
of the physical therapists regarding the changes in
patient evaluation and rehabilitation are summa-
rized in Figure 2. A percentage of 10.28 (n = 11) of
the institutions had a special physical therapy team
for COVID-19, and 32.71% (n = 35) of the partic-
ipants stated that either they or their colleagues
have applied treatment to a COVID-19 patient.

While 14.95% (n = 16) of the participants used tele-
health applications before the pandemic, 32.71%

Tele-Health Method N %
Telephone 27 77.14
Online Connection (i.e.; Skype, Zoom, Facetime) 25 71.43
Hospital System 1 2.86

Duration of Tele-Health Session
0-10 Minute 10 28.57
10-20 Minute 8 22.86
20-30 Minute 5 14.29
30 Minutes and Above 12 34.29

Frequency of Re-Check Patients
Every 1-3 Days 6 17.14
Every 3-5 Days 12 34.29
Every 5-7 Days 5 14.29
7 Days or More 12 34.29

Shared Material Types
Video 19 54.29
Audio 14 40.00
Written Material 12 34.29
Application Link 12 34.29
None 8 22.86

Challenges in Tele-Health
No Difficulties 8 22.86
Internet Connection 17 48.57
Compliance with Physical Examination 17 48.57
Technological Device Access/Use Issues 15 42.86
Communication Problems 14 40.00
Difficulty in Applicability 9 25.71
Billing Issues 1 2.86
Foreign Language Barrier 0 0
Challenges in Tele-Health
High Accessibility 26 74.29
Patient Safety 20 57.14
Expert Safety 15 42.86
Helping More Patients 11 31.43
Psychological Support 8 22.86
Using A Standardized Protocol 3 8.57
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Figure 2. Changes in patient assessment and rehabilitation compared to pre-pandemic

(n = 35) of the physical therapists started to use
tele-health applications during the pandemic/nor-
malization period (p <0.01). The information about
the physical therapists who have used tele-health
application is given in the Table 4. The mean trust
level of the physical therapists in the evaluations
made with the tele-health applications was 6.00 +
2.38 (min=1, max=10), the mean trust in the treat-
ment recommendations was 6.74 + 2.42 (min=2,
max=10), and the mean of the recommending the
use of tele-health applications in neurological re-
habilitation was 6.34 + 3.00 (min=0, max=10).

A percentage of 58.88 (n=63) of the physical thera-
pists were worried for their families, 44.86% (n=48)
were worried about being carriers, 39.25% (n=42)
were worried about getting sick and 26.17% (n=28)
were worried about social unrest. The mean anxi-
ety level of the physical therapists about their own
health was 4.36 + 2.42 (min=0, max=10), and the
mean anxiety about their family’s health was 7.72
+ 2.39 (min=0, max=10). The mean anxiety about
working during the pandemic period was 6.78 +
2.50 (min=0, max=10), and the mean amount of
experiencing sleep problems during the pandemic
period was 2.07 + 2.54 (min=0, max=10).
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DISCUSSION

Healthcare systems worldwide underwent ma-
jor changes due to the COVID-19 pandemic (18).
The healthcare system focuses on patients with
COVID-19; therefore, other areas have been neg-
atively affected, including neurological rehabilita-
tion. However, early rehabilitation in neurological
disorders is very important to minimize the severity
of disability (9). Therefore, it is important to define
the changes in these clinics and determine best
practices for taking precautions while improving
service delivery. The current study shows that there
has been a decrease in the number of patients, an
increase in hygiene measures and an increase in
the use of tele-health applications with the pan-
demic. In addition, this study shows that physical
therapists were particularly concerned about their
families’ health.

The most notable findings in this study are the
significant changes in working conditions and pa-
tient numbers. Most institutions were completely
or partially closed, especially in the first 3 months
of the pandemic. During the normalization period,
most institutions returned to face-to-face working.
In parallel with this, the number of patients in clin-
ics has decreased. These results are supported by



research (19-22). In a study examining dental hos-
pitals in China, it was reported that non-emergen-
cy patients were not treated at the beginning of
the pandemic, and 9/10th of dental services were
delivered using a web-based system (19). A study
conducted in the USA reported a 32% decrease
inpatient admissions in the first 3 months, which
later increased (20). In another study conducted in
Turkey, it was observed that the number of admis-
sions to the Physical Medicine and Rehabilitation
Polyclinic decreased at the beginning of the pan-
demic (21). A study conducted in European coun-
tries, including Italy, France, and Germany reported
that the number of patients in stroke care units
decreased considerably during the pandemic peri-
od (22). They concluded that stroke patients may
be adversely affected by this situation. Decreases
in the admission of neurological patients due to
COVID-19-related precautions have prevented in-
dividuals with chronic diseases from attaining neu-
rological rehabilitation services. This may lead to
negative consequences, such as an unmanageable
increase in the demand for neurology clinics in the
future, and continued inability to access neurolog-
ical rehabilitation services. In pandemic situations,
it is very important for both patients and physical
therapists to emerge with minimal damage. There-
fore, it is important to define the roles of physi-
cal therapists working in the field of neurology in
emergency situations like pandemics in order to
regulate the working conditions of clinics and to
plan appropriate strategies.

Many countries have permitted the reopening of
centers that require one-on-one contact, such as
dental clinics, physical therapy centers, and aes-
thetic centers, as long as they strictly adhere to
infection control guidelines (23). According to our
study, some screening procedures were followed
before patient admission, and temperature check
was reported with a percentage of 84.1 as recom-
mended. A temperature check is usually performed
with hand-held, non-contact thermometers. How-
ever, temperature assessment may not be suffi-
cient to identify COVID-19 carriers who are taking
paracetamol to reduce fever prior to treatment
or those who do not have a fever (24). In addi-
tion, most institutions developed institution-spe-
cific COVID-19 directives, and there has been an
increase in provision of hygiene equipment, which
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suggests that institutions are prioritizing the health
of both patients and their employees.

Physical therapists stated that most frequently
used equipment was surgical masks (100%) and
gloves in clinical settings, and there was an in-
crease in personal hygiene precautions including
frequency of hand washing and weekly bathing.
These results were found to be in accordance with
the published guidelines (23, 25). The majority of
physical therapists reported that they followed var-
ious informational guidelines specific to COVID-19,
which showed that physical therapists working in
neurological rehabilitation had a high awareness
of the need for hygiene. One remarkable finding
is that although they paid great attention to their
personal hygiene in practice, they reported that
they needed training on risk assessment and trans-
mission precautions, and they felt inadequate in
this regard.

Physical therapists generally complied with social
distance in the working environment, but the rate
of complete compliance was very low. The possible
reasons were (i) inability to quit habits immediately,
(ii) probability of clinics being small, (iii) the neces-
sity of close contact in performing neurological re-
habilitation, (iv) since the rehabilitation team does
not only consist of physical therapists. Similarly, in
a study conducted in England, it was reported that
the majority of the participants did not fully com-
ply with the social distance rules (26). However, it
is known that maintaining social distance reduces
the spread of the virus (27). This result highlights
the necessity of planning social distance rules in
neurological rehabilitation clinics. Therefore, it is
necessary to focus on raising awareness and im-
proving behaviour on this issue.

Telehealth has allowed health care professionals to
evaluate, diagnose, and treat patients, thereby its
usage is widespread (28). The popularity of tele-
health applications has considerably increased due
to the COVID-19 pandemic (29). Similarly, the use
of tele-health applications in neurological rehabil-
itation has increased during the pandemic period
according to our study. A review of patients with
neurological disease found a significant effect in
favour of telerehabilitation compared to face-to-
face rehabilitation (30). Intensive treatment pro-
grams were required in neurological diseases (31),
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and this may not always be possible due to time
constraints in face-to-face treatments. Therefore,
it can be concluded that the use of tele-health
applications in neurological rehabilitation would
become more widespread in the future, and clini-
cians should be more informed about this issue.
However, confidence of physical therapists in tele-
health applications were slightly above the aver-
age, which shows that trust of physical therapists
in telehealth practices in neurological rehabilita-
tion is not enough. Although accessibility, patient
and specialist safety are high, difficulties such as
compliance problems with physical examination
and internet connection problems may have led
to this result. Similarly, in a study conducted with
physical therapists working in the field of neurol-
ogy, they stated that they encountered certain
obstacles during tele-rehabilitation practices and
concluded that tele-rehabilitation practices need-
ed to be strengthened (32). In addition, technolo-
gies used in some telehealth applications including
more comprehensive sensors and devices can be
expensive and require training (30). The confidence
of physical therapists working in the neurological
rehabilitation on tele-health applications could be
increased by improving the internet infrastructure,
creating close treatment protocols with physical
examination, training on transferring tele-health
applications to the clinical practice.

In this current study, the anxiety levels of physical
therapists were also questioned. It has been found
that physical therapists working in neurology had
high concerns about their families and their own
health during the COVID-19 process. It has also
been observed that working during pandemic pe-
riod negatively affected the psychological state
of physical therapists. This is a highly anticipated
situation during the pandemic period. Various neg-
ative psychological effects including burnout syn-
drome, decreased tolerance, psychological fatigue,
anxiety, depression, and post-traumatic stress dis-
order have been reported in health professionals
during the pandemic process (33-35). Similar to
our results, it was stated that the physical thera-
pists working in Nigeria were negatively affected
during the pandemic process (36). Similarly, in a
study conducted on nurses in China, a significant
relationship was found between the fear of disease
transmission to family members and the level of
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stress (37). It is more important to prevent psy-
chological problems compared to provide treat-
ment during this process (38). Studies conducted in
health professionals provide recommendations for
the protection of mental health. Some suggestions
include resolving housing and transportation issues
to reduce the fear of spreading the disease to fam-
ily members, organizing motivating activities such
as regular praise and rewards, arranging working
hours, not keeping risky health professionals at the
forefront, organizing trainings and psychological
support conversations, and providing update train-
ings (36, 39). Implementing such recommendations
is also important for protecting the mental health
of physical therapists who are actively working.

Although this study had a sufficient number of
physical therapists, it is thought that the results
can be strengthened with the participation of more
physical therapists, including the whole country,
and studies that reveal the differences between in-
stitutions. In addition, the study may not adequate-
ly reflect the experience of physical therapists in
other parts of the world during the COVID-19 pan-
demic, as the physical therapist’s profession and
legal situations may vary from country to country.

The current study defines the status and proce-
dures followed in neurological rehabilitation ser-
vices during the COVID-19 pandemic. It was found
that working conditions changed, number of pa-
tients decreased, some precautions have been
taken, and the use of tele-health applications in-
creased throughout pandemic period. Also, it has
been found that physical therapists working during
the pandemic period have high concerns about
their families and their own health, which nega-
tively affects their psychological state. It can be
concluded that there is a need for more attention
related to clinical and/or individual precautions,
developing most accurate ways of accessing the
treatment without risking the health of the patient
and physical therapists, the creation of policies to
be followed in extraordinary situations considering
also psychological states of healthcare profession-
als, and the development of special tele-health
practices for neurological rehabilitation.
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THE RELATIONSHIP BETWEEN PES PLANUS
SEVERITY AND LOWER EXTREMITY FUNCTIONAL
PERFORMANCE IN YOUNG ADULTS

ORIGINAL ARTICLE

ABSTRACT

Purpose: To examine the relationship between pes planus severity and lower extremity functional
performance in young adults with pes planus.

Methods: Volunteers with asymptomatic flexible pes planus aged between 18-25 years were included,
and 53 (32 Females) individuals with a mean age of 20.19+1.93 years were evaluated in this study.
Navicular drop (ND) test was used to decide the presence and severity of pes planus. Balance and
jump tests were used for assessing lower extremity functional performance. Balance performance was
evaluated with the Y balance test and jump performance was evaluated with the single leg jump test
(SLJ) using the Opto Jump system (Microgate, Bolzano, Italy).

Results: On the dominant side, a negative and weak correlation was found between ND values and
balance results in anterior and posteromedial directions (p=0.014; r=-0.336, p=0.046; r=-0.276,
respectively). On the non-dominant side, a negative and weak correlation was found between ND
values and balance results in the anterior direction (p=0.040; r=-0.284). There was no correlation
between ND values and SL) heights in both extremities (p>0.05).

Conclusions: In young adults with asymptomatic flexible pes planus, insufficient dynamic balance
performance was observed as the severity of pes planus increased, but the severity of pes planus did
not affect vertical jump distance. This result suggests that interventions for pes planus severity may
also have an effect on balance performance.

Key Words: Flat Foot, Physical Performance, Postural Balance

GENG YETiSKINLERDE PES PLANUS SiDDETi iLE
ALT EKSTREMITE FONKSIYONEL PERFORMANSI
ARASINDAKI iLiSKi

ARASTIRMA MAKALESI

0z
Amac: Pes planuslu genc eriskinlerde pes planus siddeti ile alt ekstremite fonksiyonel performansi
arasindaki iliskiyi incelemektir.

Yontem: Calismaya 18-25 yas araliginda, asemptomatik esnek pes planusu olan géniilliiler dahil edildi.
Calismamiza 20,19+1,93 yas ortalamasina sahip 53 (32 Kadin) birey katildi. Pes planus varligini ve
siddetini belirlemek icin navikiiler diisme (ND) testi kullanildi. Alt ekstremite fonksiyonel performansi
icin denge ve sicrama testleri secildi. Denge performansi Y balans denge testi ile, sicrama performansi
ise OptoJump sistemi kullanilarak tek ayak sicrama testi (TAS) ile degerlendirildi.

Sonuclar: Dominant tarafta ND degerleri ile anterior ve posteriomedial yonde denge sonuclari
arasinda negatif yonlii zayif derecede bir korelasyon bulundu (sirasiyla p=0,014; r=-0,336, p=0,046;
r=-0,276). Nondominant tarafta ise ND degerleri ile anterior yonde denge sonuclari arasinda negatif
yénde zayif derecede bir iliski bulundu (p=0,040; r=-0,284). Her iki ekstremitede de ND degerleri ile TAS
yuikseklikleri arasinda anlamli bir iliskiye rastlanmadi (p>0,05).

Tartigma: Asemptomatik esnek pes planuslu genc eriskinlerde pes planus siddeti arttik¢a yetersiz
dinamik denge performansi gozlendi, ancak pes planus siddeti dikey sicrama mesafesini etkilemedi.
Bu sonug pes planus siddetine yonelik uygulamalarin denge performansi tzerinde de etkili olabilecegini
diistindiirmektedir.

Anahtar Kelimeler: Diiz Taban, Fiziksel Performans, Postural Denge
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INTRODUCTION

Pes Planus is a frequent foot deformity. This defor-
mity is defined as the loss of height of the medial
longitudinal arch (MLA) with forefoot abduction
and hindfoot valgus while transferring body weight.
(1, 2). The prevalence of pes planus in young adults
is % 11.25 (3). The most important problem ac-
companying pes planus is inordinate pronation
of the foot in standing and walking. Flattening of
the MLA, increased foot pronation, and decreased
plantar flexion muscle strength seen in pes planus
cause increased plantar pressure on the medial
side of the foot (4). This change in plantar pres-
sure affects the person’s functional performance
by changing the alignment and loading in all body
segments through the kinetic chain (5). Pes pla-
nus also causes excessive stress and compressive
shear forces in the knee joint, and internal rotation
in the hip joint due to impaired load transfer in the
foot and ankle joints during walking (5-7).

Balance is a postural adaptation skill that keeps the
center of gravity within the support surface during
function or resting state (8). Especially when pro-
viding balance on one foot, the foot, which is the
extreme segment of the lower extremity, forms the
support surface. It is thought that biomechanical
changes in the support surface may affect postural
control, therefore changes in MLA may also affect
balance performance (9). In the literature, there are
studies showing that the support surface increas-
es in individuals with pes planus, but this change
in foot posture negatively affects postural stability
and balance ability (4, 6, 10, 11).

Vertical jump height is an evaluation method used
in many sports that gives information about low-
er extremity strength, neuromuscular fatigue and
jump performance (12). A physiological process in-
cluding the neuromuscular system and biomechani-
cal conditions are effective in jumping performance
(13). When individuals with pes planus and normal
foot structure were compared during vertical jump,
significant differences were found in plantar pres-
sure and lower extremity kinematics in individuals
with pes planus (14). Neuromuscular coordination
is required during the vertical jump, involving the
foot-ankle, knee, hip joints, and trunk muscles. In
addition, it is known that the muscles around the

Dikici T.F., Demirdel E.

foot and ankle are closely related to the thrust in
the jump function. It has been shown that it af-
fects foot plantar flexor and dorsiflexor muscles
strength values and, accordingly, jump heights in
individuals with pes planus (15). In addition, in a
study conducted on gymnasts, it was found that
the activation of the gastrocnemius medialis and
soleus muscles during the vertical jump was lower
in those with pes planus compared to the normal
arch structure (13).

In many studies in the literature, the negative ef-
fects of pes planus on lower extremity physical
performance have been reported. (4, 16, 17). How-
ever, revealing the effect of pes planus severity on
performance in individuals with pes planus may
guide in determining the risk factors of inadequate
lower extremity performance in these individuals.
In addition, knowing this relationship is important
in terms of considering performance-oriented ap-
proaches in the evaluation and treatment of these
individuals. We conducted our study with the as-
sumption that lower extremity functional perfor-
mance will decline with an increase in the amount
of navicular drop (ND) in young adults with flexible
asymptomatic pes planus. The aim of this study is
to examine the relationship between pes planus se-
verity and balance and jump performance.

METHODS
Participants and Design

This study is a cross-sectional study. This research
was carried out in Alanya Alaaddin Keykubat Uni-
versity Vocational School of Health Services De-
partment of Therapy and Rehabilitation to exam-
ine the relationship between pes planus severity
and lower extremity functional performance in in-
dividuals with bilateral asymptomatic flexible pes
planus between January 2020 and April 2021.
The Clinical Research Ethics Committee of Alanya
Alaaddin Keykubat University approved this study
(10354421-2020/15-04). The study was accom-
plished in accordance with the Declaration of Hel-
sinki. All individuals participating in the research
were informed verbally and in writing about the
purpose, scope and duration of the research. An
“Informed Consent Form” was obtained from the
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individuals, indicating that they voluntarily agreed
to participate in the study.

In the present study, volunteers with asymptom-
atic flexible pes planus aged 18-25 years, a body
mass index (BMI) of 18.5-30 kg/m?, ND values of
10 mm and above for both extremities, and a pos-
itive Jack’s finger test (18) were included. Exclusion
criteria were having symptoms such as pain and
fatigue in the foot-ankle during activities of daily
living, a neurological or orthopedic disease affect-
ing the lower extremity, a history of trauma or sur-
gery in the foot-ankle, and leg length discrepancy
of more than 1 centimeter (cm), and being involved
in any amateur or professional sports.

The demographic information and physical char-
acteristics of the individuals (such as age, weight,
height, gender) were recorded. The dominant leg
was determined by questioning which leg the indi-
viduals used to kick the ball (19).

Within the scope of our study, 248 young adult in-
dividuals were evaluated for the presence of pes
planus. It was determined that the amount of ND
in 74 individuals was 10 mm or more on both feet
and they had flexible pes planus according to Jack’s

Pes planus scan was
performed (n=248)

Having bilateral pes
planus (n=74)

—-

Participating in the
study (n=53)

X
-

Figure 1. Flowchart of the study

306

finger lift test. Of these, 11 participants were ex-
cluded because they did not meet the other inclu-
sion criteria, 6 participants had complaints of pain,
and 4 participants did not want to participate in
the study. Our study was completed with a total of
53 individuals, 21 men and 32 women (Figure 1).

Navicular Drop (ND) Test

The ND value is obtained by subtracting the navic-
ular height measured by placing weight on the foot
while standing, from the navicular height mea-
sured without weighting the foot while sitting (20,
21). These obtained values give information about
the height of the MLA in the sagittal plane. If the
amount of ND is 10 mm or more, it is considered
pes planus (22). For the ND test in our study, the
volunteers were seated with their hips and knees
at 90°, and the ankle joint was placed in a subtalar
neutral position. The navicular tubercle was iden-
tified and marked by palpating approximately 2.5
cm anterior-inferior to the medial malleolus (23).
The height of the navicular tubercle relative to the
ground was measured. The same measurement
was made while standing with equal body weight
transferred to both feet. Individuals with a differ-

|

Not meeting the inclusion criteria \
(n=11)
Refusing to participate (n=4)
Having symptoms/pain (n=6)
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Figure 2. Y balance test (A- Anterior B- Posteromedial C-Posterolateral)

ence of 10 mm or more between the two measure-
ments were accepted as pes planus. The test was
repeated for both extremities.

Dynamic Balance Assessment

The Y-balance test was used to evaluate lower ex-
tremity dynamic balance performance in our study.
This test is used to determine the level of motor
control, assess the risk of injury, measure the devel-
opment of sportive performance, and evaluate dy-
namic balance performance. The Y-balance test is
a modified form of the Star Excursion Balance Test.
The validity and reliability assessments of this test
were performed by Plisky et al. (24). To perform the
test, a Y-shaped mechanism was prepared on the
ground. After fixing in the anterior direction using
a tape measure on a hard surface, tape measures
were placed at an angle of 135° in the postero-
lateral (pl) and posteromedial (pm) directions. Be-
fore the test was performed, how the test will be
performed was explained and the participants per-
formed the test at least 3 times. During the test,
the volunteers were asked to touch as far as they
could without transferring weight with their toes
on tape meters in three directions with their hands
on their waists, and the distance they reached was
recorded in centimeters (cm) (Figure 2). The test
was repeated if the subjects lost their balance,
separated their hands from their waists, could not
return to the starting point, and lifted their heel off
the ground. The average of three successful reach

distances in each direction was recorded for analy-
sis. The test was repeated in this way for both ex-
tremities. The obtained value was normalized using
lower extremity lengths. Lower extremity length
was considered as the distance between the medi-
al malleolus and the anterior superior spina iliaca.
The following formula was used to determine the
normalized reach distance. (24, 25).

Relative (normalized) reach (%) = Average reach
distance / limb length X 100

Jumping Assessment

The vertical jump test on one leg was used to eval-
uate the jumping performance of the participants
in our study. The jump heights of the participants
were evaluated using the OptoJump System and
software (Microgate, Bolzano, Italy). The validity
and reliability study of this system was accom-
plished by Glatthorn et al. (26). The single leg verti-
cal jump (SL)) test was performed for both extrem-
ities with the use of Drift protocol included within
testing procedures in the Optojump System. For
the SLJ test, the participants were asked to jump
on one leg in the starting position with their hands
on the waist and knees stretched. According to the
test protocol, the participants tried to jump as far
as they could reach, with the legs stretched without
pulling the knees up (Figure 3). Participants were
verbally motivated to reach the maximum height in
jumps. The SLJ test was repeated 5 times on both
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Figure 3. The single leg vertical jump test (A: Single leg vertical jump test starting position,
B: Single leg vertical jump moment)

extremities for each participant. The tests were re-
peated in cases of excessive slump before jumping,
involvement of the other foot in the jump, or sep-
aration of the hands from the waist. The highest
jump height achieved in the SL) test was recorded
incm (27).

Statistical Analysis

G* Power version 3.1.9.2 software (Hein-
rich-HeineUniversitdt Disseldorf, Disseldorf, Ger-
many) was used to perform statistical power anal-
ysis. It has 0.4 effect size, 5% type | error margin
and 85% statistical power conditions to evaluate
the relationship between ND values and Y balance
test values in 53 individuals with bilateral pes pla-
nus statistically (28, 29).

The “SPSS 21.0 for Windows” program was used
for statistical analysis. Descriptive statistics are

Table 1. Physical Characteristics of the Participants

expressed as mean + standard deviation for nor-
mally distributed numerical variables, and as me-
dian, minimum, maximum, percentile, and inter-
quartile values for numerical variables that did not
show normal distribution. The Shapiro-Wilks test
was used for normality evaluation. The Spearman
Correlation Analysis method was used to determine
the statistical relationship between ND values and
Y balance test and SLJ values. Any p value less
than 0.05 was accepted as statistically significant.
Correlations were interpreted as weak (0.1-0.39),
moderate (0.4-0.69), or strong (0.7-0.99) (30).

RESULTS

The physical characteristics of the individuals par-
ticipating in our study are given in Table 1. For-
ty-six of these individuals were right dominant. The
descriptive statistics of the ND values, Y balance,
and SLJ test values for both extremities of the par-

N=53 X+SD Min-Max
Age (years) 20.19£1.93 18-25
Height (m) 1.68+0.08 1.52-1.89
Weight (kg) 64.17+11.84 42-95
BMI (kg/m?) 22.48+2.48 18.56-28.68

N: Number of individuals participating in the study, BMI: Body mass index, X: Mean, SD: Standard deviation.
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Table 2. Descriptive Statistics of the Measured Values

Dikici T.F., Demirdel E.

N=53 Median Min-Max Percentile Interquartile value
ND (mm)
(Dominan) 13 11-21 12/14 2
H 0y
Anterior (%) 78.20 65.33-95.85 73.59/84.7 11.11
(Dominant)
H 0,
Posteromedial (%) 80.48 67.50-97.03 72.82/84.36 1155
(Dominant)
[v)
Posterolateral (%) 87.80 74.67-106.92 83.91/93.33 7.52
(Dominant)
SL) (cm) 8.80 2.70-15.80 6.45/10.60 420
(Dominant)
ND (mm)
(Nondominant) 13 10-21 11/15 4
H 0
Anterior (%) 79.65 67.4-97 76.32/85.47 9.16
(Nondominant)
H 0
Posteromedial (%) 78.75 68.19-95.35 74.91/83.91 9
(Nondominant)
0
Posterolateral (%) 87.91 76.84-109.09 82.77/93.37 10.59
(Nondominant)
SLJ (cm) 7.70 3.70-17.30 5.60/10.50 13.60

(Nondominant)

N: Number of individuals participating in the study, ND: Navicular drop value, SLJ: Single leg vertical jump.

ticipants in the study are shown in Table 2.

As a result of the statistical analysis, a weak nega-
tive correlation was detected between the ND value
and the anterior direction of balance values in both
extremities (dominant p=0.014; r=-0.336/ nondom-
inant p=0.040; r=-0.284). While a weak negative
correlation was detected between the ND values
and the balance values in the posteromedial direc-
tion on the dominant side (p=0.046; r=-0.276), no
statistically significant correlation was found be-
tween the ND values and the balance values in the
posterolateral direction (p>0.05). It was found that
there was no correlation between ND value and
balance assessment in both the posteromedial and
posterolateral directions on the nondominant side
(p>0.05). There was no relationship between ND

value and SLJ heights in both extremities (p>0.05)
(Table-3).

DISCUSSION

In the present study, the relationship between the
amount of ND and lower extremity functional per-
formance including balance and jump parameters
was assessed in young adults with pes planus, and
it was determined that these individuals may show
insufficient dynamic balance performance as the
severity of pes planus increases. It was concluded
that the vertical jump performance was not affect-
ed.

In our study, it was found that dynamic balance
performance decreased with increasing ND value
in individuals with flexible pes planus. There are

Table 3. Relationship Between ND Value and Balance, Jump Results

Dominant ND Nondominant ND
side r p side r p
Anterior -0.336 0.014° Anterior -0.284 0.040°
Posteromedial -0.276 0.046" Posteromedial -0.029 0.838
Posterolateral -0.014 0.918 Posterolateral -0.067 0.631
SL) -0.130 0.354 SL) -0.024 0.867

p<0.05 significant difference; p>0.05 no significant difference; Spearman Correlation test, ND: Navicular drop value, SLJ: Single leg vertical jump.
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many studies in the literature examining the ef-
fect of balance in individuals with pes planus (4,
17, 31). Kizilar and Erbahceci found that the sin-
gle leg standing time was negatively affected ac-
cording to the pes planus severity (17). Dabholkar
et al., in their study involving 60 individuals aged
18-25 years, found that the Y balance test scores
of individuals with pes planus in all three aspects
were lower than those with normal feet (31). Cote
et al,, in their study in 48 individuals, showed that
there was a difference between the dynamic bal-
ance performances of individuals with and without
pes planus (4). In our study, we think that the de-
crease in balance performance with the increase in
the amount of ND, which indicates the severity of
pes planus, may be due to reasons related to the
level of structural disorders in the foot structure
that occur in individuals with pes planus. As body
weight is shifted onto the forefoot and toes, the
intrinsic and extrinsic plantar flexors exert forces
against ground reaction force as well as non-con-
tractile structures such as the plantar fascia and
other plantar ligaments to increase stiffness for
forefoot stabilization. This counterforce may be
insufficient to maintain foot stability in individuals
with pes planus. Imbalance in load distribution that
causes this insufficient counterforce, weakness in
the muscles supporting the arch, weakness in the
plantar fascia and ligaments may cause balance
problem (17, 32).

Vertical jump height is an evaluation method used
in many sports that gives information about low-
er extremity strength, neuromuscular fatigue, and
jump performance (12). As a result of our study, it
was observed that the MLA height did not affect
the vertical jump height on one leg in individuals
with asymptomatic flexible pes planus. In the study
of Fu et al, in 20 male individuals, individuals with
pes planus during vertical jump had greater plan-
tar flexion and smaller external rotation in the an-
kle, and greater flexion, abduction movement, and
smaller external rotation movement in the knee
than those with a normal foot structure (14). Tu-
dor et al. concluded that MLA structure does not
affect vertical jump height in adolescent basketball
players (33). Hu et al., in their study in 66 universi-
ty students, concluded that the height of the MLA
did not affect the vertical jump height of the two
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feet (34). Supporting these studies, Ho et al., in
a study conducted in 26 male basketball players,
found that athletes with low MLA showed a jump-
ing performance similar to athletes with normal
arch structure (35). David et al. reported that there
was no relationship between ND value and verti-
cal jump height in their study in 105 healthy volun-
teers aged 18-35 years (36). Contarli and Cankaya
also stated that the presence of pes planus did
not affect vertical jump performance in gymnasts
(13). Considering that the neuromuscular control
and biomechanical alignment of the whole lower
extremity are effective on jump performance (13,
37), the fact that the participants in our study were
young and in the asymptomatic period of pes pla-
nus suggests that the severity of pes planus may
not have affected jump performance yet.

In the literature, there are studies reporting the re-
sults of physical performance comparisons of indi-
viduals with pes planus and healthy individuals (4,
16, 17, 38) or examining the relationship between
high MLA and performance (36, 39). However, as
far as we know, there is no study examining the
effect of the severity of pes planus on dynamic
balance performance and vertical jump height in
young adults with asymptomatic flexible pes pla-
nus. We think that the results of our study will make
a significant contribution to the literature, as it is
the first study to investigate the effects of pes pla-
nus severity on dynamic balance and vertical jump
height in young adults with asymptomatic flexible
pes planus.

Our study has several limitations. The fact that only
asymptomatic individuals with flexible pes planus
were evaluated in our study is a limitation. Anoth-
er limitation is that the gender factor is not taken
into account. We think that similar studies should
be conducted in individuals with symptomatic pes
planus and also considering the gender factor.

In conclusion, individuals with asymptomatic flexi-
ble pes planus may show insufficient balance per-
formance with the increased severity of pes planus.
We think that interventions to reduce the severity
of pes planus in young adults with asymptomatic
flexible pes planus may also improve balance per-
formance and prevent other problems that may
arise related to balance.
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EFFECTS OF PHYSICAL AND COGNITIVE FACTORS
ON REACTIVE AGILITY IN PROFESSIONAL FOOTBALL
PLAYERS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The primary aim of this study is to examine the effects of physical and cognitive factors
on reactive agility in football players; the secondary aim is to compare reactive agility parameters in
football players with low and high risk of lower extremity injury in football.

Methods: Thirty professional football players were included. All participants underwent physical and
cognitive assessments. Reactive Agility Test (RAT), tablet-based right/left discrimination, Vertical
Jump Test, T Agility Test (T-Test), Y Balance Test (YBT), 20 m sprint test and hamstring eccentric
strength were evaluated. Tuck Jump assesment (TJ) was used for injury risk analysis.

Results: In our study, there was a negative correlation between RCT movement time parameter and
Y-Balance test composite, posteromedial and posterolateral reach scores and right/left discrimination
accuracy; there was a positive correlation with the T-Test (p<0.05). In addition, there was a negative
correlation between the RAT response time parameter and the right/left discrimination test time, and a
positive moderate correlation with the T-Test result (p<0.05). In the comparisons between the athletes
with low and high risk of injury, there was no difference between the groups in the parameters of RAT
movement, reaction and decision-making time (p>0.05).

Conclusion: Reactive agility in football players is associated with physical parameters such as dynamic
balance and agility, and cognitive factors such as right/left discrimination. We suggest that sports
physiotherapists working with football players should evaluate the reactive agility performance and
consider the physical and cognitive factors associated with reactive agility during the rehabilitation.

Keywords: Athletes, Balance, Performance, Physical Fitness, Strength Sport

FiZIKSEL VE BiLiSSEL FAKTORLERIN PROFESYONEL
FUTBOL OYUNCULARINDA REAKTIF CEVIKLIK
UZERINE ETKILERI

ARASTIRMA MAKALESI

0z
Amac: Bu calismanin birincil amaci futbolcularda fiziksel ve kognitif faktérlerin reaktif ceviklik tizerine

etkisini incelemek; ikincil amaci ise futbolda alt ekstremite yaralanma riski diisiik olan ve yiiksek olan
futbolcularda reaktif ceviklik parametrelerini karsilastirmaktir.

Yontem: Calismaya 30 profesyonel futbol oyuncusu dahil edildi. Tim katilimcilara fiziksel ve kognitif
degerlendirmeler uygulandi. Reaktif ceviklik degerlendirmesinde gérsel uyaran ve fotoselli kapilar
iceren Reaktif Ceviklik Testi (RCT) kullanildi. Tablet temelli sag/sol diskriminasyonu, Dikey Sigrama
Testi, T Ceviklik Testi (T-Test), Y Denge Testi (Y-Denge), 20 m Sprint Testi ve Hamstring Eksentrik
Kuvveti degerlendirildi. Yaralanma risk analizi icin ise Tuck Jump Testi kullanildi.

Sonuglar: Calismamizda RCT hareket siiresi parametresi ile Y-Denge testi komposit, posteromedial ve
posterolateral uzanma skoru ve sag/sol diskriminasyonu dogruluk orani arasinda negatif yonde; T-Test
ile pozitif yonde bir iliski vardi (p<0,05). Ayrica, RCT tepki siiresi parametresi ile sag/sol diskriminasyonu
test stiresi arasinda negatif yonde, T-Test sonucu ile pozitif yonde orta diizeyde iliski gozlendi (p<0,05).
Yaralanma riski diisiik olan ve yiiksek olan sporcular arasinda yapilan karsilastirmalarda gruplar
arasinda RCT hareket, tepki ve karar verme siiresi parametrelerinde fark yoktu (p>0,05).

Tartisma: Futbolcularda reaktif cevikligin dinamik denge ve ceviklik gibi fiziksel parametrelerle ve sag/
sol diskriminasyonu gibi kognitif faktérlerle iliskili oldugu gézlenmistir. Bu nedenle 6zellikle futbolcular
ile calisan spor fizyoterapistlerinin reaktif ceviklik performansini degerlendirmesi ve rehabilitasyon
asamasinda reaktif ceviklik ile iliskili fiziksel ve kognitif faktorleri goz 6niine almalarini énermekteyiz.

Anahtar kelimeler Sporcular, Denge, Performans, Fiziksel Uygunluk, Kuvvet Sporu
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INTRODUCTION

Football is accepted as the most popular sport
worldwide. Therefore the studies on the importance
of athlete health in football players, maintaining
health and increasing performance in sports are
increasing (1). Physical fitness, which is defined as
the ability to perform professional, recreational,
and daily activities correctly and successfully with-
out fatigue, plays an important role in increasing
the performance of athletes and determining the
risk of injury (2). Many prominent physical fitness
parameters for football players have been deter-
mined in the literature (3). These parameters can
be summarized as especially balance, strength,
flexibility and agility (4). Reactive agility, one of
the physical fitness parameters, is defined as a
sudden change in speed or direction that occurs
in response to an unplanned stimulus containing a
reactive component (5-7). Studies have shown that
reactive agility exercises increase on-field perfor-
mance in football players (8). As a common view, it
is recommended to evaluate and develop reactive
agility especially in athletes who are interested in
football where there are many stimuli.

The importance of deficit in reactive agility or de-
crease in reactive agility performance as a risk
factor for sports injuries is not yet known, but ap-
plications on agility in physiotherapy and rehabili-
tation, prevention of injuries, return to sports after
injury, and sports-specific exercise programs are
quite common (9). Therefore, knowing the effective
factors in reactive agility practices, which are es-
timated to be associated with many physical and
cognitive factors, may be the focus of the rehabil-
itation program.

Research on injury mechanisms and injury preven-
tion has increased in recent years (10-12). How-
ever, there is no study in the literature that states
whether reactive agility parameters can be used to
determine the risk of injury (13, 14). In the liter-
ature, specific reactive agility test protocols have
been determined for different sports branches and
it is stated that the visual reactive component for
football is more suitable for the nature of the sport
(15).

Knowing the factors associated with reactive agil-
ity will provide basic information for training pro-
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grams to be applied to increase reactive agility
performance and for further studies in this field.
Therefore, the primary aim of this study is to ex-
amine the effects of physical and cognitive factors
on reactive agility in football players. Additionally,
the secondary aim is to compare reactive agility
parameters in football players with low and high
risk of lower extremity injury in football.

METHODS
Participants

The GPower (version 3.1.9.3) program was used in
the sample analysis before the study. In the analy-
sis, it was determined that at least 29 analyzable
athletes should be included in the study in order to
show the relationship between the movement time,
one of the reactive agility parameters, and the
reaction time of the right/left discrimination test
with 80% power. A total of thirty asymptomatic
football players from Sebat Genclikspor, Erdogdus-
por, and Ucarsuspor football clubs were included in
the study. Volunteer football players between the
ages of 18-36, licensed for at least 5 years, con-
tinuing active sports life and training in the last 6
months were included in our study. Football players
who had a history of visual, mental, or systemat-
ic disease, had acute or chronic pain in the last 6
months, goalkeepers, and did not volunteer to par-
ticipate in the study were excluded. This study was
designed as a cross-sectional study design and car-
ried out between October 2019 and August 2021.
Ethical approval was obtained from the Hacette-
pe University, the Non-Interventional Clinical Re-
search Ethics Committee (Approval Date: 22 Octo-
ber 2019 and Approval Number: 2019/25-20) and
all volunteers were informed about the study and
signed a consent form.

Procedures

This study consisted, of two visits made to each
sports club at different times. In the first visit, the
athletes were informed about the research, and
they were asked to maintain regular sleep patterns
before the next visit. Also, demographic informa-
tion (age, height, weight, sports age, weekly train-
ing time) of the participants were recorded. At the
second visit, all participants performed the physical



fitness tests [Reactive agility test (RAT), Left/Right
Discrimination Test, Vertical Jump Test (V)T), Y Bal-
ance Test (YBT), 20m Sprint Test, Hamstring Ec-
centric Test, Tuck Jump Assessment (T))] after the
standard warm-up procedure (5-minute jogging
and standard dynamic lower extremity exercises).

Reactive agility was measured with the Reactive
Agility Test system, which was created using a vi-
sual stimulus (16). Microgate Witty Photocell (Mi-
crogate, Bolzano, Italy) system with photocell and
stimulating monitor was used for measurements.
For measurement, 3 different balls were placed at
a distance of 150 cm from the photocell door at
45° angles. From left to right, the balls were given
the codes ‘A, ‘B’, and ‘C’. In addition, the measure-
ment was recorded using a camera (iPhone 7; Ap-
ple Incorporated, CA, USA; 12 megapixels [f/1.8])
mounted on a tripod positioned to view the test
area. During the test, the athletes were given stan-
dard commands; first, the athlete was asked to look
at the monitor placed in front of him while in an
upright position. When the players saw the first
warning on the monitor, they were asked to switch
to the ‘Ready!” position. When the countdown from
three was finished on the monitor, one of the
names of the balls ‘A, ‘B’, or ‘C’ flashed randomly.
The football player started running towards the ball
indicated by the lit letter. The football player, who
came out of the photocell door, was asked to touch
the ball with his foot and go back again and pass
through the door.

Tablet-based right/left discrimination test was
used to evaluate right/left discrimination (17). In
this evaluation, the Noi Recognize App (Neuro-
Orthopedic Institute, Australasia) used on the mo-
bile device was used. Before starting the test, the
test was explained to the participants. It was tried
once for practice.

Jumping performance was evaluated using the VJT.
Athletes were asked to jump as far as they could
where they were. The test was repeated 3 times.
The test was repeated separately on the right, left,
and bilateral lower extremities, and the average re-
sult of each test was recorded (18). The test was
recorded with a camera (iPhone 7; Apple Incor-
porated, CA, USA; 12-megapixel [f/1.8]) placed so
that the athletes could see their contact with the

Siyah M., Sanli T, Turgut E.

ground. The recorded video was watched with the
Kinovea (version: 0.8.15) program. With the slowed
display, the time between the athlete’s last contact
with the ground before jumping and the first con-
tact with the ground at the time of fall was de-
termined. The jump height was determined by the
formula: Jump height=9.81 x (flight time) 2

Change of direction speed was evaluated with the
T-test, which is a standard field test (19). For evalu-
ation, 4 T-shaped cones were lined up on the track.
The athlete was asked to touch the cones with the
‘Start’ command and return to the starting point.
The total time was recorded with a stopwatch. The
average result after 3 repetitions was accepted as
the agility score of the athlete.

Dynamic balance was evaluated with the YBT (20).
For the evaluation, the test setup was prepared by
using a standard “Y” shaped tape measure with
120° angle between them. The athlete was asked
to stand on one foot at the midpoint and maintain
his balance with the other foot in the anterior, pos-
teromedial and posterolateral directions. Atlethes
were asked to reach as far as they could reach.
The test was performed bilaterally. The reaching
distances of the athletes were measured by do-
ing 3 repetitions for each direction. The average
of the 3 measurements obtained was divided by
the leg length and multiplied by 100 to obtain the
participant’s normalized score. While determining
the composite score, the amount of reach towards
the anterior, posteromedial, and posterolateral di-
rections on the side being evaluated was added,
divided by 3 times the leg length, and multiplied
by 100, and the participant’s normalized composite
score was recorded.

The 20 m Sprint Test was used to measure the
sprint performance of the athletes (21). Marks were
placed at the start (0 m) and finish (20 m) points for
the measurement. The athlete was asked to run the
entire distance in the shortest time, starting from
1 m behind the starting line. The athlete started
running with the ‘Start’ command. The running
time was recorded via the stopwatch. In the sprint
performance with three repetitions, 2-minute rest
intervals were given between runs. The best results
in performances were included in the analysis.

Eccentric hamstring muscle strength was evalu-
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ated using the Hamstring Eccentric Strength Test
(Nordic Hamstring Test) (22). In this test, the ath-
lete was placed in the “Nordic Hamstring Exercise”
standing position on the knees to the starting po-
sition. The athlete was asked to cross his hands in
front of his chest and to move forward in a con-
trolled manner without disturbing the body align-
ment as far as he could maintain this position.
Meanwhile, the recording was taken with a camera
placed perpendicular to the participant. The de-
gree to which the athlete lost control and exceeded
10°/s speed was determined on the videotape and
the angle between him and the starting position
was taken. After 3 repetitions, the best score was
recorded as the athlete’s score.

Injury risk analysis was performed using the Tuck
Jump Lower Extremity Injury Risk Analysis (23). For
risk analysis, the athlete was asked to jump with-
in an area marked on the floor, 41 cm long and
35 cm wide, for 10 seconds by pulling his knees as
far as possible to his stomach. Before starting the
assessment, the athletes were explained the test
verbally and were told to jump for 10 seconds with
only their knees drawn to their stomachs. The test
was repeated 1 time. Jump performance was re-
corded with anterior and lateral view cameras (iP-
hone 7; Apple Incorporated, CA, USA; 12-megapixel
[f/1.8]). Records of knee, foot, hip, and jump biome-
chanics were checked and injury risk analysis was
performed according to these parameters.

Statistical Analyses

The data of all analyzed variables were evaluated
with the Shapiro-Wilk Test and it was determined
that all variables showed normal distribution
(p>0.05). Pearson correlation analysis was used in

Table 1. Demographic Characteristics

statistical analysis. The correlation coefficient (r)
between the variables was evaluated. Regression
analysis was performed to examine the effect of
independent variables on reactive agility. Student-t
Test was used in independent groups in order to
compare reactive agility parameters between
groups of football players with low and high risk of
injury. Demographic information and descriptive in-
formation about performance tests were present-
ed as mean (X) and standard deviation (SD). SPSS
24.0 (IBM, USA) program was used for statistical
analysis of the data. The statistical significance
level was accepted as p<0.05 for all analyses (24).

RESULTS

This study was conducted with 30 football players
between the ages of 18-28 (mean age 20.13 + 0.5).
The sports age of these football players was be-
tween 5 and 15 years (mean sports age 8.2+ 2.32)
(Table 1).

According to the results of the correlation analysis,
a moderate correlation found between the duration
of movement, and the posteromedial reach score
obtained from the dominant and non-dominant side
in the YBT composite score (p<0.05; respectively
=-0.533, r=-0.591). Additionally, a moderate neg-
ative correlation was found between the duration
of movement, and the accuracy rate recorded in
the right/left discrimination test (p<0.05, r=-0.411)
(Table 2). According to the results of the regression
analysis performed for further analysis, the YBT
dominant and non-dominant side composite score
obtained by the evaluation of the dynamic balance
explains 28% to 34% of the RAT movement time.

On the other hand, a correlation was found be-
tween the movement time and the posterolateral

)((n;350[; Minimum - Maximum
Age (years) 20.13 + 0.5 18-28
Height (cm) 177.4 +0.7 169-187
Weight (kg) 69.63 + 1.29 52-88
BMI (kg/m?) 221 +£1.92 17.2-26.6
Sports Age (years) 8.2 +232 5-15
Weekly Training Time (min) 503 + 60 450-600

X: Mean, SD: Standart Deviation, BMI: Body Mass Index, cm: centimeter, kg: kilogram, m? meter square, min: minute.
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Table 2. The Relationship between Reactive Agility Parameters and Physical and Cognitive Factors

Movement Time

Reaction Time Decision Making

Time

X +SD r P value r P value r P value
Right/Left Discrimination
Teot, DOM Time 1.71 +0.44 0094 061 -0.061 0.74 0274 014
Right/Left Discrimination
Test, DOM Aceuracy Rate 70 + 15.53 0206 027 0.106 0.57 0126 050
Right/Left Discrimination .
Teot. Non-DOM Time 1.78 + 0.54 0332 007 20492  0.006 0037 084
Right/Left discrimination *
Test, Non-DOM Accuracy Rate 68331984 -0411 002 -0.152 0.42 0080 067
VJT, DOM Score 6.61 + 027 0136 047 -0.058 0.75 -0.11 0.56
VJT, Non-DOM Score 6.77 + 0.28 0123 051 0.031 0.87 0039 083
VJT, Bilateral Score 1193+ 040  0.066 0.72 -0.155 0.41 0046 081
T-Test 9.70 + 0.11 0425  0.01* 0.415 0.02* -0.01 0.95
YBT, Anterior, DOM Score 8203+142  -0046  0.80 -0.082 0.66 0.137 0.47
YBT, Posteromedial, DOM 10398 + 162  -0442  0.01*  -0.063 0.74 -0.03 0.87
Score
‘S’E:;e"”tem'atera" DOM 9307 +196  -0.677 <0.001* -0.201 0.28 0298 011
YBT, DOM Composite Score 9312 + 1.32 -0.533 0.002* -0.155 0.41 -0.111 0.55
YBT, Anterior, Non-DOM 81.52 + 1.61 0183 033 -0.157 0.40 0.067 0.72
Score
YBT, Posteromedial, Non- 10367 +1.74  -0506  0.004* 02 0.28 0099 060
DOM Score
YBT, Posterolateral, Non- 92.18 + 1.97 07 <0.001* -02 028  -0334 007
DOM Score
YBT, Non-DOM Composite 9246 +1.44  -0591 0.001*  -0231 022 0167 037
Score
Sprint 20 m 3.31 + 0.04 0.24 0.20 0319 0.08 0065 073
Hamstring Eccentric Strength 22 +£1 0.083 0.66 -0.182 0.33 0.264 0.15

X: Mean, SD: Standart Deviation, p: statistical significance level, *p <0.05, sec: second, cm: centimeter. r: Pearson Corelation Coefficient VJT: Vertical Jump
Test, T-Test: T Agility Test, YBT: Y Balance Test, DOM: Dominant side, Non-DOM: Nondominant side.

reach score of the YBT for both dominant and non-
dominant sides respectively (p<0.01, r=-0.677, r=-
0.700). In addition, there was a moderate correla-
tion between the movement time and the T-Test
score (p<0.05, r=0.425). There was a moderately
positive correlation between response time and
T-Test (p<0.05, r=0.415). In addition, a moderate-
ly significant correlation was found between the
reaction time and the test time recorded with the
right/left discrimination test (p<0.0, r=-0.492). Ac-
cording to the results of the regression analysis,
the non-dominant side time score obtained by the
right/left discrimination evaluation explains 24%
of the RAT response time. There was no correla-

tion between the decision-making time, another
sub-parameter of RAT, and the physical and cogni-
tive factors (p>0.05) (Table 2).

T) risk analysis revealed n = 13 players with a high
risk of injury (TJ score = 6) and n = 17 players with
a low risk of injury (T) score <6). According to the
Student’s t-test results, there was no difference be-
tween the groups with low and high risk of injury in
all RAT parameters (p>0.05) (Table 3).

DISCUSSION

According to the results of the study, it was found
that reactive agility parameters were related to
both physical and cognitive factors. On the other
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Table 3. Comparison of Reactive Agility Parameters between Groups

High Injury Risk (n=13)

Low Injury Risk (n=17)

X% SD X% SD P value
RAT - Movement Time (sec) 24 +0.16 23+017 0.06
RAT - Reaction Time (sec) 0.28 + 0.07 0.26 + 0.05 0.45
RAT - Decision Time (sec) 0.56 + 0.13 0.54 +0.16 0.70

X: Mean, SD: Standart Deviation, p: statistical significance level, sec: second, RAT: Reactive Agility Test

hand, the results of this study showed that there
was no difference in any of the reactive agility pa-
rameters between the athletes at low and high risk
of injury.

According to the study in which dynamic balance
is associated with RAT movement time, football
players with high dynamic balance performance
show reactive agility performance, while better
controlling body oscillations and dynamic balance
components during direction change, allowing the
athlete to achieve more stable ground contact (25).
In addition, Dolan et al. (26) investigated the re-
lationship between the balance test performed by
the Balance Error Score System on 14 female foot-
ball players and reactive agility. In this study, it has
been shown that the move made towards the right
side of the athlete is related to the balance on the
left foot, and the move made towards the left side
is related to the balance on the right foot, accord-
ing to the stimulus while performing the task in re-
active agility assessments. These results also show
that there is a relationship between peripheral joint
stability and the ability to change direction abrupt-
ly. Considering this relationship, dynamic balance
exercises can be use to improve reactive agility.
For this, agility skills exercises that include stability
and change of direction can be included in training
programs.

In cases of chronic pain and injury, the body parts
lose the ability (speed and accuracy) to identify
left or right images and this skill is also relevant
to sports because it concerns complex motor lat-
erity profiles and spatial orientation of the body
for athletes beyond right/left preference (27). Our
study is the first to compare left/right discrimina-
tion with reactive agility parameters. In our study,
right/left discrimination was found to be associat-
ed with movement time and reaction time, which
are sub-parameters of RAT. Although the right/
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left discrimination test also evaluated the deci-
sion-making time, no relationship was found with
the RAT decision-making time. This result showed
that even if they measure similar parameters in
football players, computer-based decision-making
tests can produce different results from evaluation
tests suitable for sports on the field. Wilkerson et
al. (28) reported that there was a difference be-
tween the tasks performed to the right and left in
the reactive agility performance of the athletes in
his study on 35 elite athletes who had concussions.
Our results are in agreement with this study. How-
ever, it should be considered that there is no dif-
ference in reactive agility sub-parameters between
players with low and high injury risk. Although it is
known that reactive agility has an important place
in football, it may be recommended to add right/
left discrimination skills, which are not included in
rehabilitation after injuries and routine sportive
evaluations, to the tests. In addition, for the pur-
pose of increasing reactive agility performance
based on the relationship between reactive agility
and right/left discrimination, training and practic-
es to improve right/left discrimination skills can be
given importance in training programs.

A moderate correlation was observed in terms of
RAT movement time and reaction time parame-
ters, but this relationship was not between decision
making time and T-test. This shows that reactive
agility assessments can also produce similar re-
sults with tests that evaluate agility performance
due to changes in the direction of agility. Howev-
er, there are also studies in the literature stating
that agility tests involving changing direction on
agility are not associated with reactive agility (29,
30). The most important reason for this situation is
that RAT protocols can be very different from each
other. If the RAT protocols selected for evaluation
and the agility test, which includes a to change di-
rection on agility, do not contain similar movement



patterns, a statistically significant relationship may
not be found between the two tests. This result
shows the importance of choosing a sport-specific
test design, especially in RATs.

There was no relationship between reactive agility
and 20 m sprint performance. The reason for this
situation is that the fast running within the RAT
takes place in a short distance; it includes acceler-
ation, deceleration, and change direction in agility.
On the other hand, 20 m sprint running involves
linear acceleration. It has been observed that stud-
ies on this subject offer conflicting results (29-31).
Based on our results, it can be suggested that RATs
in football should be evaluated independently of
speed and handled separately in programs.

Vertical jumping ability, which is one of the most
basic sportive skills in football, no correlation was
shown between reactive agility parameters. These
results are in agreement with the results of many
studies in the literature (32-34).

It is known that hamstring eccentric muscle
strength is effective in the performance of athletes.
(35-37). The hamstring eccentric strength test was
preferred because it allows an objective evalua-
tion of the athlete without tiring the field without
a device (16). According to the results, hamstring
eccentric strength was not related with RAT sub-
parameters. This result may be due to the indirect
hamstring eccentric strength evaluation with field
test and bilateral function evaluation.

In this study, no relationship was found between
reactive agility parameters and lower extrem-
ity injury risk in football players. However, it has
been suggested that rugby players with good de-
cision-making skills can avoid situations that may
cause potential injury relatively more easily, thus
the risk of injury will be less. There is also evidence
that agility training can prevent injuries (13,14).

There are some limitations of this study. All mea-
surements made in this study were made on dif-
ferent pitches of different football teams. These
different teams could not be visited in the same
weather conditions, at the same times, and in the
same environmental conditions. Another limitation
of our study can be shown as testing cognitive fac-
tors in a limited framework. In addition, the inju-

Siyah M., Sanli T, Turgut E.

ry risk analysis applied was evaluated with the T)
injury assessment. This analysis grouped football
players for anterior cruciate ligament injuries and
non-contact injuries. It did not have a classification
feature for contact injury or overuse injury.

In conclusion, it was determined that reactive agil-
ity parameters in football players were related to
both physical and cognitive factors. This study
showed that reactive agility parameters are associ-
ated with right/left discrimination, agility including
change direction in agility, and dynamic balance.
On the other hand, the results of this study showed
that there was no difference in any of the reactive
agility parameters between the athletes with low
and high injury risk.

According to these results, right/left separation
skills should be evaluated by physiotherapists,
especially after injuries. In cases where there are
limitations for the development of reactive agili-
ty, dynamic balance training can be added to the
program and an improvement in reactive agility
performance can be achieved. Sports physiothera-
pists should consider reactive agility performance
during injury prevention, performance evaluations,
rehabilitation programs, and return to sports; and
it is important for athletes to consider the physical
and cognitive factors related to reactive agility in
improving their performance.
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OPINIONS OF TURKISH SOCIETY ON
PHYSIOTHERAPIST CONSULTANCY FOR MATTRESS
SELECTION: A QUALITATIVE FOCUS GROUP STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Numerous mattress manufacturers market their products as "orthopedic" with therapeutic
capabilities, claiming that the right mattress can improve an individual's sleep and quality of life. In
this qualitative focus group study, we aimed to investigate how customers see the mattress brand
that provides physiotherapist support services and their experiences with mattress companies with
different characteristics.

Methods: Fifty participants were selected from women between the ages of 20 and 60 who were
married or in preparation for marriage, and who had purchased a mattress or were in the research
phase. The group discussion rules were determined and shared separately in all five groups. The data
were thematically analyzed using the framework analysis approach.

Results: Customers' perceptions about mattress brands and their thoughts on physiotherapist
consultancy are understood by questions such as "what do you think about mattress brands?" and
"what does physiotherapist consultancy for mattress selection mean to you?" These two themes will
be presented and discussed.

Conclusion: The physiotherapist consultancy was a service to satisfy consumer needs in terms of
trust. An innovative service has been offered that can persuade the consumer to switch to the new
and unknown New Brand. However, it is also possible that advertisements with health content, as
previously experienced with other brands, have a negative effect on brand perception. For this reason,
it may be more beneficial for the brand if physiotherapists who will work in the field act as life coaches
rather than health professionals.

Keywords: Counseling, Focus Groups, Mattress, Physiotherapist, Qualitative Research

YATAK SECIMINDE FiZYOTERAPIST DANISMANLIGINA
ILISKIN TURK TOPLUMUNUN GORUSLERI: NITEL
ODAK GRUP CALISMASI

ARASTIRMA MAKALESI

0oz

Amag: Cok sayida yatak iireticisi, dogru yatagin kisinin uykusunu ve yasam kalitesini iyilestirebilecegini
soyleyerek drtinlerini tedavi edici ozelliklere sahip "ortopedik yataklar' olarak pazarlamaktadir. Bu
nitel odak grup calismasinda, miisterilerin fizyoterapist destek hizmeti veren yatak markasini nasil
gordiiklerini ve muisterilerin farkl ézelliklerdeki yatak firmalar hakkindaki deneyimlerini arastirmayi
amacladik.

Yontem: 20-60 yaslar arasinda evli veya evlilige hazirlanan, yatak satin almis veya arastirma
asamasinda olan kadinlardan 50 katilimcr secilmistir. Grup tartisma kurallari belirlenmis ve bes
grupta da ayri ayr paylasilmustir. Veriler, “Cerceve Analizi” yaklagimi kullanilarak tematik olarak analiz
edilmistir.

Sonuglar: Tiketicilerin yatak markalarina yonelik marka algilarinin ve fizyoterapist danismanligina
yonelik dustincelerinin "yatak markalari hakkinda ne distintiyorsunuz?" ve "yatak seciminde fizyoterapist
danismanhigi sizin icin ne ifade ediyor?" gibi sorularla anlasildigini gérdik. Bu iki tema katilimcilara
sunulacak ve tartisilacaktir.

Tartigma: Fizyoterapist danismanlik hizmetinin tiiketicinin belirttigi giiven ihtiyacina yénelik bir hizmet
oldugu goriilmustir. Projede, tiiketiciyi yeni ve bilinmeyen yeni markaya yonelmeye ikna edebilecek
yenilik¢i bir hizmet sunulmustur. Ancak daha once baska markalarda da yasanmis olan saglik
icerikli reklamlarin markaya olumsuz bir hava vermesi de miimkiindiir. Bu nedenle sahada calisacak
fizyoterapistlerin saglik profesyoneli kimliginden ziyade yasam kocu gibi hareket etmeleri marka icin
daha faydali olabilir.

Anahtar Kelimeler: Danismanlik, Odak Gruplar, Yatak, Fizyoterapist, Nitel Arastirma
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INTRODUCTION

Sleep quality plays a crucial role throughout life.
Good sleep can aid in the maintenance of a bal-
anced circadian cycle, lowering fatigue and enhanc-
ing physical recovery (1). Poor sleep quality can be
attributed to a variety of environmental conditions,
including temperature, light, noise, and the com-
fort of the mattress. It has been claimed that 7%
of sleep difficulties are attributable to uncomfort-
able mattresses that put stress on the spine during
sleep (2). Previous research has suggested that the
type of mattress can alter sleep quality (3, 4). In
another study, participants who slept on air mat-
tresses had a higher body temperature than those
who slept on futons (5). In addition, Tonetti et al.
discovered that expanded polyurethane-viscoelas-
tic mattresses are superior to regular spring mat-
tresses in terms of sleep onset latency and sleep
efficiency (6).

To better comprehend the comfort of the human-
mattress interface, it is essential to recognize the
impact of various mattress materials on com-
fort. It has been proposed that a mattress made
of phase-change materials (PCMs) could enhance
thermoregulatory performance. Compared to ordi-
nary mattresses, PCM mattresses can boost skin
temperature by 0.3-1.0°C and linen temperature by
0.2-1.6°C (7). Due to its intrinsic qualities, a mat-
tress incorporating PCM may provide enhanced
comfort and heat transfer at the human-mat-
tress interface. It has been stated that the use of
a breathable mattress with a high bounce feature
can effectively prevent heat loss in the mattress
and encourage restful sleep (8). There are further
methods for enhancing the comfort of mattresses,
including thermal blankets, water circulation sys-
tems, and thermoelectrically conditioned mattress-
es (9-11).

The importance of mattresses for sleep quality
has been recognized in several studies, but there
is no consensus on the ideal mattress design for
relieving or preventing cervical or lumbar pain (12).
The hardness of the mattress appears to be the
most crucial factor, as it has been demonstrated
in some studies that medium-firm mattresses can
greatly alleviate back discomfort (13). Numerous
mattress manufacturers market their products as
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“orthopedic” with therapeutic capabilities, claiming
that the right mattress can improve an individual’s
sleep and quality of life. Such statements, however,
are not supported by solid evidence. Therefore, it
is beneficial to provide physiotherapist advice on
mattress brands in order to determine which mat-
tresses successfully alleviate or prevent back dis-
comfort. Thus, healthcare providers will be able to
recommend the appropriate mattress type to cus-
tomers, thereby reducing or preventing back pain
symptoms and improving their quality of life. In ad-
dition, the poor quality of numerous quantitative
studies in the literature evaluating the best mat-
tress for preventing back pain and enhancing sleep
and quality of life suggests that qualitative studies
are required on this topic (14).

There is no universally accepted or systematical-
ly evaluated model or guideline to help customers
make consistent, transparent, customer-centered,
and evidence-based decisions about choosing
the right mattress. Consequently, there is a need
to develop a more robust and open framework to
assess the potential for establishing mattresses
that customers will be comfortable with. For these
reasons, we conducted a qualitative focus group
study aiming to (i) examine customers’ opinions
about existing mattress companies and (ii) explore
what a physiotherapist consulting service means to
them. In previous studies, there has been no study
investigating the opinions and recommendations
of physiotherapists, including for the selection of
medical mattresses to protect health. This study is
the first to investigate the potential effect of ad-
vice provided by physiotherapists on the customer
population of corporate furniture companies.

METHODS
Ethical approval

The study was reviewed by the Cankiri Kara-
tekin University Research Ethics Committee on
28.06.2022 and approval was granted (28/06/22-
26). Since the focus of the study and the main
title of the ethical approval did not fully overlap,
ethical approval was obtained for the main title of
the subject on 10.10.2022 to investigate the eth-
ical relevance of the main hypothesis of the study



(10/10/22-28). It has been confirmed retrospec-
tively that it is ethically appropriate to report rou-
tine focus group meetings in scientific manuscripts.
The study was conducted according to the Decla-
ration of Helsinki. Written informed consent was
obtained from all participants prior to participation
and they were all assured that they could withdraw
their consent at any time without consequences.

Procedure

Qualitative research is ideal for dispelling custom-
ers’ mattress-related misunderstandings, because
it provides direct access to people’s thoughts, al-
lowing them to openly voice their opinions on the
topic. Focus groups promote group conversation
through the use of open-ended questions and pro-
vide a large amount of data about how individuals
make sense of the social world. Focus groups en-
able the production, maintenance, and sharing of
knowledge that is socially shared through dynamic
group conversations.

In August-September 2022, five focus groups were
organized across Istanbul, Turkiye. In the research,
the importance of the mattress in the lives of us-
ers, motivations for mattress selection, brand per-
ceptions, and shopping experiences were exam-
ined. Fifty participants were selected from women
between the ages of 20 and 60 who were married
or in preparation for marriage, and had purchased
a mattress, or were in the research phase. Those
with a monthly income of the participants equal
to or less than three minimum wages were ac-
cepted as “lower-middle-income customers,” and
those with a monthly income of more than three
minimum wages were accepted as “upper-mid-

Table 1. Characteristics of the Focus Group Participants
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dle-income customers.” The group discussion rules
were determined and shared separately in all five
groups. It was emphasized that the discussions in
the group should be kept confidential, and the par-
ticipants were asked to respect the experiences
and opinions of others. The goal of these steps was
to create an atmosphere where people felt safe
talking about potentially sensitive topics and could
freely express their opinions without fear of being
castigated or uncomfortable. Research questions
continued until the answers of the participants in
each group were similar and consistent. The study
was carried out at a market research center in Sis-
li, Istanbul. Data collection from focus groups was
carried out by expert marketers collaborating with
Brand New.

Sampling

We utilized purposeful sampling to include a range
of experiences, vocations, and perspectives. Sam-
pling and data collection were conducted simulta-
neously. In qualitative research, sample sizes are
typically determined by the concept of data sat-
uration (15). Guest et al. discovered that 80% of
analytic themes were uncovered in two to three
focus groups and 90% in three to six groups. This
indicates that a sample size of between three and
six groups was sufficient to identify the majority of
themes (16). The average size of a focus group is
between six and ten individuals. In order to achieve
a total sample size of 50, ten volunteers were re-
cruited for each of the five groups. The character-
istics of the focus group participants were defined
(Table 1).

Group Name Sex Age Social Status Marital Status
(Frc‘)=c1u(s))Group ! Female 40-60 High income, high education level Mixed
Fric]u(s))Group 2 Female 25-45 High income, high education level Married
(F::;JS)GrOUP 3 Female 25-45 Low income, low education level Married
F::C_IIJS)GI‘OUp 4 Female 20-35 High income, high education level Engaged

Focus Group 5 Female 20-35 Low income, low education level Engaged

(n=10)

n: sample size
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Focus Group Analysis

The data were thematically analyzed using the
framework analysis approach. The framework was
reviewed by the study team to ensure that the re-
sulting codes or labels were grounded in and sup-
ported by the data. The research team consisted
of physiotherapists and professional qualitative
researchers. Professional qualitative researchers
interpreting the qualitative data analyses then
met with the physiotherapists. At this meeting, the
results and the pervasive impact of these results
were discussed. Audio recordings of the interviews
were listened to repeatedly alongside a review of
field notes. The recordings were then transcribed.
Initial analytical notes, key ideas, and impressions
were generated. Two physiotherapists (CT and TD)
read each line of the first two transcripts, applying
the codes independently under the direction of the
qualitative study researchers. The framework was
reviewed by the wider study team to improve rigor.
This process was conducted iteratively in parallel
with further focus groups. CT analyzed the remain-
ing transcripts, developing new codes and inte-
grating these into the analytical framework until
no new codes or themes emerged. The data were
charted onto a matrix where each participant’s re-
sponses were listed under the themes and support-
ed with relevant verbatim excerpts to understand
how themes were replicated or differed between
transcripts. Quotes were presented from individual
participants and group discussions that illustrated
the essence of each theme. This process allowed
the data to be explored across cases and themes

and for the identification of disagreements and de-
viant cases (17).

RESULTS

It was observed that customers’ brand perceptions
about mattress brands and their thoughts on phys-
iotherapist consultancy are understood by ques-
tions such as “What do you think about mattress
brands?” and “What does physiotherapist consul-
tancy for mattress selection mean to you?” These
two themes will be presented and discussed. The
characteristics and descriptive identities of the
mattress brands are shown in Table 2.

What do you think about mattress brands?

The participants answered this question different-
ly depending on their socioeconomic level. When
shopping for mattresses, the upper-middle-class
customers stated unequivocally that they pre-
ferred Brand B and Brand D products. In addition,
this upper-middle-class customer class had a high
tendency to shift to brands that they associated
with expertise in mattress production. Finally, some
of this group preferred Brand A to buy mattress-
es again, as they had bought Brand A mattresses
previously, which was often preferred in the early
stages of their marriage, and they were satisfied
with this brand.

“I know that very special technologies are used in
the mattresses. With the advice from a few friends, |
researched these technologies in Brand D. They said
it’s really comfortable and you don't feel it when your
partner moves because your side remains stable.” (Fo-
cus Group 4)

Table 2. Features and Descriptive Identities of the Mattress Brands

Name Features Client Profile Brand Identity
Brand A Trusted, qualified, but mattress is not ~ Low-middle class, dowry - .
; . Traditional, old, reliable
their specialty shoppers
Brand B Proven and welI—kpown, specializing in Mlddle.—up.per class, seeking Quiet, confident, elite
mattress production expertise in mattresses
Brand C Proven and well-known, specializing in ~ People from all walks of life, Crazy, Innovative,
- dynamic, remembered for
mattress production trendy, modern - L
its advertising
. Upper class, people who care
Brand D Lesser "”OV.V” but expert in mattress about their health, are educated, Cool, elite, expert
manufacturing
knowledgeable
New Brand Newly establlsheq, but specialized in Not yet formed Not yet formed
mattress production
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“Brand B has been a well-known and reliable brand
for years. Brand C is a very innovative brand and is
constantly developing new mattresses. | am undecid-
ed between the two brands.”

(Focus Group 4)

“I've known Brand A since | was a kid. That’s why it
gives me a first-class impression.”

(Focus Group 4)

“I think it is a great success that it came to mind
when there are so many long-established mattress
brands. If we can count Brand C alongside Brand B
and Brand D, | think the company has taken the right
actions.”

(Focus Group 2)

Among the lower-middle-income customers, Brand
A, Brand B, and Brand C were identified as trust-
worthy, while Brand D was not recognized by these
customers. In addition, this customer group pre-
ferred Brand A, which enables dowry shopping,
because they want to buy mattresses along with
other furniture.

“I can only sleep on a soft mattress because of my
condition. My fiancé prefers to sleep on a harder one.
Brand C provided this. For example, half of it is softer
and half of it is firmer... They can make double mat-
tresses like this.”

(Focus Group 5)

“I think Brand A is better in terms of mattress bases
and headboards, but Brand C is more successful in
mattresses; | think it is the leading company.”

(Focus Group 5)

“l remember the Brand C commercial and the famous
Turkish actress very well. But it doesn’t seem convinc-
ing to me. | don't think that a famous actress uses
Brand C.”

(Focus Group 5)

“| think Brand B is shown in advertisements; it is in
our lives. It is a very well-known brand. It is a brand
that has proven itself, and it is a brand with a wide
variety.”

(Focus Group 3)

“I wanted to buy Brand B for my son. Brand A was
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being sold very close to me. | saw that there was a
very good discount there when | was passing by. A
pillow was included as a gift. I'll replace it after five
years, if necessary.”

(Focus Group 3)

“Brand B and Brand D are good brands (Why are they
not in your life enough?) It means they advertise less.
So, they’re not very common... They don't publicize
themselves very well. Have you seen how Brand C
peaked in 2-3 years?”

(Focus Group 3)

New Brand, on the other hand, was not remem-
bered by either customer group. Even when re-
minded about it, it is a brand that most people do
not know or remember. Those who try to remem-
ber the brand spontaneously may have difficulty
remembering its name. Spontaneous memories
about New Brand:

- Has a store in Bostanci.
- It is blue.
- The ad was on TV.

After the spontaneous knowledge was recorded,
the advertisement for New Brand about the phys-
iotherapist consultancy project was shown to the
participants. Then opinions about physiotherapist
counseling were collected.

What does physiotherapist consultancy for
mattress selection mean to you?

Being able to choose a mattress in consultation
with a physiotherapist helped consumers evaluate
this brand, which they had not known about, posi-
tively. When the participants chose a mattress with
the help of a physiotherapist, they thought that
they had chosen the right one that was healthy
and comfortable. Posture assessment by the phys-
iotherapist in the advertisement supports the idea
of “the right choice” but, for some customers, how
she will meet the different needs of her husband
may remain a question mark. Some eliminate this
question mark by believing that it will be a “cus-
tom-made mattress”. Although rare, there are
those who perceive the advertisement as an en-
dorsement by a physiotherapist. In this case, the
advertisement becomes unexceptional and does
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not inspire confidence.

A free physiotherapist consultation can result in
the brand being perceived as “premium”. There is
a tendency to believe that it will be expensive but
worth the money as it will be a healthy and com-
fortable mattress. Meetings with the physiothera-
pist by appointment give confidence and support
the perception of professionalism. The idea that
the physiotherapist will take care of them individ-
ually appeals to customers. However, those who
do not suffer from any health problems may find
this process tedious or they may worry that they
will feel pressured into buying after making an ap-
pointment with a physiotherapist. Physiotherapist
support creates a “wow” effect for customers aged
40-60. However, it may take some time for people
around them to trust this brand that they have not
heard of.

“I think that helping us through a physiotherapist
gives people 100% confidence if it is done as a phys-
jotherapist rather than a sales consultant. Especially
neck and low back pain are definitely present in one
out of every two people.”

(Focus Group 2)

“The music in the ad is beautiful as well as the proj-
ect. Like the Brand C commercial, this one will be im-
mediately memorable.”

(Focus Group 3)

“If New Brand didn't trust its product, it wouldn’t have
come up with a physiotherapist. | think he trusts the
product because the company got the support of a
physiotherapist. | guess people will choose their mat-
tresses according to their body structure. It will prob-
ably be in the form of a separate mattress for the old
and a separate mattress for the young...”

(Focus Group 3)

“In a sense, this is getting advice from an expert. A
professional who knows both your body and the fea-
tures of the mattress will help you choose the best
one for your needs.”

(Focus Group 1)

“If it’s too expensive, I'll be disgraced at the physio-
therapist if | can’t afford it. Everyone there says to
me, “Why did you waste our time? Are we going to
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mess around with you? We brought a physiotherapist
here. We paid money. Are we going to mess around
with you?”

(Focus Group 4)

“I'll make an appointment and then I'll have to go to
that appointment. If | have to cancel I'll call back to
say | won't be able to come. These are very detailed
things.”

(Focus Group 1)
“Sounds like a mattress for neck and back pain.”

“I think it’s the mattress intended for us. Mattress for
my body”

“It looks like the physiotherapists are going to pro-
duce a custom mattress.”

(Focus Group 4)
DISCUSSION

In this qualitative focus group study, the promi-
nent motivations of customers when purchasing
mattresses were confidence, vitality, and enjoy-
ment. Due to the abundance of product variety, it
is not easy for customers to choose suitable mat-
tresses according to these priorities. Choosing the
right mattress has been found to be confusing for
customers due to the variety. Therefore, the on-
line shopping option is not suitable for this target
clientele. Moreover, according to our qualitative
study results, since customers are not familiar with
the terms used by the brand, they need an expert
who is knowledgeable about both the product and
human nature. This qualitative focus group study
is the first to investigate customer opinions about
the advice service provided by physiotherapists on
mattress selection. According to the results of the
study, the physiotherapist consultancy service was
found to be a service to satisfy the need for trust
mentioned by the consumer. An innovative service
has been offered that can persuade the consum-
er to go for the new and unknown “New Brand”.
However, it is also possible that advertisements
with health content, as previously experienced with
other brands, create a negative perception towards
the brand. For this reason, it may be more benefi-
cial for the brand if the physiotherapists who will
work in the field act as life coaches rather than
health professionals. Karagézoglu Coskunsu et al.



revealed the difficulties faced by physiotherapists
in finding a job in recent years and suggested that
efforts should be made to solve the problem (18).
Timurtas et al. in their study on the feasibility of
employing physiotherapists in primary health clin-
ics concluded that physiotherapists should have di-
rect communication with the community (19). The
results of these studies show that physiotherapists
have many opportunities in new fields of work, such
as mattress selection consulting, that will directly
help people and society.

Although Brand A is not a specialist in mattresses,
it has been defined as a trustworthy brand due to
its long history and being recommended in social
environments. In particular, low-middle-income
customers prefer Brand A because of its price ad-
vantages and special offers. Brand B and Brand D
are seen by consumers as experts in mattress pro-
duction. Although Brand D is frequently preferred
by high-income consumers, its high price can cre-
ate a barrier to purchase. Although Brand B is the
longest-established company in terms of mattress
production, it is not preferred by the consumer as
much as before. Brand C stands out as the most
popular brand in the most recent period. Although
it is a relatively new firm, the fact that it is pre-
ferred by both socioeconomic classes indicates
that it has achieved significant success. In addition,
Brand C, unlike other brands, has emerged as the
only brand that embraces the concepts of vitality
and pleasure, not reliability. Although New Brand is
still unknown, it will be able to compete with oth-
er companies in a short time, just as Brand C has
done, especially with their physiotherapist consul-
tancy project. Moreover, according to the qualita-
tive data obtained, the physiotherapist consultancy
project addresses the theme of trust rather than
those of vitality and pleasure. This means that the
brand executing the physiotherapist consultancy
project can compete with companies considered
more trustworthy with a fixed customer base to ex-
pand its customer base. This is an indication that
instead of Brand C, which is on an upward trend,
competition will be with companies that have al-
ready lost customers. However, although the phys-
iotherapist consultancy project is an innovative
project that addresses the theme of trust, it may
cause a misconception that it only appeals to the
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customer group at risk of health problems. In order
to avoid this misunderstanding, New Brand should
support this project with additional materials, and
responsible physiotherapists should inform the
public that this project is for healthy people. Greval
et al. argued that one of the six themes that will
shape the future in the marketing sector is health-
care technology (20). Healthcare has a long history
of harnessing and integrating data from numer-
ous sources and using analytics to inform product
offerings, recommendations, and the tailoring of
patient experiences in order to increase client val-
ue. In this way, the changing healthcare landscape,
spurred by technological advancements and legis-
lative changes, needs a marketing strategy as it
transitions from a sector that offered patient care
through episodic and reactive measures to one that
relies on continuous and proactive evaluations (21).
Physiotherapists need to integrate into the mar-
keting sector as soon as possible by working with
mattress sales companies or other related compa-
nies, in order to keep up with the transformation
in the health sector. Madan et al. investigated the
basic profession-specific characteristics of physio-
therapists and found that the most important fea-
ture that needed to be developed was the “ability
to work under pressure” (22). It is obvious that this
employment area, where competition is intense,
will contribute to this aspect of physiotherapists.

Some participants were hesitant to discuss their
conflicting beliefs with other members of the
group. This is the most important limitation of
our focus group study. In addition, the sociode-
mographic characteristics of the individuals were
questioned only verbally and categorically. This can
also be an important limitation. As a result, con-
sumers’ views on brand perception may change
over time. Mattress companies should express
themselves through themes such as trust, vitality,
and togetherness in order to achieve this change.
The physiotherapist consultancy project of New
Brand has seen a positive reaction among the pub-
lic, especially with the theme of trust, regardless
of income levels. However, when the answers giv-
en by some focus groups were examined, negative
opinions were also seen, such as that this project
only served the unhealthy group or that the project
service would take considerable time. If these mis-
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understandings are cleared up, it is likely that the
public will adopt the physiotherapist consultancy
project and meet the need for “expert help,” which
is a big problem when it comes to mattress selec-
tion. In future studies, cost-benefit analyses should
be put forward quantitatively, and these results
should be supported by qualitative data showing
the benefits provided by physiotherapists in differ-
ent fields, such as the furniture industry.
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THE EFFECTS OF WORK-RELATED AND SOCIO-
DEMOGRAPHIC CHARACTERISTICS ON ATTITUDES
TOWARDS PROFESSION AND BURNOUT AMONG
PHYSIOTHERAPISTS WORKING IN TURKIYE

ORIGINAL ARTICLE

ABSTRACT

Purpose: The purpose of this study is to determine the levels of burnout and attitude of physiotherapists
towards profession and to examine variables that affect these levels.

Methods: The research was conducted on physiotherapists working in different fields between November 2020
and February 2021. Professional attitude levels and burnout levels of physiotherapists were evaluated with
“Attitude Scale towards physiotherapists Profession (ASP)” and “Burnout Scale-Short Form (BSSF)”, respectively.
In addition, socio-demographic information of the physiotherapists; their institution, working days and hours,
the physiotherapy field worked; their experience in the physiotherapy field, and perceived income adequacy were
recorded.. All evaluation forms were prepared electronically with GoogleDocs and delivered to participants via
social media and other communication options.

Results: A total of 123 physiotherapists participated i this study. BSSF ranged from 1.20 to 6.40, while mean
value was 3.44+1.14. Mean score of ASP total, professional satisfaction subscale, qualifications required by
profession and general concerns about profession was 133.22+13.56; 71.33+8.28; 37.07+3.66; 24.82+3.65,
respectively. Statistically significant correlations were found between burnout levels of physiotherapists and
total score in the scale of attitude towards the profession (r=-0.519, p=0.001), professional satisfaction subscale
(r=-0.509, p=0.001), qualifications required by the profession subscale (r=-0.374, p=0.001), profession-related
concerns subscale (r=-0.397, p=0.001).

Conclusions: It is important to examine attitudes of physiotherapists towards profession and variables that
affect these attitudes. Examining variables that cause negative attitudes towards profession can provide re-
arrangement of these variables in a way that can lead to a positive attitude. This situation may result in an
increase in professional success and satisfaction of physiotherapists.

Keywords: Attitude, Burnout, Occupation, Physiotherapist

TURKIYE'DE CALISAN FiZYOTERAPISTLERDE i$S
ILE iLGILi VE SOSYODEMOGRAFiK OZELLIKLERIN
MESLEGE YONELIK TUTUM VE TUKENMISLIK DUZEYi
UZERINDEKI ETKISI

ARASTIRMA MAKALESI

0z
Amag: Bu calismanin amaci, fizyoterapistlerin tilkenmislik diizeylerini ve meslege yénelik tutumlarini
belirlemek ve bu diizeyleri etkileyen degiskenleri incelemektir.

Yontem: Arastirma, Kasim 2020 - Subat 2021 tarihleri arasinda farkli alanlarda calismakta olan
fizyoterapistler Uizerinde gerceklestirildi. Fizyoterapistlerin mesleki tutum diizeyleri "Fizyoterapistlik
Meslegine Yoénelik Tutum Olcegi (FMYTO)" ile tiikenmislik diizeyleri ise "Tikenmislik Olcegi-Kisa Formu
(TO-KF)" ile degerlendirilmistir. Ek olarak, calismaya katilan fizyoterapistlerin sosyodemografik bilgileri
ile calisilan kurum, haftalik calisma gtinii sayisi, haftalik calisma saatleri, calisilan fizyoterapi alani,
fizyoterapi alanindaki is deneyimi, algilanan gelir durumu yeterliligi kaydedildi. Tim degerlendirme
formlar, elektronik ortamda Google Dokiimanlar ile hazirlanmis ve katiimcilara sosyal medya ve diger
iletisim yollariyla ulastirilmistir.

Sonuglar: Calismaya toplam 123 fizyoterapist katilmistir. TO-KF 1,20 ila 6,40 puan arasinda
degisirken ortalama deger 3,44+1,14 idi. FMYTO toplam, mesleki memnuniyet alt 6lcegi, meslegin
gerektirdigi nitelikler ve meslege yonelik genel kaygilar puan ortalamalari sirasiyla 133,22+13,56;
71,33+8,28; 37,07+3,66; 24,82+3,65'tir. Fizyoterapistlerin tiikenmislik diizeyleri ile meslege yonelik
tutum olcegi toplam puani (r=-0,519, p=0,001), mesleki memnuniyet alt 6lcegi (r=-0,509, p=0,001),
meslegin gerektirdigi nitelikler alt 6lcegi (r=-0,374, p=0,001), meslege yonelik genel kaygilar alt 6lcegi
(r=-0,397, p=0,001) arasinda istatistiksel olarak anlamli korelasyonlar bulunmustur.

Tartigma: Fizyoterapistlerin meslege yénelik tutumlarinin ve bu tutumlari etkileyen degiskenlerin
incelenmesi 6nemlidir. Meslege yonelik olumsuz tutuma neden olan degiskenlerin incelenmesi, bu
degiskenlerin olumlu tutuma yol acabilecek sekilde yeniden diizenlenmesini saglayabilir. Bu durum
fizyoterapistlerin mesleki basarilarinin ve memnuniyetlerinin artmasina neden olabilir.

Anahtar Kelimeler: Tutum, Tiikenmislik, Meslek, Fizyoterapist
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INTRODUCTION

Physiotherapy is a profession that is related to the
promotion of health and well-being in addition to
the prevention, treatment, or rehabilitation of hu-
man movement disorders or dysfunctions. Physio-
therapy is to provide health services for people to
develop, maintain and restore maximum motor and
functional abilities throughout the life cycle (1).

Healthcare service providers are at risk of burnout.
Healthcare professionals such as doctors, occupa-
tional therapists, nurses, and in particular physio-
therapists are at high risk of burnout because of
working in emotionally demanding situations and
exposure to the psychological and physical prob-
lems of their clients (2).

The condition characterized by physical or emo-
tional exhaustion as a result of prolonged stress or
loss of energy is called burnout syndrome. Burnout
which is a cause of chronic work-related stress is
related to a major public health problem. It can also
cause various mental and physical health problems
such as burnout syndrome, depression, difficulty to
concentrating, back and low-back pain, insomnia,
and gastrointestinal disorders (2,3).

Burnout may adversely affect the quality of patient
care. Although it is known that burnout has negative
effects on professional values such as performance
and satisfaction (2), its effect on the attitude to-
wards the profession has not been examined.

The behaviours of individuals who continue the
same profession towards their own profession are
called professional attitude. All positive and nega-
tive professional attitudes of individuals towards
their profession affect the satisfaction and success
towards the profession (4). Individuals’ attitudes
towards their profession are usually related to
their enjoying and adhering to their profession, be-
ing aware of the importance and respectability of
their profession in terms of society, and that they
have to constantly improve and update themselves
professionally (5,6).

The attitudes of physiotherapists and physiother-
apy students have been studied in a limited way
in some studies (7,8). In addition, many studies
have been conducted on the factors that cause or
contribute to burnout (2,3,20). On the other hand,
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there is a limited number of studies in the liter-
ature examining the attitudes of physiotherapists
towards their profession (12).

If all healthcare professionals, especially physio-
therapists, feel professional burnout, they cannot
establish a healthy relationship with their patients
and provide them with health care (3). It is import-
ant to obtain significant findings by examining
professional attitudes and burnout levels, which
are important parameters that may affect physio-
therapists to enjoy their profession, which has an
important place in their daily lives, under healthy
conditions, and for a long time. Research on burn-
out of physiotherapists and associated risk factors
is a topical issue in the literature (23).

For these reasons, it is thought that there is a need
for a study that examines the attitudes of physio-
therapists towards the profession and investigates
its relationship with burnout levels. Determining
the physiotherapists’ attitudes towards their pro-
fession and their level of burnout, examining the
factors related to the work or sociodemographic
characteristics that affect these levels will en-
able to predict their behaviours in these areas. It
is thought that it can contribute to the quality of
health services by measuring the levels of attitudes
towards the profession and burnout among phys-
iotherapists and taking precautions for the results
obtained.

This research aims to examine whether physio-
therapists’ burnout and attitudes towards their
profession differ across their sociodemographic
and work-related characteristics. We assume that
physiotherapists’ burnout and attitudes towards
their profession will differ according to their socio-
demographic and work-related characteristics.

METHODS
Participants

Our research is a cross-sectional study whose pop-
ulation consists of physiotherapists working in Ttir-
kiye. The convenience sampling method was used
in the research, and the research was carried out
on physiotherapists living in Tiirkiye and working in
different fields between November 2020 and Feb-
ruary 2021. The professional attitude levels of the



physiotherapists participating in the study were
evaluated with the “Attitude Scale towards Phys-
iotherapy Profession” and their burnout levels were
evaluated with the “Burnout Scale - Short Form”.
In addition, sociodemographic information of the
physiotherapists participating in the study was re-
corded.

All evaluation forms in the study were electroni-
cally prepared and sent to the participants via so-
cial media and other communication channels. The
ethics committee approval required for the study
was obtained from the Non-Interventional Clinical
Research Ethics Committee of Marmara University
Faculty of Health Sciences with protocol number
59 dated 10.28.2020.

The Inclusion criteria for the study were to be an
active physiotherapist within the borders of the
Republic of Tirkiye and to participate in the study
voluntarily and to answer the questionnaire consis-
tently and fully. Those who did not actively work as
physiotherapists, who filled out the questionnaire
incompletely or incorrectly, and who did not want
to voluntarily participate in our research were ex-
cluded from the study.

The sample size was determined by convenience
sampling method in order to availability of par-
ticipants who intends to participate this study
voluntarily (22). In addition, the determination of
the sample size was based on the study of Horata
et al. “Assessment of the Attitudes of the Physio-
therapist and Physiotherapist Academicians to-
wards Physiotherapist Profession Who Work in
Turkiye” (12). In this study, the “Attitude Scale to-
wards Physiotherapist Profession” score of those
working as physiotherapists in a private institution
was 135.74+14.22 and the “Attitude Scale towards
Physiotherapist Profession” score of those work-
ing as a physiotherapist in a public institution was
128.97+21.69. It was calculated to include at least
107 cases in the study with 85% power and an a
error coefficient of 0.05. Despite the possibility of
repetitive or incomplete answers in the study, the
number of cases in the study was increased by
30% to have at least 140 physiotherapists. GPower
v.3.1.9.7 program was used to determine the sam-
ple size.
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Data Collection Tools

The data of all participants were collected by fill-
ing in electronically prepared forms via self-report.
Before the electronically prepared forms were filled
by the participants, they were asked whether they
read the preliminary information on the first page
stating the scope and purpose of the study and
whether they participated in the study voluntarily.
Individuals who voluntarily agreed to participate in
the study were able to access the evaluation forms
by obtaining their informed consent. It took about
10 to 15 minutes to complete the questionnaire in
electronic format on Google Docs. The question-
naire consisted of three different parts in order to
evaluate the sociodemographic characteristics, at-
titudes towards the profession, and burnout levels
of participants.

Work-Related and Socio-Demographic Char-
acteristics Form

Sociodemographic and work-related character-
istics of all physiotherapists participating in the
study, such as age, gender, educational status,
weekly working days and hours, working field and
institution, work experience, perceived income ade-
quacy, and perceived professional competence lev-
el were questioned.

The Scale of Attitude towards Physiotherapy
Profession

The Scale of Attitude towards Physiotherapy Pro-
fession was developed by Turhan et al in 2018.
The scale is a valid and reliable assessment tool
for evaluating the attitude of physiotherapists to-
wards their profession. The scale, which is a five-
point Likert type, consists of 35 items. While the
minimum score that can be obtained from the scale
is 35, the maximum score that can be obtained is
175. High scores indicate a more positive attitude
towards the profession of the participants, while
low scores indicate a negative attitude towards the
profession. The scale is divided into three different
sub-categories “professional satisfaction”, “quali-
fications required by the profession” and “profes-
sion-related concerns” (9).

Burnout Scale - Short Form
The scale, which was developed by Pines and Aron-

son in 1988 and is a seven-grade classification sys-
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tem to measure the physical, emotional, and mental
burnout level of individuals, consists of twenty-one
items in total. The scale is the second most fre-
quently used measurement tool in the literature to
measure professional burnout after the “Maslach
Burnout Inventory”. Each item of the scale is scored

s “1 - never” and “7 - always”. The total score of

the scale is found by summing each item’s score
and dividing it by the number of items. The scale
total score takes a minimum of 1 and a maximum
of 7 points. As the total score increases, the level of
professional burnout increases. Turkish adaptation,
validity, and reliability of the scale were carried out
by Capri in 2006 (10).

Table 1. Sociodemographic Characteristics of the Physiotherapists Participating in the Study

Variables Frequency (Percent)
Female 9 (64.2%)
Gender
Male 44 (35.8%)
Bachelor’s Degree 5 (69.1%)
Education Status Master’s Degree 9 (23.6%)
PhD Degree 9 (7.3%)
Academic Staff 8 (14.6%)
Private Hospital 8 (14.6%)
Public/University Hospital 5 (20.3%)
Working Institution Special Education and Rehabilitation Centers 8 (22.8%)
Wellness Centers 10 (8.1%)
Medical Centers 10 (8.1%)

Others
(Clubs, free, etc.)

14 (11.4%)

Working Field

(Geriatrics, Rheumatology, Women'’s Health, Community Health)

Cardiopulmonary PT 7 (5.7%)
Musculoskeletal/Orthopaedic PT 39 (31.7%)
Neurologic PT 27 (22%)
Paediatric PT 34 (27.6%)

Sports PT 8 (6.5%)

Others 8 (6.5%)

< 30 hours 15 (1 2.2%)
X 31 - 40 hours 8 (39%)
Working Hours 47 - 50 hours (35 8%)
(per week)
51 - 60 hours 14 (11.4%)
> 60 hours 2 (1.6%)
1 day 2 (1.6%)
2 days 1 (0.8%)
. 3 days 5 (4.1%)
Working Days 4 days 5 (4.1%)
(per week) .
5 days 69 (56.1%)
6 days 37 (30.1%)
7 days 4 (3.3%)
Very Sufficient 6 (4.9%)
Professional Sufficient 72 (58.5%)
Competence Moderately Sufficient 38 (30.9%)
Perceived Insufficient 6 (4.9%)
Very Insufficient 1 (0.8%)
Less Than 1 Year 13 (10.6%)
1 -5 years 54.5%
Work Experience yea A 0
6 - 10 years 8 (22.8%)
11 years and above 5(12.2%)
p ved | Sufficient 7 (13.8%)
erceived Income - - o
Status Partially Sufficient 8 (55.3%)
Insufficient 8 (30.9%)
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Statistical Analysis

The data obtained in the study were evaluated us-
ing the SPSS statistics program version 11.5 (Sta-
tistical Package for the Social Sciences Inc; Chi-
cago, IL, ABD) at a 95% confidence interval, at a
significance level of p<0.05. Descriptive statistical
methods such as mean, standard deviation, per-
centage, and frequency were used in the study. In
addition, minimum and maximum values and 95%
confidence intervals were also given.

The conformity of the data to the normal distribu-
tion was evaluated with the Shapiro-Wilk Test and
normal distribution graphs (histogram plot). One-
way ANOVA test was applied to analyze the dif-
ference between groups, as the statistical analysis
of the data provided the normal distribution condi-
tions. Tukey’s test was performed in the post-hoc
analysis section to show the difference between
which groups. Pearson Correlation Test was used

Aydogdu O., Bektas Karakus M., Sari Z.

to examine the relationship between physiother-
apists’ attitudes towards the profession and their
burnout levels.

RESULTS

Between November 2020 and February 2021, 140
physiotherapists participated in our study by filling
out our questionnaire. The answers of 17 partici-
pants were excluded from the study due to the fact
that there were repetitive or incomplete answers
among the 140 answers that filled out the ques-
tionnaire. Finally, the responses of 123 participants
were evaluated in the study. Accordingly, 79 of the
123 physiotherapists participating in our study
were female (64.2%) and 44 were male (35.8%).
The age range of the participants ranged from
22 to 52 years, with a mean of 28.09+4.72 years.
Of the 123 physiotherapists who participated in
the study, 85 were “bachelor” (69.1%), 29 “mas-
ter” (23.6%), and 9 “philosophy of doctorate-PhD”

Table 2. The Relationship between Levels of Burnout and Attitudes towards the Profession

Correlation
Variables Mean+SD " n
Professional
Burnout
Professional Burnout 3.44+1.14 -
. . . r=-0.509
Professional Satisfaction 71.33+8.28 b= 0.001*
Subscales of - 0374
Attitude Towards the Qualifications Required by the Profession 37.07+3.66 -0 601* 123
Profession p=0.
. r=-0.397
Profession-Related Concerns 24.82+3.65 .
p=0.001
Total Score of Attitude Towards the r=-0.519
Profession 133.22213.56 p= 0.001*

Pearson Correlation Test, p<0.05, SD: Standard Deviation, n: number of participants.

Table 3. Investigation of Levels of Professional Burnout and Attitudes towards the Profession by Education Levels of

Physiotherapists

%95 Confidence

Education Status n Mean+SD Min - Max p
Interval
Bachelor 85 3.62+1.18 [3.36-3.88] 1.40-6.40
Professional Master 29 3.16+0.90 [2.81-3.50] 1.40-5.40 0.013*
Burnout PhD 9 2.62+0.95 [1.89-3.35] 1.20-4.20 ’
Total 123 3.44+1.14 [3.28-3.64] 1.20-6.40
Bachelor 85 131.05+14.49 [127.93-134.18] 93-164
Total Score of Master 29 137.82+10.06 [133.99-141.65] 120-163
Attitudes Towards 0.028*
the Profession PhD 9 138.88+9.03 [131.94-145.83] 120-154
Total 123 133.22+13.56 [130.80-135.64] 93-164

One-Way ANOVA, p<0.05, SD: Standard Deviation, n: number of participants, Min: Minimum, Max: Maximum.
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Table 4. Investigation of Levels of Professional Burnout and Attitudes towards the Profession by Working Field of
Physiotherapists

%95 Confidence

Working Field n Mean=SD Interval Min - Max p
Cardiopulmonary PT 7 2.97+0.82 [2.20-3.73] 2.10-4.20
%ﬂfﬁg;f:;'ft;}/ 39 3.28+1.03 [2.95-3.62] 1.60-6.00
Professional Neurologic PT 27 3.82+1.30 [3.30-4.33] 1.40-6.20
Burnout Paediatric PT 34 3.64+1.10 [3.25-4.02] 1.70-6.40 0.121
Sports PT 8 2.96:1.15 [1.99-3.92] 1.40-4.50
Others 2.97+1.17 [1.99-3.95] 1.20-4.80
Total 123 3441114 [3.23-3.64] 1.20-6.40
Cardiopulmonary PT 141.28+16.05 [126.43-156.13] 112-163
%ﬂ?ﬁ;‘;‘f:;'fﬂ/ 39 1331241197 [129.24-137.01] 94-150
Total Score
of Attitudes Neurologic PT 27 132111436 [126.42-137.79] 93-163
Towards the Paediatric PT 34 132.00:14.62 [126.89-137.10] 103-164 0565
Profession Sports PT 8 137.62+15.82 [124.39-150.85] 118-163
Others 8 131.25:8.77 [123.91-138.58] 118-143
Total 123 133.22+13.56 [130.80-135.64] 93-164

One-Way ANOVA, p<0.05, SD: Standard Deviation, n: number of participants, Min: Minimum, Max: Maximum, Others: Geriatrics, Rheumatology, Women Health,
Community Health.

(7.3%) degree (Table 1). In addition to this, working
field and institution, professional competence per-
ceived, perceived adequacy of income, work expe-
rience, and number of working days and hours per
week of the physiotherapists participating in the
study were examined and presented in Table 1.

While the burnout levels of the physiotherapists
participating in the study ranged from 1.20 to 6.40
points, the mean value was 3.44+1.14. The total
score on the scale of attitude towards the profes-
sion was 133.22+13.56; the mean scores of profes-
sional satisfaction subscale, qualifications required
by the profession subscale, and profession-related

Table 5. Investigation of Levels of Professional Burnout and Attitudes towards the Profession by Working Institute of

Physiotherapists

%95 Confidence

Working Institute n Mean+SD I Min - Max p
nterval
Academic Staff 18 3.01+0.77 [2.62-3.40] 1.70-4.20
Private Hospital 18 3.51+1.16 [2.92-4.09] 1.70-6.40
Public/University Hospital 25 3.01+1.00 [2.59-3.43] 1.20-5.50
brofessional ggﬁgﬁ'llgt‘fgﬁt&”n?e”r‘: 10 4.19+1.09 [3.40-4.97] 2.40-6.00 )
Burnout Wellness Centers 28 4.01+1.05 [3.60-4.41] 1.90-6.20 0.001
Medical Centers 10 3.23+1.27 [2.32-4.13] 1.60-5.50
(Clubgtit]ree::: etc) 14 3.15+1.31 [2.39-3.90] 1.40-5.50
Total 123 3.4411.14 [3.23-3.64] 1.20-6.40
Academic Staff 18 138.83+10.62 [133.55-144.11] 120-163
Private Hospital 18 133.94+10.40 [128.77-139.11] 107-149
Public/University Hospital 25 130.88+13.89 [125.14-136.61] 94-155
J::\atlt.stﬁzzi sgﬁgﬁ'“f;t‘fgﬁt'c?nfe”i 10 131.90+12.65 [122.84-140.95] 122-163
Towards the Wellness Centers 28 129.07+16.66 [122.61-135.53] 93-164 0.205
Profession Medical Centers 10 133.80:11.48 [125.58-142.01] 118-156
(Clubgtgee? tc) 14 138.14+13.49 [130.35-145.95] 118-163
Total 123 133.22+13.56 [130.80-135.64] 93-164

One-Way ANOVA, p<0.05, SD: Standard Deviation, n: number of participants, Min: Minimum, Max: Maximum.
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Table 6. Investigation of Levels of Professional Burnout and Attitudes towards the Profession by Work Experience of

Physiotherapists

Aydogdu O., Bektas Karakus M., Sari Z.

%95 Confidence

Work Experience n Mean+SD Min - Max p
Interval
Less Than 1 Year 13 3.78+1.30 [2.99-4.57] 1.60-6.20
X 1 -5 years 67 3.47+1.07 [3.21-3.73] 1.40-6.00
Pr;zerff;l‘::‘a' 6 - 10 years 28 3.35+1.27 [2.86-3.85] 1.20-6.40 0.520
11 years and above 15 3.16+£1.08 [2.56-3.75] 1.90-6.20
Total 123 3.44+£1.14 [3.23-3.64] 1.20-6.40
Less Than 1 Year 13 134.00+13.98 [125.55-142.44] 114-155
Total Score 1 -5 years 67 133.70+12.80 [130.57-136.82] 104-164
of Attitudes
6 - 10 years 28 131.82+14.36 [126.25-137.39] 94-163 0.936
Towards the
Profession 11 years and above 15 133.06+16.06 [124.17-141.96] 93-154
Total 123 133.22+13.56 [130.80-135.64] 93-164

One-Way ANOVA, p<0.05, SD: Standard Deviation, n: number of participants, Min: Minimum, Max: Maximum.

Table 7. Investigation of Levels of Professional Burnout and Attitudes towards the Profession by Perceived Income Status

of Physiotherapists

Perceived Income

%95 Confidence

Status n Mean+SD Interval Min - Max p
Sufficient 17 2.42+0.82 [1.99-2.84] 1.20-3.50
Professional Partially Sufficient 68 3.34+1.01 [3.09-3.58] 1.40-6.20 0.001*
Burnout Insufficient 38 4.08+1.12 [3.71-4.45] 2.30-6.40 ’
Total 123 3.44+1.14 [3.23-3.64] 1.20-6.40
Total Score Sufficient 17 140.41+11.42 [134.53-146.28] 123-163
of Attitudes Partially Sufficient 68 134.11£14.11 [130.70-137.53] 93-164 .
Towards the Insufficient 38 128.4211.84 [124.52-132.31] 94-148 0.006
Profession Total 123 133.22+13.56 [130.80-135.64] 93-164

One-Way ANOVA, p<0.05, SD: Standard Deviation, n: number of participants, Min:

Minimum, Max: Maximum.

concerns subscale were 71.33+8.28, 37.07+3.66,
24.82+3.65, respectively (Table 2). There are sta-
tistically significant correlations between burnout
levels of physiotherapists participating in the study
and total score in the scale of attitude towards the
profession (r=-0.519, p=0.001), professional satis-
faction subscale (r=-0.509, p=0.001), qualifications
required by the profession subscale (r=-0.374,
p=0.001), profession-related concerns subscale
(r=-0.397, p=0.001) (Table 2).

When the levels of burnout and attitudes towards
the profession are examined according to educa-
tion status, working field and institution, work ex-
perience, and perceived income status of physio-
therapists participating in the study. According to
the education status of physiotherapists partici-
pating in the study, a statistically significant differ-
ence was found in the burnout level (p=0.013) and
the total score on the scale of attitude towards the
profession (p=0.028) (Table 3).

According to the Tukey Test result, which was an-

alyzed to determine the source of the difference,
physiotherapists with a bachelor’'s degree had
higher burnout scores than those with a PhD de-
gree. Physiotherapists with a master’s degree had
a higher score in terms of total score on the scale
of attitude towards the profession compared to
those with a bachelor’s degree. According to the
working field of physiotherapists participating in
the study, no statistically significant difference
was found in the burnout level (p=0.121) and total
score on the scale of attitude towards the profes-
sion (p=0.565) (Table 4). According to the working
institution of physiotherapists participating in the
study, a statistically difference was found in the
values of burnout level (p=0.001) (Table 5).

According to the Tukey Test result, which was an-
alyzed to determine the source of the difference,
the physiotherapists working in the special educa-
tion and rehabilitation center had higher burnout
scores than those working as academic staff at the
university and those working in the public/univer-
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sity hospital. According to the work experience of
the physiotherapists participating in the study, no
statistically significant difference was found in the
burnout level (p=0.520) and the total score on the
scale of attitude towards the profession (p=0.936)
(Table 6). According to the perceived income status
of the physiotherapists participating in the study,
a statistically significant difference was found be-
tween the level of burnout (p=0.001) and the total
score on the scale of attitude towards the profes-
sion (p=0.006) (Table 7). According to the Tukey Test
result, which was analyzed to determine the source
of the difference, those with low perceived income
status had a higher burnout score than those with
partially sufficient and sufficient perceived income
status. In addition, those with sufficient perceived
income status had a higher total score on the scale
of attitude towards the profession than those with
insufficient perceived income status.

DISCUSSION

Professional burnout syndrome is a condition char-
acterized by fatigue, which can lead to negative
behaviours and attitudes towards one’s self, work,
and colleagues, reduce occupational satisfaction
and work efficiency, and is called occupational
burnout syndrome. All of the common behaviours
that people working in the same profession devel-
op towards their jobs are called professional atti-
tudes. Physiotherapists, one of the most important
occupational groups working in the field of health,
spend most of their day in their professional lives
(11,12).

It is important to obtain significant findings by
examining the professional attitudes and burnout
levels, which are important parameters that may
affect physiotherapists to enjoy their profession,
which has an important place in their daily lives,
under healthy conditions and for a long time. There-
fore, in this study, it was investigated whether hav-
ing different education statuses and working expe-
rience among physiotherapists affect their levels of
burnout and attitudes towards the profession.

When the sociodemographic characteristics of the
physiotherapists participating in our study were
examined, it was seen that they were similar to the
literature. In a study by Simsek et al. examining the
burnout level of physiotherapists, 61% of the 114
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physiotherapists included in the study were female
and 39% were male (13). In another study by Tigh
et al., examining the burnout level of physiother-
apists, approximately 62% of the 90 physiothera-
pists included in the study were women; the mean
age of these physiotherapists was 27.56 years
(14). When the education status of the physiother-
apists included in this study are examined (14), it is
seen that the physiotherapists who have bachelor’s
degree are the most in number and the physiother-
apists who have PhD degree are the least, which is
similar to the data in our study.

Among the physiotherapists included in our study,
as the institution they work; academic staff at uni-
versity, public or private hospital, private education
and rehabilitation center, wellness center, medical
center, other for those who work independently or
in sport clubs were asked to choose one of options.
The physiotherapists included in our study were
approximately equally distributed among these op-
tions, and the highest distribution was special ed-
ucation and rehabilitation centers with 28 physio-
therapists, the least distributions were in wellness
or medical centers with 10 physiotherapists in
each. In another study examining the burnout lev-
els of physiotherapists, the distributions in terms
of the institute where the physiotherapists worked
were approximately similar to our study (15).

While many studies have been conducted examin-
ing the burnout levels of physiotherapists working
in Turkiye (11,13,14,16), only one study examining
the attitudes towards the profession among phys-
iotherapists has been found (12). Controversy re-
sults have been encountered in studies examining
the burnout levels of physiotherapists in the liter-
ature. The main reason for these controversial re-
sults can be shown as the use of different scales to
measure the burnout levels of physiotherapists in
the studies and dividing the status of physiothera-
pists included in the study into subgroups in differ-
ent ways, not with standard methods.

While the Masclach Burnout Inventory was gener-
ally used to assess the level of burnout in studies
in the literature (17,18), we used the Burnout Scale
- Short Form, which is a relatively new, rapid, and
easy scale to fill, in contrast to the literature.

In a study examining the burnout levels of occu-



pational therapists working in the public sector in
Turkiye (19), the level of burnout was measured us-
ing the Burnout Scale - Short Form, which we also
used in our study, which was developed by Pines
and Aronsson and translated into Turkish by Ca-
pri et al. The burnout level of the physiotherapists
included in our study (3.44+1.14) and the burnout
levels of the occupational therapists working in the
public sector in the study (3.39+0.91) conducted by
Abaoglu et al. are similar (19).

In a study examining burnout levels in physiother-
apists by Pustulka-Piwnik et al., it was concluded
that physiotherapists working in hospitals have
higher emotional exhaustion levels (20). Among the
physiotherapists included in our study, those work-
ing in special education and rehabilitation center
had higher burnout levels than those working in
university as academic staff or working in public/
university hospitals. We attribute the main reason
for this situation to the fact that physiotherapists
working in special education and rehabilitation
centers in Tirkiye do not have a job guarantee
compared to those working in public and academic
environments, and their salaries are relatively low.

According to the findings of our study, institutions
where physiotherapists work do not statistically af-
fect their level of attitude towards the profession.
On the other hand, in parallel with their burnout
levels, physiotherapists with the highest scores of
attitude towards the profession were the physio-
therapists working as academic staff at the univer-
sity, while the lowest score belonged to those work-
ing in special education and rehabilitation center.

In a study by Corrado et al that investigated burn-
out syndromes of Italian physiotherapists (21),
male and young physiotherapists were more prone
to develop high levels of desensitization compared
to their female and more experienced colleagues.
In our study, unlike this study, the level of burnout
did not differ according to gender and age. Accord-
ing to the results of our study, the field in which
the physiotherapists work and their work experi-
ences are not among the factors that significantly
affect the levels of burnout and attitudes towards
the profession of physiotherapists. Although the
findings show that the work experience of physio-
therapists does not significantly affect the level of
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professional burnout, it is reported that the time
spent in the profession reduces the level of burnout
proportionally, contrary to expectations. This is one
of the important findings of our study. In our study,
the highest burnout level belonged to physiother-
apists with less than 1 year experience, while the
lowest burnout level belonged to physiotherapists
who had worked for more than 11 years. We asso-
ciate the main reason why the level of burnout in
the profession is higher in relatively inexperienced
physiotherapists with reasons such as job anxiety,
low salary, inadequacy in the profession, and new
lifestyle after graduation. Although there was no
statistically significant difference in the levels of
attitude towards the profession, the highest score
belonged to the physiotherapists who worked less
than 1 year. We basically attribute this situation to
the decrease in the level of attitude towards the
profession with the increase in professional expe-
rience.

Unlike the studies in the literature, in our study,
burnout and attitudes towards the profession of
physiotherapists were also examined according to
their working fields. Although there was no statis-
tical difference between physiotherapists working
in different fields in terms of burnout and attitude
towards the profession, the physiotherapists with
the highest burnout score and lowest score in the
level of attitude towards the profession were those
working in the neurological and paediatric fields.
The fact that physiotherapists working in both of
these fields work with their patients relatively lon-
ger compared to other fields and their patients’
functional disability levels are considered to be the
main reasons for this situation. As a matter of fact,
it is known that the feeling of burnout can easily
develop in the health sector where long-term care
services are provided (3).

According to the results of our study, the levels of
burnout and attitude towards the profession are
affected by the education level of physiotherapists.
Physiotherapists who have bachelor’s degree had
higher burnout levels than those who have PhD de-
gree. Physiotherapists who have bachelor’s degree
had a lower score for the level of attitude towards
the profession compared to physiotherapists with
postgraduate education who had master’s or doc-
torate degrees. We attribute the reason for this sit-
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uation to the fact that while the physiotherapists
at the doctoral level participating in our study have
the opportunity to find a job easily under better
working conditions in various institutions such as
universities and research centers in our country,
especially the academic staff, the physiotherapists
at the graduate level, on the contrary, have job anx-
iety.

One of the important findings obtained in our study
was that the perceived income levels of physiother-
apists were an important parameter that affected
the score of attitude towards the profession in ad-
dition to occupational burnout. Accordingly, while
those with insufficient perceived income had a
higher burnout score than those with partially suf-
ficient and sufficient income, those with sufficient
income had a higher occupational attitude score
than those with insufficient income. The data we
obtained in our study are as expected and it is
thought that with the improvement of the income
level of physiotherapists, more positive results will
be obtained in terms of level of burnout and atti-
tude towards the profession.

While the burnout levels of the physiotherapists in-
cluded in our study were 3.44+1.14 points, the total
score of the attitude scale towards the profession
was 133.22+13.56 points. There is a moderately
statistically significant correlation between the lev-
els of burnout and the total score of the scale of
attitude towards the profession of the physiother-
apists participating in the study. This relationship
between the level of burnout and the attitude to-
wards the profession is expected and acceptable.
This result shows that the burnout level of physio-
therapists is one of the important factors that can
change their attitudes and behaviours towards their
profession. There is only one study in which we can
compare the findings obtained from our study with
the studies conducted in the literature in terms
of the level of attitude towards the profession of
physiotherapists working in Tiirkiye. The total score
of the attitude scale towards the profession of 200
physiotherapists included in a study conducted by
Tasvuran-Horata et al. was 133.9416.72. In this
study, it was reported that there was a moderate
positive relationship between professional attitude
and job satisfaction (12). Any study investigating
the relationship between the level of burnout and
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the score of attitude towards the profession has
not been found in the literature. Therefore, this
finding of our study may shed light on future stud-
ies. However, there is also one more study which we
may compare our results investigating the relation-
ship between burnout and professional attitude. In
this study by Rodriguez-Nogueira et al (24), it was
found that higher levels of burnout are associat-
ed with lower levels of empathy. So if we equate
empathy with professional attitude, we interpreted
that we had the similar results.

In our study, unlike the studies in the literature in
terms of studies examining the burnout levels of
physiotherapists, working field and perceived pro-
fessional competence, and perceived income sta-
tus were also questioned. In terms of examining
these parameters, which play an important role in
the professional lives of physiotherapists, our study
has the potential to shed light on future studies.

There are some limitations of our study. The most
important of these limitations was that the physio-
therapists were not distributed homogeneously to
all groups in equal numbers. For example, while 8
physiotherapists working in the field of sports par-
ticipated in the study; 34 physiotherapists work-
ing in the paediatric field took part in the study.
Another important limitation was the number of
physiotherapists included in our study. Although a
power analysis was conducted regarding our study,
considering the number of physiotherapists work-
ing in Trkiye, it is thought that the number of 140
physiotherapists who filled out the questions in the
study was not sufficient. In addition, conducting the
research online may have caused bias in sample
selection.

In conclusion, a moderately statistically significant
correlation between the levels of burnout and the
total score of the scale of attitude towards the
profession of the physiotherapists participating in
this study. This result shows that the burnout level
of physiotherapists is one of the important factors
that can change their attitudes and behaviours to-
wards their profession.

The findings of this study show that while the lev-
els of burnout are affected by the education status,
working institute, and perceived income status of
the physiotherapists, the levels of attitude towards



the profession are affected by the education status
and perceived income status of the physiothera-
pists.

This study was carried out to contribute to the un-
derstanding of the burnout syndrome experienced
by physiotherapists working in Tirkiye and the
factors that affect and do not affect the level of
professional attitude they have. The results from
this study can be useful for not only physiothera-
pists but also other health professionals to deliver
high-quality health care service. More research is
needed with physiotherapists working in various
settings to gain an understanding of the factors
that promote burnout and attitude towards the
profession.
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IS THERE ANY DIFFERENCE IN COMPUTERIZED
ANALYSIS OF HANDWRITING SKILLS BETWEEN
CHILDREN WITH LOW AND TYPICAL VISION?

ORIGINAL ARTICLE

ABSTRACT

Purpose: It is of great importance to evaluate children’s writing skills, as this ability affects their
academic achievement. Technological analysis methods can now be used to evaluate the writing skills
of school-age children with low vision. The aim of this case- control study is to analyse the writing skills
of children with low vision using a computerized program and to compare their results with those of
their typically developing peers with normal vision.

Methods: Eighteen school-age children with low vision and 24 children with typical visual development
(n=42) participated in the present study. Each of the children wrote a 20-word sample standard
sentence; the samples were then analysed using the MovAlyzeR (Neuroscript LLC, USA) computerized
analysis system (version 6.1) to describe the spatial and dynamic characteristics of their writing.

Results: The mean age of the children with low vision were 9.72+2.11 years and the control group
were 10+2.02 years. Statistically significant differences were found in the handwriting samples in
terms of the average width of the letters, horizontal start, vertical start and length (Respectively;
p=0.000, p=0.010, p=0.000, p=0.030). It was found that the results obtained in children with low vision
were higher in these variables. This result is in favor of typically developing children with normal vision.

Conclusion: The results indicated that the school-age children with low vision wrote letters of larger
dimensions than their peers with typical vision. This may be due to the difficulty of discerning the
spatial dimensions of handwritten letters or because of the diminished visual acuity in children with
low vision.

Keywords: Child, Low vision, Performance and Analysis, Task Handwriting

AZ GOREN VE TiPiK GELISIM GOSTEREN COCUKLAR
ARASINDA BiLGiSAYARLI ANALIZDE EL YAZISI
BECERISiI ACISINDAN FARK VAR MIDIR?

ARASTIRMA MAKALESI

0z

Amag: Cocuklarin yazma becerilerinin degerlendirilmesi akademik basariyi etkiledigi icin biiyiik 6nem
tasir. Okul cagi az goren cocuklarin yazma becerilerini degerlendirmek icin teknolojik analiz yontemleri
kullanilabilir. Bu vaka kontrol ¢alismasinin amaci, az géren cocuklarin bilgisayar programi kullanarak
yazma becerilerini analiz etmek ve sonuclarini normal gérmeye sahip tipik gelisim gosteren yasitlariyla
karsilastirmaktir.

Yontem: Bu calismaya okul caginda az goren 18 cocuk ve tipik gérsel gelisimi olan 24 cocuk (n=42)
katilmistir. Cocuklarin her biri 20 kelimelik 6rnek bir standart ciimle yazdi; 6rnekler daha sonra yazilarinin
uzamsal ve dinamik 6zelliklerini tanimlamak icin MovAlyzeR (Neuroscript LLC, ABD) bilgisayarli analiz
sistemi (versiyon 6.1) kullanilarak analiz edildi.

Sonuglar: Az goéren cocuklarin yas ortalamasi 9,72+2,11, kontrol grubunun yas ortalamasi ise
10+2,02 idi. Harflerin ortalama genisligi, yatay baslangic, dikey baslangi¢ ve uzunluk acisindan el
yazisi 6rneklerinde istatistiksel olarak anlamli farkhliklar bulunmustur (Sirasiyla; p=0.000, p= 0.010,
p=0.000, p=0.030). Az goren cocuklarda elde edilen sonuclarin bu degiskenlerde daha yiiksek oldugu
saptanmistir. Bu sonug, normal gériise sahip, tipik gelisim gésteren cocuklar lehinedir.

Tartigma: Sonuclar, az géren okul cagi cocuklarinin tipik gérmeye sahip akranlarina gore daha bilyiik
boyutlu harfler yazdiklarini gostermistir. Bunun nedeni, el yazisi harflerinin uzamsal boyutlarini ayirt
etme glicliigli veya az géren cocuklarda gérme keskinliginin azalmasi olabilir.

Anahtar Kelimeler: Cocuk, Az Gérme, Gérev Performansi ve Analizi, El Yazisi
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INTRODUCTION

Handwriting is an important activity for school-
age children, who spend a considerable amount of
time engaged in activities involving handwriting in
their classes. Writing-related activities also have a
significant impact on academic achievement (1).
The act of writing includes fine-motor skills such
as visual-motor control, legibility, speed and per-
formance, as well as cognitive and perceptual skills
and kinaesthetic perception (2,3). A child’s visual
acuity plays an important role in developing these
skills. The writing skills of children with low vision
are weakened because they cannot pick up on as
many cues from their environment as their peers
with typical visual development, particularly those
related to visual-motor control (4). Children with
low vision may need optical aids even if their visual
acuity is sufficient to enable them to identify let-
ters in writing activities (5).

When considering the decrease in visual stimuli in
children with low vision, even those who use opti-
cal aids write more slowly than their peers: they
have more difficulty seeing the movement of their
pen or pencil and writing on a straight line (3,4,6).
They must also analyse what they are writing as
they write, including the width and height of and
gaps between letters. It is therefore vital to assess
children’s writing skills regularly, as it greatly af-
fects the academic achievement of children with
low vision (7).

Despite the fact that approximately 3 million
children worldwide have low vision, the number
of studies conducted on the problems affecting
this population is limited (7). Although some re-
search investigating the writing skills of children
with low vision has been done (3,4,8), to the best
of our knowledge this is the first study to analyse
the writing skills of school-age children with low
vision using scan and analysis computer technol-
ogy. Technological devices such as computers and
tablets were used in the assessments conducted
for this study and the sample population included
children with different diagnoses and typical devel-
opment.

In the studies, technological devices such as com-
puters and tablets were used in children with dif-
ferent diagnoses (9,10), but in these studies, writ-
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ing short sentences or following figures on tablets
were measured. In this study, unlike their work, it is
a technological analysis of their own handwriting
that children are familiar with as the student role
in the school setting.

In this context, the aim of this study is to compare
the writing skills of children with low vision with
that of their peers, who typically have a well-de-
veloped vision, using a computerized text analysis
system.

METHODS

This research was approved by the Non-Interven-
tional Ethics Committee of Hacettepe Universi-
ty (11th December 2018, Decision number: GO
18/880). The study protocol was explained to all
children and their parents and those who provided
signed informed consent were included. The study
was planned as a descriptive study and was con-
ducted between December 2018 and May 2019.

Participants

The study population comprised school age chil-
dren with low vision who applied to Hacettepe Uni-
versity Faculty of Physical Therapy and Rehabilita-
tion in Ankara. A group of children with typically
developed vision comprised the control group. Each
child who took part in the study was given infor-
mation about the research, and both the children
and their families read and signed a consent form
indicating informed consent to participate. School-
age children with low vision consulted in clinic by
eye specialists. Their diagnosis and visual acuity in-
formation was obtained from the health report. All
school- age children had moderate low vision. Any
child with a disability other than low vision, which
could affect writing, was excluded from the study.
School-aged children in the same age group with
typical vision and no other disabilities were also
included.

Procedure

The participants were evaluated in one-on-one in-
terviews. Each participant’s age, gender, height,
weight and body mass index were recorded. Each
participant’s dominant hand was defined as the
hand he or she used most frequently. A physiother-
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apy specialist performed the evaluations in a quiet
environment. Each child’s writing speed was mea-
sured using the Jebsen Hand Function Test (JHFT)
while he or she sat at a table in a chair with hip
and knee joints flexed at 90 degrees and ankles in
a neutral position (11). The children were given a
sentence consisting of 20 words typed in 12 point
font size and Verdana type (3,4). It was placed in
front of them on the table and they were asked to
copy it out on a piece of paper. The time each child
took to write out the sentence was recorded.

All of the children successfully completed the
copying task. The sample sentences were scanned
and recorded at 900 dpi resolution. The kinematic
properties of the sentences (trace length, vertical
size, horizontal size, vertical start, horizontal start,
loop area average width, straightness rel error and
slant) were analysed using MovAlyzeR (Neuroscript
LLC, USA) computerized text analysis system (ver-
sion 6.1) (12) (Figure 1).

The following aspects of the participants’ hand-
writing samples were measured. The vertical and
horizontal sizes were defined as the height and
width of the letters. The vertical and horizontal
starts were defined as the starting position on the
vertical plane (Y axis) and horizontal plane (X axis).
The loop area was described as the area of round-
ness and width of letters such as g, h, o, y, b and
d. The straightness rel error was called deviations
from smoothness during writing. The slant variable
indicated negative values (-) to the left and posi-
tive (+) values to the right (13). The assesment of
the children and the analyzing of the data took 30
minutes.

Statistical Analysis

The statistical analysis was conducted using the
Statistical Package for Social Sciences (SPSS)
for Windows version 22 (IBM, Armonk, NY, United

Table 1. Demographic Characteristics of Participants

States). Whether the variables were distributed
normally was determined using a statistical anal-
ysis method (skewness and kurtosis, the Shap-
iro-Wilk test or the coefficient of variation) and a
visual analysis method (detrended Q-Q plot, histo-
gram or a normal Q-Q plot). Descriptive statistics
were derived using the mean and standard devia-
tion for parametric variables (age, height, weight
and body mass index) and the median interquartile
range for non-parametric variables (trace length,
vertical size, horizontal size, vertical start, horizon-
tal start, average width of loop area, straightness
rel error and slant). The Mann-Whitney U test was
used to determine the differences between the two
groups for non-parametric variables. According
to the power analysis, the number of children has
been determined as at least 22 participants in the
each group (Type | error<0.05, Type Il error=0.80)

(3).
RESULTS

The mean age, the school- age children with low
vision (n=18) were 9.72+2.11 years, the control
group (n=24) were 10+2.02 years, and the domi-
nant hand for all of the participants was the right
hand. In this study, it would have been sufficient to
include 22 children in each group as a result of the
power analysis. We aimed to include 24 people in
each group. The writing analysis of 6 children with
low vision could not be performed by the program
then the study group was completed with 18 peo-
ple. A total of 42 children participated in the study:
18 (nine boys and nine girls) in the study group and
24 (12 boys and 12 girls) in the control group. The
participants’ demographic data is presented in Ta-
ble 1.

When the writing analyses of the groups were
compared, statistically significant differences
were found between the groups’ writing samples

Study Group

Control Group

Mean+SD Mean+SD
Age (year) 9.72+2.11 9.88+2.04
Height (cm) 140413 142413
Weight (kg) 32.86+9.28 35.33+9.3
BMI (kg/m?) 16.62+3.24 17.36+2.97

SD: Standard Deviation, cm: centimeter, kg: kilogram, m: meter, BMI: Body Mass Index.
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Table 2. Comparisons of Data Related to Writing According to Participants’ Computerized Writing Analysis

Study Group Control Group
Median IQR Median IQR P
Vertical Size 0.17 0.09 0.15 0.04 0.030°
Average Thickness 0.09 0.04 0.07 0.02 0.000™
Vertical Start 22324 121.61 92.83 47.66 0.000™
Horizontal Start 525.78 620.62 483.04 57.27 0.010°
Loop Area 0.01 0.009 0.02 0.007 0.010°
Straightness Rel Error 0.02 0.02 0.02 0.01 0.620
Slant -1.53 273 -2.61 5.92 0.370
Horizontal Size 0.28 0.16 0.23 0.05 0.240
JHFT (Writing time) (sec) 200 571.25 81.5 63.25 0.000

IQR: Interquartile range, JHFT: Jebsen Hand Function Test, sec: second "p<0.05, “p<0.001.

in terms of vertical size, average width, vertical
start, horizontal start, loop area and writing speed
(p<0.05). The high results was obtained in children
with low vision in these variables. There were no
other statistically significant differences between
the groups in terms of the other variables evalu-
ated by computerized text analysis. The data ob-
tained from the computerized text analysis of the
participants’ samples are presented in Table 2.

DISCUSSION

The evaluation of the handwriting scanned by the
MovAlyzeR (Neuroscript LLC, USA) computerized
writing program revealed that on average, school-
age children with low vision wrote their letters lon-
ger (vertical size), wider (average width) and with
starting points which were higher (vertical start)
and further to the right (horizontal start). These
participants also produced letters with a narrower
circular area (loop area) and had a slower writing
speed (measured using the JHFT) than the control
group.

As the children participating in the study were all
in school, the two groups formed were homoge-
neous in terms of age; they were also homogenous
in terms of their visual diagnosis and visual acuity,
and the performance of the children with low vision
was similar to that of children of similar age and
condition reported in previous studies.

There have also been various studies analysing the
writing skills of different age groups (14-18). The
kinematic properties of children’s handwriting have
been studied in many different ways in the litera-
ture. In such study, changes in writing characteris-
tics, pressure, direction, velocities and acceleration

were examined in order to determine the quality
and smoothness of handwriting (10,13). The meth-
ods used to detect differences in these variables
usually involved digital tablets. In their kinematic
writing analysis of school-age children, Guilbert et
al. found that sensory input, particularly visual and
proprioceptive cues, is more important for children
than adults (19). Atasavun and Aki emphasized
that their study, visual-motor control are also ef-
fective in writing skills of students with low vision
(3). Giiven and Atasavun Uysal have also found that
similar results of their study with kinematic analy-
sis in children. They stated that children with low
vision performed greater stroke size except for the
vertical size, more dysfluent movements, and slow-
er writing speed, than children with typical develop-
ment. They made the analysis by writing the short
sentence allowed by the program (10). In the pres-
ent study, unlike them, traditionally, children were
asked to write 20 words with paper and pencil in a
way they were familiar with. The wrote- sentences
were scanned and assigned to the computer, and
analysed and compared by the program.

Studies analysing the writing of children with low
vision often use paper and pencil writing for eval-
uations, as this is the most frequently used writing
method in school settings (3,4). For this reason,
in the present study the participants were asked
to write out their sample sentences using the pa-
per-and-pencil method they were accustomed to.
The sample sentences were then scanned onto a
computer and analysed using MovAlyzeR version
6.1 (Neuroscript LLC, USA) an objective assess-
ment method. The results of this study indicate
that the vertical size and average width of letters
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differed significantly between the two groups. It is
thought that children with low vision tend to write
longer and wider letters because of insufficient sen-
sory input. These children also tend to locate the
vertical and horizontal starts of their letters very
differently, a discrepancy that is statistically sig-
nificant. Children with low vision write letters that
are higher and start further to the right than their
peers because they tend to drop the letters into the
visual field. The loop area of their letters was found
to be significant as well. The circular features of
some letters tended to be narrower when written
by these students, suggesting that when they write
they are attempting to ensure the integrity of the
words. Future research is being planned which
analysis will be more objective and suitable in the
handwriting of children with low vision using a dig-
ital tablet and non-inking pen or using their pen
and paper with computerized analyses systems.

In the previous studies conducted on the writing
speed of children with low vision, the children’s writ-
ing speed was evaluated with JHFT, and the results
of all these studies indicated that children with low
vision write more slowly than their peers (3,4,8).
In the present study, it was found that school- age
children with low vision wrote more slowly than the
control group, which confirmed the trend report-
ed in the literature. As they mentioned, we agreed
that these difficulties may be due to a lack of visual
cues (3,4,8). In a study on how writing is taught to
children with low vision and typical development, it
was found that children in both groups had difficul-
ty writing a sentence in a straight line and their let-
ters were oblique (3,4). The results of the present
study confirm these findings in terms of straight
rel error and slant: This may be because school-
age children are taught the same the education
program for their age group in Turkey, regardless
of the school they attend. There was also no differ-
ence between the groups in terms of the average
length of their sentences. The reason for this may
be that children with low vision write most of their
letters wider and their round letters narrower.

School-age children with low vision are used in line
with the needs of writing training, with their opti-
cal devices, using contrast equipment, and in large
font paper in proper posture should be included in
the rehabilitation program.
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The inability to analyze the writing of some chil-
dren can be considered as a limitation of this study.
However, the results among the data are signifi-
cant.

This research is important because it is the first
study to examine the handwriting written on paper
by school- age children with low vision using a scan
and computerized writing analysis system. The aim
of the study was to use a computer program to
analyse the writing characteristics of the partici-
pants’ sentences written with paper and pencil. It
was found that school- age children with low vision
wrote thicker pencil lines, higher writing points,
higher letters and narrower letters with a circular
character; they also had a slower writing speed
than their peers with typically developed vision.

Writing is an important factor for the academic
achievement of low vision students. It is important
that technological writing and evaluation training
programs become more widespread in order to be
more present in the society without lagging behind
their peers. However, there are some criteria deter-
mined by the program for the analysis of the text. It
should be kept in mind that the requirements with
these encodings are important in the analysis of
the text.
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ROTATOR CUFF DISORDERS: A SURVEY OF CURRENT
PHYSIOTHERAPY PRACTICE IN TURKIYE

ORIGINAL ARTICLE

ABSTRACT

Purpose: One of the most important factors guiding the physiotherapy program for rotator cuff
disorders (RCD) is the clinical preferences of the physiotherapist in light of the evidence. However,
the management parameters are remarkably variable between physiotherapists. It was aimed to
describe the current physiotherapy practice of Turkish physiotherapists for the management of RCD
and to explore its parallelism with the research evidence, and with the clinical perspective in European
countries.

Methods: A cross-sectional online survey based on a clinical scenario that describes a typical
patient with symptoms of RCD was conducted during July/August 2020. Descriptive responses of 104
physiotherapists were reported and analyzed by grouping physiotherapists with special interest (SI)
who have further clinical experience or specialized training on RCD and no special interest (NSI).

Results: The most preferred approaches were mobilization (82), scapular stabilization exercises (82),
advice/education (71), and taping (62). The preference rate of cold therapy (x2=4.303, p=0.038) and
isometric exercises (x*=4.248, p=0.039) were significantly higher for physiotherapists with SI rather
than NSI group.

Conclusions: The most preferred management strategies of mobilization, exercise, and advice/
education have been aligned with the preferences of physiotherapists from European countries and the
current research evidence. However, passive modalities were also highly preferred. The management
strategies differ between the physiotherapists who have SI and NSI. The high degree of practice
variability and passive treatment preference of physiotherapists for the patients with RCD might be
due to a lack of following the current literature evidence regularly.

Keywords: Rotator Cuff, Shoulder, Survey/s

ROTATOR MANSET PATOLOJILERI: TURKIYE’DE
MEVCUT FiZYOTERAPi UYGULAMALARI

ARASTIRMA MAKALESI

0z

Amag: Rotator manset patolojilerinde (RMP) fizyoterapi programina yon veren en 6nemli faktorlerden
biri, bilimsel kanitlar 1siginda fizyoterapistin klinik tercihleridir. Bununla birlikte yoénetim parametreleri
fizyoterapistler arasinda oldukca degiskendir. Bu calismada Turk fizyoterapistlerin RMP tedavisi icin
kullandiklari mevcut fizyoterapi uygulamalarinin tanimlanmasi ve bu uygulamalarin literattr kanitlari
ve Avrupa Ulkelerindeki klinik bakis acisi ile paralelliginin incelenmesi amacland.

Yontem: RMP semptomlari olan tipik bir hastayr tanimlayan bir klinik senaryoya dayali kesitsel bir
online anket Temmuz/Agustos 2020 tarihleri arasinda uygulandi. Yiiz dort fizyoterapistin tanimlayici
yanitlari, RMP ile ilgili daha fazla klinik deneyime veya egitime sahip olan (SI) ve olmayan fizyoterapistler
(NSI) olarak iki gruba ayrilarak raporlandi ve analiz edildi.

Sonuglar: En ¢ok tercih edilen yaklasimlar mobilizasyon tercih edilen yaklasimlar mobilizasyon (82),
skapular stabilizasyon egzersizleri (82), tavsiye/egitim (71) ve bantlamaydi (62). Soguk uygulama
(x2=4,303, p=0,038) ve izometrik egzersiz (x?=4,248, p=0,039) tercih orani Sl grubundaki fizyoterapistler
icin NSI grubuna gore anlamli olarak yiiksekti.

Tartigma: En cok tercih edilen yonetim stratejileri olan mobilizasyon, egzersiz ve tavsiye/egitim
Avrupa ulkelerindeki fizyoterapistlerin tercihleri ve giincel literattir kanitlariyla uyumlu olarak bulundu.
Ancak pasif modaliteler de yiiksek oranda tercih edilmisti ve SI ve NSI gruplarindaki fizyoterapistlerin
yonetim stratejileri de farkllik gosteriyordu. RMP hastalari icin fizyoterapistler arasindaki yiiksek
oranda uygulama degiskenligi ve pasif tedavi tercihi, giincel literatiir kanitlarinin diizenli olarak takip
edilmemesine bagli olabilir.

Anahtar Kelimeler: Rotator Manset, Omuz, Anket
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INTRODUCTION

Shoulder pain is one of common musculoskeletal
problems encountered in primary healthcare insti-
tutions and it affects 15-30% of the general popu-
lation (1,2). Of all cases of shoulder pain, up to 80%
are derived from rotator cuff disorders (RCD) (3).
The symptoms of pain and functional limitations
according to RCD cause difficulties during activities
of daily living, work, and sport (4,5). Over 40% of
individuals with RCD reported continuing or recur-
ring symptoms 12 months after onset (6).

Physiotherapy approaches constitute an important
and comprehensive part of the treatment program
for RCD (7). However, there has been considerable
variability relating to the current physiotherapy
practice (8-12). Along with the inadequacies in
applying for evidence-based physiotherapy, the re-
sults of studies investigating the effectiveness of
exercise therapy alone and exercise therapy com-
bined with manual therapy are contradictory. (13,
14). In addition, recently the application of kine-
siotaping has not been recommended and it was
concluded that there is a lack of evidence of elec-
trotherapy in the management of RCD (14-17).

As physiotherapists play a key role in the manage-
ment of RCD, they should practice their profession
based on current, valid, and relevant evidence. In
this context, Littlewood et al. conducted a survey
on physiotherapists to investigate the clinical prac-
tice for RCD and it was emphasized that the clinical
practice of physiotherapists has a wide range of
different perspectives which is limitedly supported
by recent scientific evidence (19). Bury and Little-
wood repeated the same survey after 5 years to
understand whether the practice has been updated
considering current evidence and they concluded
that the practice had evolved in line with research
evidence (20). It was reported that physiotherapy
practice aligns with current evidence-based rec-
ommendations for the management of RCD by the
studies, conducted in Belgium & Netherlands (BE &
NL) and Italy (21,22).

To our knowledge, no similar research has been
conducted to determine existing physiotherapy
approaches for RCD in Tirkiye. Hence, we aimed
to identify the current physiotherapy practices of
Turkish physiotherapists and investigate how their

Ayberk B., Ozgiil B., Bury J., Polat M.G.

practices correspond with the current evidence, and
additionally compare the results with circumstanc-
es in other European countries. Moreover, it was
aimed to analyze the potential practice variabilities
between physiotherapists with special interest (SI)
who have further clinical experience or special edu-
cation (i.e., specific training course in the manage-
ment of RCD) and have no special interest (NSI).

METHODS
Study Design

This study was designed as a cross-sectional obser-
vational study. An online survey developed by Bury
and Littlewood is based on a clinical scenario that
describes a typical patient with symptoms of RCD
and consisted of 11 questions about physiotherapy
practice for the patient (20). The survey was adapt-
ed to the Turkish language with the permission of
the authors. The translated survey was piloted by
four senior clinicians, to have a clear translation
before dissemination. According to feedback from
the pilot process, some items of the open-ended
question about prescribed exercise instructions
(Question 8) were modified. The item of “frequen-
cy” was asked separately as daily and weekly fre-
quency and the item of “quality of movement” was
detailed as “pace” and “fluidity” in parentheses.

This study was approved by the Ethical Committee
of Marmara University Health Science Faculty, with
protocol number 25.06.2020/38 and conducted in
accordance with the Declaration of Helsinki.

Sampling and Recruitment

The inclusion criteria comprised Tirkiye-based
physiotherapists. Several online sources were used
to invite potential participants: a mail newsletter
promoted by the Turkish Physiotherapy Associ-
ation, community groups of physiotherapists on
social media, and the researchers’ professional
contacts. Informed consent was implied through
voluntary completion of the survey and hence writ-
ten consent was not requested from participants.

Sample Size

The study aimed to reach the maximum number
of participants collected during the data collection
period: similar to the previous studies (20-22).
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Table 1. Respondent’s Experience and Practice Settings

Variables Sl (36) NSI (68) Total (%)
Years Qualified (n=104)

<5 Years 16 37 53 (51.00 %)
5 Years to 10 Years 11 18 29 (27.90 %)
10 Years to 15 Years 7 7 14 (13.50 %)
15 Years to 20 Years 1 5 (4.80 %)
>20 Years 1 2 3(2.90 %)
Practice Setting (n=104)

Public Hospital 5 14 (13.50 %)
Education/Research Hospital 2 6 (5.80 %)
Private Clinic / Private Hospital 15 25 40 (38.50 %)
Sport Club 2 3 5 (4.80 %)
University/Research Center 7 17 24 (23.10 %)
Family Practice Center 1 0 1 (1.00 %)
Others 4 10 14 (13.50 %)

Sl: Special interest in Rotator cuff disorders; NSI: No special interest in Rotator cuff disorders.

Data collection

As a precedent, the previous studies indicated that
the total duration of one month was the optimal
period for data collection (20-22). The survey was
online, available via SurveyMonkey, during July/Au-
gust 2020 for a month period.

Statistical Analysis

All responses were downloaded into Excel 2016
(Microsoft Corp. Redmond, WA, USA) from Survey
Monkey. Descriptive statistics were shown by di-
viding into two groups as participants having a Sl
in RCD and those who had NSI. Chi-square tests
were applied to investigate any between-group
differences in the SAS Statistics version 9.4 (SAS
Institute, Inc., Cary, NC). Qualitative data obtained
from the open-ended questions were reviewed and
discussed by researchers (B.A. and B.0) and sum-
marized by constituting thematic categories and
subcategories.

RESULTS

In total, 104 physiotherapists completed the sur-
vey. There were not any excluded participants due
to the voluntary nature of filling out the survey. The
data of the physiotherapists in terms of years qual-
ified and practice setting are shown according to
the distribution in Table 1.
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Would you request any further information or
undertake any further clinical tests?

Overall, 44.2% (46/104; 14 Sl, 32 NSI) of Turkish
physiotherapists would carry out further physical
examination tests, 43.3% (45/104; 16 SI, 29 NSI)
would require more subjective information, 36.5%
(38/104; 9 SI, 29 NSI) would carry out further in-
vestigations and 34.6% (36/104; 16 SI, 20 NSI)
would undertake further rehabilitation classifica-
tion (Figure 1).

Which management strategies would you typ-
ically recommend for this patient?

The most preferred management strategies were
mobilization (82/104; 78.8%; 29 SI, 53 NSI), ad-
vice/education (71/104; 68.3%; 27 SI, 44 NSI), tap-
ing (62/104; 58.7%; 22 Sl, 40 NSI) and some form
of exercise therapy (Figure 2).

Within the type of exercises 78.8% (82/104; 30
SI, 52 NSI) would use scapular exercises, 53.4%
(55/104; 20 SI, 35 NSI) would use kinetic chain ex-
ercises, 50.0% (52/104; 23 SI, 29 NSI) would pre-
scribe isometric exercises, 50.0% (52/104; 19 SI,
33 NSI) would prescribe isotonic exercises. While
isometric exercises were frequently preferred by
the SI group (63.9%), physiotherapists in the NSI
group generally do not prefer this type of exercise
(57.4%) (x*=4.248, p=0.039).
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Figure 1. Would you request any further information or undertake any further clinical tests?

90
80
70
60
50
40
30
20
10

Stretches NN

[sometric INNEIEGEGGG_G_
Isotonic NN
Scapular I

Isokinetic M

Cold therapy NN
Kinetic chain NN

Heat therapy N

No treatment |

Advice/education NN

Taping I

Other

Massage NN

Mobilization I
Manipulation

Cervical/thoracic NN
Acupuncture W
CSS injection 1l

Electrotherapy NN

Other exercises [l
Investigation/opinion M

B NSI m S|

Figure 2. Which management strategies would you typically recommend for this patient?

Massage (49/104; 47.1%, 49/104; 17 Sl, 32 NSI),
electrotherapy (48/104; 46.2%, 13 S, 35 NSI) treat-
ment directed at cervical/thoracic spine (39/104;
37.5%, 17 SI, 22 NSI) and cold therapy (38/104;
36.5%, 18 SI, 20 NSI) were other used treatment
modalities. A significantly greater proportion of the
NSI group did not prefer cold therapy when com-
pared to the SI group (x*=4.303, p=0.038).

When prescribing exercises, what instructions
do you generally give to the patient?

The first item of the open-ended question that ad-
dressed pain, 42% (42/100; 11 SI, 31 NSI) of re-
spondents would recommend exercising with pain
that is around the patient’s pain threshold, 15%
(15/100; 7 SI, 8 NSI) would instruct the patient
to perform exercises with a pain that is below a
certain value on the visual analog scale (e.g., be-
low 5 or 6). A minority (9/100; 9%; 1 SI, 8 NSI)
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Table 2. Treatment Delivery

Variables Sl (36) NSI (68) Total (%)
Treatment Setting (n=104)

Face-to-face Appointments 10 16 26 (25.00%)
Home-based Program 2 1 3 (2.90%)
Face-to-face and Home-based Program 31 65 96 (92.30 %)
Group Class(es) 3 3(2.90 %)
Other 2 0 2 (1.90 %)
Number of Times Typically Seen (n=104)

Once 0 0 0 (0.00 %)
Twice 2 2 4 (3.80 %)
3 or 4 Times 7 13 20 (19.20 %)
5 or 6 Times 10 12 22 (21.20 %)
7 or 8 Times 5 7 12 (11.50 %)
9 or 10 Times 2 20 22 (21.20 %)
More than 10 Times 10 14 24 (23.10 %)
Typically, Duration of Treatment (n=104)

Up to 3 Weeks 6 20 27 (26.00 %)
Up to 6 Weeks 18 21 39 (37.50 %)
Up to 8 Weeks 5 14 19 (18.30 %)
Up to 3 Months 4 7 11 (10.60 %)
Up to 6 Months 2 4 6 (5.80 %)
Up to 12 Months 1 1 2 (1.90 %)
Other 0 0 0 (0.00 %)

Sl: Special interest in Rotator cuff disorders; NSI: No special interest in Rotator cuff disorders

would advise exercising with some level of pain if
the symptoms disappeared in the following 3-12
hours, of which a higher proportion belonged to the
NSI group.

Regarding the exercise load, the most common
suggestions were loading under the guidance of
pain (22/86; 25.5%; 10 SI, 12 NSI) and the patient’s
tolerance to load (19/86; 22%; 7 SI, 12 NSI). 16.2%
(14/86; 4 SI, 10 NSI) of respondents suggested
gradual progression when exercise loading. In re-
lation to resistance, 15.1% (13/86; 6 SI, 7 NSI) of
respondents would use some level of resistance.

In relation to exercise repetitions, the instructions
were repetitions of less than ten (16/97; 16.4%; 9
SI, 7 NSI), ten repetitions (33/97; 34%; 10 SI, 23
NSI), and repetitions of greater than ten (24/97;
24.7%; 11 SI, 13 NSI), and “up to three sets” (19/97;
19.5%; 9 SI, 11 NSI).

In terms of daily exercise frequency, the most com-

mon responses were more than 3 times, (12/95;
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12.6%; 3 SI, 9 NSI), 2 to 3 times (11/95; 11.5%;
7 S, 4 NSI) or once (8/95; 8.4%; 3 SI, 5 NSI). On a
weekly basis, most of the respondents would sug-
gest every other day (47/91; 51.6%; 14 SI, 27 NSI)
or 3 to 6 days (40/91; 43.9%; 15 SI, 25 NSI).

Concerning the exercise position, the most frequent
response was prescribing exercise in terms of body
position (e.g., standing, sitting) (37/72; 51.3%; 13
Sl, 24 NSI). Another common response was using
pain-free positions (17/72; 23.6%; 7 SI, 10 NSI).
9.7% (17/72; 7 SI, 10 NSI) of respondents mention
the exercise position should depend on the exercise
type. In relation to the quality of movement, the
most common responses were slow (48/78; 61.5%;
20 SI, 28 NSI), controlled, and/or smooth (28/78;
35.8%; 12 SI, 14 NSI).

Concerning the progression of exercises, 31.6%
(19/60; 9 SI, 10 NSI) of respondents stated that
they would progress as pain or fatigue allows, and
16.6% (10/60; 2 SI, 8 NSI) would progress after be-
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Figure 3. What advice would you typically offer this patient?

ing comfortable during exercises. In relation to the
regression of exercises, the most common theme
was regressing the exercises if the symptoms flare
up or are worsening (32/51; 62.7%; 14 SI, 18 NSI).

What advice would you typically offer this pa-
tient?

While home exercise programs (94/104, 90.3%)
were the most popular advice for Turkish physio-
therapists, the use of written advice was less prev-
alent (31/104, 29.81%) (Figure 3).

Table 2 presents an overview of how the respon-
dents would typically deliver treatment for this
patient. The majority would use a combination of
face-to-face appointments and a home-based pro-
gram, seeing this patient more than 10 times and
over 6 weeks.

Would you expect this person to recover with
the prescribed physiotherapy?

In response to this question, 62.5% (65/104; 23 SI,
42 NSI) considered that this person would recover
within 3 months and 28.8% (30/104; 9 SI, 21 NSI)
considered recovery would be achieved within 6
months (Figure 4).

What would be your main treatment goals for
this patient?

All respondents, %100 (36 SI, 68 NSI) stated at
least one treatment goal in this open-ended ques-
tion. The most frequent treatment goals were a de-
crease in pain/symptoms; an increase in the range
of motion; improvement of RC muscle strength
and/or scapular stabilization.

Would you consider referring this patient for a
surgical opinion and if so, when?

Most of the respondents’ stated to consider refer-
ral for a surgical opinion (65/104; 62.5%; 23 SI 42
NSI) Surgical options following a specified period
of conservative treatment first or with certain stip-
ulations were the most common subthemes.

Do you think that further research could ben-
efit your practice with regard to rotator cuff
disorders?

Most of the respondents (92/104; 88.5%; 33 SI, 59
NSI) considered that further research could benefit
their practice. The suggestions for further research
predominantly were focused on revealing which ex-
ercise type is more useful to treat RCD, the effec-
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Figure 4. Would you expect this person to recover with the prescribed physiotherapy?

tiveness of manual therapy techniques and investi-
gation of other muscle activity around the shoulder
joint, beyond the RC muscles.

DISCUSSION

The results of this study showed that Turkish phys-
iotherapists constitute physiotherapy programs for
RCD by using a wide variety of interventions includ-
ing advice/education, exercise therapy, mobiliza-
tion as well as other passive treatment modalities
such as taping, massage, and electrotherapy. In ad-
dition, preferred rate differences for cold therapy
and prescribing isometric exercises were detected
between the SI and NSI groups.

In relation to clinical examination, some of the re-
spondents particularly would perform special clin-
ical tests of the shoulder in the line with the find-
ings of previous studies (20-22), but contrary to
current evidence that suggests the poor diagnostic
accuracy and reliability of those clinical tests (23-
25). Furthermore, 36.5 % of the respondents would
request further investigation by imaging methods.
This preference of Turkish physiotherapists was
parallel to the responses shown in BE & NL and
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Italy (21,22), contrary to responses from the United
Kingdom (UK) (20). However, an uncertain relation-
ship between the source of the pain and the struc-
tural examination via imaging techniques has been
indicated (23,26,27).

In addition, only 34.6 % of respondents stated us-
ing rehabilitation classification approaches such
as shoulder symptom modification procedure or
McKenzie in the clinical evaluation. This result has
constituted a contradiction to the UK results (%53)
(20) which most of the physiotherapists indicate
that they would use rehabilitation classification,
however, the current result was parallel with the BE
& NL (21) and Italy results (22). This result might
be potentially explained by the possibility of those
classification approaches are rarely included in un-
dergraduate education in Tirkiye.

The most preferred management strategies by
Turkish physiotherapists were mobilization, ex-
ercise therapy, and advice/education. The prefer-
ences for advice and exercise therapy were sim-
ilar to previously conducted studies and research
evidence (13,20-22,28). Particularly, mobilization
was highly preferred by Turkish physiotherapists



(78.8%) comparable to BL & NL (21) and Italian
physiotherapists (22). This result has shown that
the preferences of physiotherapists in different
countries towards the mobilization approach are at
different rates. In addition, while the preference for
joint mobilization has decreased in the UK over the
years (35% vs 23%) (12,20), it is remarkable that
rate is quite high in Turkiye in the current situation.
Although a recent systematic review suggests that
manual therapy combined with exercise may have
short-term benefits in reducing pain and improv-
ing function, the findings of another meta-analy-
sis indicate that combining manual therapy with
exercise did not demonstrate superior effective-
ness compared to exercise alone in adult patients
with RCD. These contrasting results highlight the
need for further research to reconcile the conflict-
ing findings and explore optimal manual therapy
approaches for the management of RCD (13,14).
The reason why this approach is detected at high
rates in Turkiye may be that it can also be applied
in combination with exercise, however, the lack of
such an option in the survey may have affected the
answers of the participants.

The use of other passive treatment modalities
such as taping, massage, and electrotherapy was
also frequently preferred. Nonetheless, the lack of
high-quality evidence for the clinical effectiveness
of these passive modalities has been reported (13).
The possible preference reasons for the passive
treatment modalities might be that those passive
modalities are still considered core elements of
conventional musculoskeletal physiotherapy prac-
tice, ordered by physicians, or requested by patients
in Turkiye. Although physiotherapists answered
the questions independently as decision-makers,
any physiotherapists working in Tirkiye, especially
those working in a private or public hospital, are
not able to work with the direct access option while
it is possible in private practice in European coun-
tries (29). Thus, the obligation of physiotherapists
to work with physicians, the standard orders used
in the health system in Tirkiye, and the expecta-
tions of the patients may require the use of some
ordered passive modalities and may accordingly
affect the physiotherapists’ perspectives on treat-
ment alternatives. It was concluded that great-
er technical autonomy resides in countries where

Ayberk B., Ozgiil B., Bury J., Polat M.G.

individuals can self-refer to physiotherapists in a
review on direct access and contemporary prac-
tice (29). Another possible reason why passive mo-
dalities are preferred more frequently by Turkish
physiotherapists may be the variable professional
knowledge of the graduates due to the probability
of different contents of each curriculum of univer-
sities. Moreover, physiotherapists with Sl were sig-
nificantly more likely to use cold therapy (x2=4.303,
p=0.038), although there is no clear clinical recom-
mendation for this method in the management of
RCD in the relevant literature.

When the preferred exercise type is examined;
most Turkish physiotherapists (78.8%) would
prefer scapular exercises, similar to the physio-
therapists in BL & NL (21) and Italy (22). Despite
reported wide use in clinical practice, recent sys-
tematic reviews have revealed conflicting results
regarding the effectiveness of scapular exercises
(30-32). One possible motive behind the prefer-
ence for scapular exercises is their recognition as
a core aspect of exercise prescription for achiev-
ing and maintaining optimal alignment and move-
ment of the scapulohumeral joint. This preference
is supported by previous studies that consistently
establish a relationship between altered scapular
kinematics and various shoulder pathologies (33-
35). Isotonic, isometrics, and kinetic chain exercis-
es were also suggested by half of the respondents.
Physiotherapists of the Sl group were significantly
more likely to use isometric exercises in their treat-
ment than the NSI group (x*=4.248, p=0.039). This
difference in the preferences of the Sl group may
be due to the earlier demonstration of the positive
effects of isometric exercises on pain perception
and their ability to help control pain (36-38).

There was a large variety in responses in terms of
exercise prescription parameters. While respon-
dents mostly describe the parameters in terms of
pain, load, sets, and repetitions, responses to other
parameters such as fatigue, quality of movement,
progression, and regression were relatively low.
For example, 70% of respondents would advise ex-
ercising with varying levels of pain during exercises
while only 119% stated they would specifically work
within the pain-free range. Besides the current ev-
idence has been uncertain regarding pain produc-
tion or avoidance during exercise yet (12), Smith et
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al. reviewed systematically that shoulder exercises
into pain are superior to pain-free exercises for pa-
tient-reported pain level with moderate quality of
evidence (39). In relation to sets and repetitions, 3
sets and/or repetitions of <10 were the most fre-
quently suggested. Overall, stated instructions for
exercise parameters were inconsistent and reflect-
ed current uncertainty in the literature. Further re-
search is needed to put forth the optimal exercise
prescription parameters specifically for RCD.

While Turkish physiotherapists preferred a wide
variety of treatment delivery options, the home ex-
ercise program was the most popular one. In addi-
tion, Turkish physiotherapists would provide fewer
group classes (2.9%) and more visits (56%; between
5 and 10 times), opposite to physiotherapists in the
UK (149%; group classes, 36.5% 5-10 times of visit)
(20). This may be expected to be due to different-
ly designed healthcare systems or Turkish physio-
therapist’s perspectives on recovery rate, in which
81.1% of Turkish physiotherapists would complete
the treatment of patients up to an 8-week period,
whereas only 32.1 % of UK physiotherapists would
complete up to 8 weeks (20).

One strength of the presented study was the in-
clusion of participants from variable roles /set-
tings, which increases the likelihood of represen-
tative samples. Furthermore, it is worth noting that
a slight majority of respondents (51%) had been
qualified for under 5 years, indicating a group that
completed their undergraduate education more
recently and may have been exposed to the latest
evidence in the field. While this could be seen as a
strength of the study, allowing for insights into the
practice preferences of younger physiotherapists in
managing RCD, it also poses a limitation. The rel-
ative lack of clinical experience among this group
raises questions about the level of expertise and
hands-on knowledge they may possess in effective-
ly addressing the complexities of RCD. In addition,
the percentage of the respondents who had been
qualified for more than 10 years was only 21.1%.
Therefore, the combination of limited experience
among younger practitioners and a relatively low
percentage of highly experienced professionals
raises concerns about the overall proficiency and
depth of knowledge within the field.
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The evident limitation of this study was proba-
bly the low number of participants, which may be
due to the announcement of the survey during the
Coronavirus Disease 2019 pandemic. The lack of
motivation or harsh working conditions of Turkish
physiotherapists might have had a negative effect
on the idea of participation in a clinical survey in
that period. However, the participant number was
still comparable to the other studies from Europe.
However, updated work including a larger number
of physiotherapists can be carried out in further
years.

The present study is the first study to provide in-
sight into Turkish physiotherapy practice for RCD.
Advice, scapular exercises, and mobilization were
the most preferred treatment strategies by Turkish
physiotherapists, reflecting the current literature
and similar to the results of previously conducted
surveys in European countries, apart from a dif-
ferent point of view in terms of joint mobilization.
However, passive modalities, with limited effec-
tiveness in the literature, such as taping, massage,
and electrotherapy were also preferred by most
Turkish physiotherapists. The possible reasons why
passive modalities are preferred more frequently
than physiotherapists in other countries may be
variable professional knowledge of the graduates
due to the possibility of different contents of the
university education, the different health system
procedures & the nonapplication of direct access.
Additionally, it was detected that physiotherapists
who have a Sl in RCD significantly preferred to
prescribe cold therapy and isometric exercise. Al-
though the responses were generally parallel to
current evidence-based strategies, the wide vari-
ety of selected interventions and lack of consen-
Sus on exercise prescription parameters indicates
that current physiotherapy practice and manage-
ment were clinician-dependent. The high degree
of practice variability and passive treatment pref-
erence of physiotherapists might be due to a lack
of reading the current research evidence regularly.
Thus, we recommend that physiotherapists consid-
er the current literature more frequently in addition
to their clinical experience in RCD management. In
addition, regular workshops and seminars can be
organized by healthcare organizations to improve
evidence-based practices, especially in RCD. More



research is needed to determine definite exercise
parameters including type, frequency, duration, and
intensity, and to establish optimal management
strategies for RCD.
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THE EFFECTS OF CALISTHENIC EXERCISES ON SLEEP
QUALITY, FATIGUE, AND DEPRESSION IN ELDER
ADULTS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The physical, psychological, even economic and environmental changes emerged with
age cause problems in sleep. The lack of exercise habits could increase the incidence of unfavorable
sleep disorders with depression and fatigue. The aim of this non-randomized controlled study was to
investigate the considerable effects of calisthenic exercises on sleep disorders, depression, and fatigue
in elder adults.

Methods: The study was conducted at Pamukkale University and Hatay Mustafa Kemal University.
Sixty-two individuals participated in the study between May 2018-October 2019. While the Calisthenic
Group (n=32) performed calisthenic exercises for 30-45minutes/session and 3days/6weeks, and
Control Group (n=30) did not performed. Fatigue, depression, and sleep quality levels were assessed
using the Fatigue Severity Scale (FSS), Beck Depression Scale (BDI), and Pittsburgh Sleep Quality Index
(PSQI), respectively.

Results: Statistically significant differences among FSS (p=<0.001), BDI (p=0.022), and PSQI (p=0.006)
scores were found in the Calisthenic Group after the intervention, while there were differences only in
fatigue (p=0.035) and total sleep quality (p=0.035) for the Control Group. We found that the Calisthenic
Group’s PSQI latency, PSQI sleep duration and PSQI total scores decreased in post-treatment. Both
fatigue severity (p<0.001) and depression levels (p<0.001) were highly correlated with PSQI-subscores,
except for sleep duration subscore (FSS p=0.934, BDI p=0.276).

Conclusion: Regular calisthenic exercise programs may enable elders to better manage changes in
the aging process. Physiotherapists should consider including calisthenic exercises in the rehabilitation
programs for its effects on all parameters of sleep, fatigue, mental and emotional status in this
population.

Keywords: Calisthenics, Depression, Exercise, Fatigue, Older Adults, Sleep

YASLI ERISKINLERDE KALISTENIK EGZERSIZLERIN
UYKU KALITESI, YORGUNLUK VE DEPRESYON
UZERINE ETKILERI

ARASTIRMA MAKALESI

0z

Amac: Yasla birlikte ortaya cikan fiziksel, psikolojik, hatta ekonomik ve cevresel degisiklikler uykuda
sorunlara neden olmaktadir. Egzersiz aliskanliginin olmamasi, depresyon ve yorgunluk ile birlikte
olumsuz uyku bozuklugu insidansini artirabilir. Bu randomize olmayan kontrollii calismanin amaci,
yasli eriskinlerde kalistenik egzersizlerin uyku bozukluklari, depresyon ve yorgunluk tizerindeki 6nemli
etkilerini arastirmakti.

Yontem: Bu calisma Pamukkale Universitesi ve Hatay Mustafa Kemal Universitesinde yapildi.
Calismaya Mayis 2018-Ekim 2019 tarihleri arasinda 62 kisi katildi. Kalistenik Grup (n=32) 30-45
dakika/seans ve 3 giin/6 hafta kalistenik egzersizler yaparken, Kontrol Grubu (n=30) yapmadi.
Yorgunluk, depresyon ve uyku kalitesi diizeyleri sirasiyla Yorgunluk Siddet Olcegi(YSO), Beck Depresyon
Olcegi(BDO) ve Pittsburgh Uyku Kalitesi indeksi(PUKI) kullanilarak degerlendirildi.

Sonuglar: Miidahale sonrasi Kalistenik Grup'ta YSO(p<0.001), BDO(p=0.022) ve PUKi(p=0.006)
puanlarinda istatistiksel olarak anlaml fark bulunurken, Kontrol Grubu icin sadece yorgunluk(p=0.035)
ve toplam uyku kalitesinde (p=0.035) bulundu. Kalistenik Grubunun PUKI latansi, PUKI uyku siiresi ve
PUKI toplam puanlarinin tedavi sonrasinda azaldigini saptadik. Hem yorgunluk siddeti (p<0.001) hem
de depresyon diizeyleri (p<0.001), uyku siiresi alt puani (YSO p=0.934, BDO p=0.276) haric, PUKi-alt
puanlari ile yiksek oranda iliskiliydi.

Tartigma: Diizenli kalistenik egzersiz programlari, yashlarin yaslanma siirecindeki degisiklikleri daha
iyi yonetmelerini saglayabilir. Fizyoterapistler uykunun tiim parametreleri, yorgunluk seviyeleri, mental
ve emosyonel durum tizerindeki etkileri nedeniyle bu poptilasyonda kalistenik egzersizleri rehabilitasyon
programlarina dahil etmeyi diistinmelidirler.

Anahtar Kelimeler: Kalistenik egzersizler, Depresyon, Egzersiz, Yorgunluk, Yash Eriskinler, Uyku
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The Effects of Calisthenic Exercises on Sleep Quality, Fatigue, and Depression in Elder Adults

INTRODUCTION

Aging is a natural process that causes physiolog-
ical, biological, and psychological decline. Muscle
weakness, sensorial problems, cardiovascular dis-
eases, cognitive impairment, and psychological
problems affect elder adults in the aging process
(1). These changes cause decreased physical ac-
tivity and performance, poor sleep quality, and de-
terioration in the emotional state more frequently
aged 65 years and older. Although depression can
be seen in all ages, prevalence and severity of de-
pression increase with aging, negatively affecting
the quality of life (QoL) of both elders and their
relatives. It reduces the pleasure of life and causes
social communication disruptions; therefore, de-
pression and fatigue make it difficult to cope with
changes during the aging process (2).

Fatigue is a chronic and multidimensional problem
in older adults. Its’ complicated content could be
related to short-term memory, insufficient concen-
tration, and sleep disorders (3). Besides these, the
energy of elder adults and tolerance to daily activ-
ities decrease, too. Almost half of the elders com-
plain of moderate-to-severe fatigue (4). Muscle fa-
tigue and weakness could be seen, especially in the
lower extremity and trunk extensor muscles. Mus-
cle weakness can lead to overuse of the remaining
muscle strength. An earlier onset of fatigue causes
an increased need for support and a dependent life
(5). These physical, psychological, economic, and
environmental changes along with aging, cause
sleep-related problems, such as falling asleep,
being unable to maintain sleep, waking up early
in the morning, and excessive daytime sleepiness
(6). Sleep disturbances can cause increased mor-
tality risk, metabolic problems, headache, fatigue,
perceptual disorders, drowsiness, learning disabil-
ities, concentration problems, cognitive problems,
increased health problems, and accidents. Further-
more, medicine is the commonly chosen solution to
promote sleep. In addition to these, sleep distur-
bances, and the medicine used to sleep, increase
the fall risk. Additionally, owing to adverse and
diffuse reflection of sleep, balance, cognitive and
emotional problems, the overall QoL of elder adults
diminishes dramatically (7).

Exercise plays a key role in the healthy aging pro-
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cess. In recent literature, studies have focused on
the effects of resistive, aerobic, endurance, flexi-
bility, and balance exercises on elder adults. The
most highlighted results showed that elder adults
should do regular physical activity and exercises to
manage the changes in physical, psychological, and
social aspects of aging (8). Aerobic calisthenic pro-
grams could provide the maintenance of healthy
physical, mental, and cognitive status in elder
adults (9). The aerobic calisthenic exercises, which
are performed in sitting and standing positions in
addition to squatting, could increase exercise tol-
erance.

Calisthenics causes improvements in balance,
muscle strength, mobility, cognition, sleep disor-
ders, aerobic capacity, and emotional problems (9,
11-13). While the effects of different kinds of ex-
ercises on depression, fatigue, and sleep disorders
in elders have been widely discussed (1, 14-16), it
has been recorded that calisthenic exercises for
elders are not as focused on young adults. It is
well known that those, especially the elders, with-
out exercise habits, have depression and fatigue
as a causal effect (17, 18). Furthermore, inactivity
generally causes sleep disturbances, which could
affect physical, mental, and psychological health
negatively (15). Calisthenic exercises are among
the most effective, cheap, easy-to-applicable, and
non-pharmacologic treatment approaches with no/
little side effects. Because of this reason, the study
focused on the effects of calisthenic exercises in
elder adults. However, exercise needs to be planned
through a comprehensive approach, consisting of
aerobic and resistance training to improve aerobic
capacity and sleep quality and to decrease fatigue
and depression levels (4, 18). Thus, the interaction
between depression, fatigue, sleep problems, and
exercise should be clarified for the assessment and
management of rehabilitation programs for elder
adults. This study aimed to determine the effects
of calisthenic exercises on sleeping problems, and
emotional and fatigue levels in the elderly adult
population multi-dimensionally.

METHODS

All participants gave written informed consent
before participation by themselves, and the study



protocol conformed to the standards for human
experiments set by the Declaration of Helsinki. Ap-
proval for the study was also obtained from the
Pamukkale University Non-Interventional Clinical
Studies Ethics Committee (4298783-050/26).

Participants

The study was conducted at Pamukkale University
and Hatay Mustafa Kemal University,. Sixty-two el-
der adults participated in the study between May
2018-October 2019. The inclusion criteria were be-
ing =65 years old, having no regular exercise habits,
having the cognitive level to follow commands and
exercises, and being a resident in a nursing home.
Exclusion criteria were having a severe systemic,
orthopedic, neurologic disease, or cognitive dis-
order. The elder adults who could not perform the
orders were also excluded from the study. Partici-
pants were categorized into the Calisthenic (n=32)
and Control (n=30) Groups in a non-randomized
sequencing manner. A non-randomized sequencing
could not be done for the study, as physiotherapists
followed elder adults in different cities of Turkiye.
Physiotherapists included the elder adults accord-
ing to the order of participation into the firstly
Calisthenic Group, and than the Control Group. In
this way, it was ensured that before the interven-
tion, the Calisthenic and Control Groups had similar
mean age and gender.

Outcome Measures

Each participant was evaluated at baseline and at
the end of the 6th week. Sociodemographic data
were recorded, followed by the assessment of fa-
tigue level with the Fatigue Severity Scale (FSS),
emotional status with the Beck Depression Inven-
tory (BDI), and sleep quality with the Pittsburgh
Sleep Quality Index (PSQI).

FSS was used to assess fatigue severity and its ef-
fects on daily living activities. The scale consists of
nine items and each item scores 1-7 points. Lower
scores show a low level of fatigue severity. The to-
tal score can be calculated by dividing total points
by nine. The cut-off value for pathological fatigue
was accepted as 4 (19, 20).

BDI was developed to quantitatively assess the
depressive findings that participants perceive. The
BDI includes 21 questions. Each item scores 0-3

Cetisli-Korkmaz N., Kara-Cakici G., Dogru-Huzmeli E., Huzmeli i, Melek .M.

points. The maximum score of the inventory is 63.
A score =17 points is suggested to be a risk factor
in terms of depressive symptoms (21, 22).

PSQI was developed to evaluate sleep quality and
obtain a quantitative measurement of sleep. The
scale consists of 7 components (subjective sleep
quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping med-
ication, and day dysfunction) with 24 questions.
Total score (0-21) increases as the sleep quality
decreases. A total score =5 indicates poor sleep
quality (23, 24).

Intervention

The Calisthenic Group (n=32) participated in a reg-
ular six-week calisthenic exercise program. The
program consisted of three sessions in a week, 30—
45 min/session, and 10 sets/each exercise. Elder
adults rested 5 minutes between the calisthenic
exercise sets.

The program included warm-up exercises at the
beginning and a cool-down period at the end of
the session. The warm-up and cool-down program
included posture, breathing and gentle stretching
exercises, respectively. The Calisthenic Group per-
formed breathing exercise and large muscle group
exercises (including gross muscles such as upper
and lower muscle groups and trunk muscles) com-
bined with breathing patterns in the work-out pe-
riod. Calisthenic exercises were performed in the
standing and long-sitting position. The elder adults
in the Calisthenic Group reached out forward to
their thumbs and backward in the sitting position.
The second exercise was in the standing position.
The Calisthenic Group started by grabbing their
waist on either hand. They opened their arms wide
and squatted stepping forward. Then, they stood
back from squatting and stepped back while grab-
bing their waist again. All exercises were done with
the supervision of the physiotherapist. The physio-
therapists particularly selected the mentioned two
exercises to improve balance, core strength, and
coordination. The beginning criteria for the exer-
cise program were being a volunteer for the pro-
gram and not having any systemic, cardiovascular,
or pulmonary disease. The physiotherapists set up
the exercise load according to the exercise toler-
ance of the elder adults. The exercise program was
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Table 1. Demographics of the Participants

Calisthenic Group

Control Group

n % n % x? p

Female 14 43.75 13 43.30

Gender 0.001 0.974
Male 18 56.25 17 56.70
Married 24 75.00 21 70.00

Marital Status 0.195 0.659
Widowed 8 25.00 9 30.00
Housewife 13 40.60 12 40.00

Occupation Officer 6 18.80 4 13.30 0.413 0.813
Worker 13 40.60 14 46.70
Cardiovascular 13 40.625 16 53.33

Chronic Disease Type2 DM 10 31.25 7 23.33 3.090 0.521
Osteopenia 0 - 2 6.67
llliterate 11 34.38 6 20.00
Elementary 14 43.75 19 63.33

Educational Level 3.010 0.698
High school 4 12.50 3 10.00
University 3 9.37 2 6.67

DM: Diabetes Mellitus, x*: Chi-Square Test.

terminated when the elder adults started to wind
while counting forward while they were exercis-
ing. The other termination criteria for the program
were feeling palpitations more and different from
usual and tired. The physiotherapists informed all
participants to give information if they had started
a new rehabilitation or physical activity program.
The elder adults were free to give up the program
when they would like to. The Control Group did not
participate in any rehabilitation program, but they
were enrolled in a rehabilitation program with cal-
isthenic exercises at the end of the study.

The Calisthenic Group started the program with
five repetitions for each exercise in the first week.
They performed each exercise seven times in the
second and third weeks, and ten times in the fol-
lowing weeks from the fourth week. Physiothera-
pists conducted all programs.

Statistical Analysis

Statistical analysis was performed with SPSS-IBM
Statistics 21 (SPSS Inc., Chicago, Illinois, USA). As
a result of the power analysis, when the alpha value
was set to 0.05, it was calculated that 95% power
would be obtained when 38 people were included
in the study (25). - The sample size was calculated
with the Pittsburgh Sleep Quality Index-sleep qual-
ity subscore.
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The mean, standard deviation (X, SD), frequency
(n) and percentile (%) were used for the descriptive
analysis. The Kolmogorov-Smirnov Test was used
to decide if the data followed a normal distribu-
tion. Significant differences in qualitative data of
demographics between groups were analyzed us-
ing the Chi-Square Test. The Mann-Whitney U test
was used to analyze significant differences in pre-
and post-treatment results between groups. Signif-
icant differences between pre- and post-treatment
results of each group were analyzed through the
Wilcoxon signed-rank test. Analysis of covariance
was performed to analyze the difference between
groups at the 6th week of assessment for the data,
which were significantly different at the baseline
assessment. Correlations between fatigue, de-
pression, and sleep quality scores were analyzed
through the Spearman correlation test. A correla-
tion coefficient (r) higher than 0.40 was accepted
as a moderate correlation, while higher than 0.70
was accepted as a strong correlation.

RESULTS

The mean age of the Calisthenic and Control
Groups were 69.50+3.53 (range 65-76) years and
69.87+4.81 (range 65-81) years, respectively (t=-
0.12, p=0.904). There were no differences in gen-
der, marital status, chronic disease, occupation,
and education level between the two groups (Table
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Table 2. Comparison of Pre- and Post-Treatment Scores of Fatigue, Depression and Sleep Quality in and between the

Groups

In Groups

Between Groups

Calisthenic Group

Control Group Pre-treatment Post-treatment

Pre- Post- Pre-treatment Post-
treatment treatment z p X + SD treatment z p z p z p
X +SD X +SD - X +SD

FSS 481 +1.65 433 +1.57 3.64 0.001** 461 +1.28 451 +1.30 211 0.035* -0.78 0.434 0.06 0.955
BDI 2059 +11.76 1766 +11.56 2.30 0.022* 1837 +12.32 17.37 +12.03 1.66 0.097 -0.61 0.540 -0.09 0927
PSQI-Total 8.63 + 3.38 6.84 + 2.87 2.75 0.006* 6.00 + 3.97 6.33 + 392 2.1 0.035* -2.81 0.005** 6.06© 0.017*
PSQI-Use
of sleeping 1.06 + 0.91 0.88 + 0.75 1.60 0.109 0.67 £ 0.96 0.73 + 0.98 1.00 0317 -1.86 0.063 -1.15 0249
medication
:;Stgllj;ileep 2.31 +1.31 0.69 +1.12 291 0.004** 1.40 £ 1.30 1.50 + 1.31 1.34 0.180 -2.62 0.009* 6,79° 0.012*
dPﬁglt-il:ep 0.47 + 0.84 0.31 £ 0.69 2.24 0.025* 0.13 £ 043 0.13+043 0.00 1.000 -2.04 0.042* 214" 0149
PSQI-Habitual
sleep 0.00 + 0.00 0.00 + 0.00 0.00 1.000 0.00 + 0.00 0.00 + 0.00 0.00 1.000 0.00 1.000 0.00 1.000
efficiency
P.SQI-SIeep 2.06 + 0.67 1.75 £ 0.62 2.50 0.012* 1.73 £ 0.69 1.77 £ 0.73 1.00 0317 -1.89 0.059 -0.02 00981
disturbances
PsSQl-
Subjective 1.53+0.72 1.16 £ 0.57 2.83 0.005** 1.30 £ 0.65 1.37 £ 0.61 1.00 0.317 -1.23 0.218 -1.44 0149
sleep quality
PSQl-Day

1.19 £ 0.90 1.06 + 0.80 0.92 0.356 0.77 £ 0.97 0.83 + 091 1.00 0317 -195 0.052 -1.19 0235

dysfunction

FSS: Fatigue Severity Scale, BDI: Beck Depression Inventory, PSQI: Pittsburgh Sleep Quality Index, z: Wilcoxon Signed Ranks Test, *:

(ANCOVA), * p<0.05; ** p<0.005.

1). The number of medicines used did not also dif-
fer (t=- 0.54, p=0.063).

There were no significant differences in pre-treat-
ment FSS and BDI scores between the groups
(Table 2). Although, PSQI-total score (p=0.005),
PSQl-sleep latency (p=0.009), and PSQI-Sleep
duration (p=0.042) subscores were higher in Cal-
isthenic Group in pre-treatment assessment. To
eliminate the pre-treatment differences between
the groups in these scores we conducted an Anal-
ysis of Covariance. We found significant differenc-
es in PSQI-Total (P=0.017), PSQI- Sleep latency
(p=0.012) between the groups.(Table 2). Although
there was a slight decrease in the post-treatment
score, Control Group’s depression level was record-
ed as borderline clinical depression for both pre-
and post-treatment results. Meanwhile, Calisthenic
Group’s depression level changed significantly from
middle-level depression (20.59+11.76) to border-
line-clinical depression (17.66+11.56). Other con-
siderable improvements recorded were FSS and
PSQI-total scores in the Calisthenic Group. Inter-
estingly, almost all PSQI-subscores slightly deteri-
orated in the Control Group, this deterioration was
not statistically significant, except for PSQI-to-

Analysis of Covariance

tal score. There was a slight decrease in FSS
(p=0.035) in addition to the deterioration recorded
for sleep quality with a slight increase in PSQI-to-
tal score (p=0.035) for the Control Group (Table 2).
Consequently, statistically significant differences
between pre-and post-treatment scores of Cal-
isthenic Group for FSS (p<0.001), BDI (p=0.022),
sleep latency (p=0.004), sleep duration (p=0.025),
sleep disturbances (p=0.012), and subjective sleep
quality (p=0.005) subscores and total score of PSQI
(p=0.006) (Table 2) showed the considerable im-
provement in fatigue, emotional status, and sleep
quality level after calisthenic exercises.

We compared results of difference between
pre-treatment and post-treatment (post-treatment
scores minus pre-treatment scores) of Calisthenic
Group and control group to eliminate the statistical
significance results in the pre-treatment results.
We found that the Calisthenic Group’s latency,
sleep duration, sleep disturbances, and subjective
sleep quality subscores and total score of PSQI sig-
nificantly decreased than the Control Group’s at the
6th week of assessment (Table 3).

Significantly moderate correlations were found be-
tween fatigue, depression, and sleep quality (Table
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Table 3. Comparison of the Difference between Pre-Treatment and Post-Treatment PSQI Results of the Calisthenic and

Control Groups

Calisthenic Group

Control Group

PsaQl X +SD X +SD z p
Total -1.7812 + 3.09 0.3333 + 0.99 -4.395 0.001**
Use of sleeping medication -0.1875 + 0.64 0.0667 + 0.37 -1.823 0.068
Sleep latency -0.6250 + 1.01 0.1000 + 0.40 -3.728 0.001**
Sleep duration -0.1563 + 0.37 0.0000 + 0.00 -2.240 0.025*
Habitual sleep efficiency 0.0000 + 0.00 0.0000 + 0.00 0.000 1.000
Sleep disturbances -0.3125 + 0.64 0.0333 £ 0.18 -2.881 0.004*
Subjective sleep quality -0.3750 + 0.66 0.0667 + 0.37 -3.185 0.001**
Day dysfunction -0.1250 + 0.75 0.0667 + 0.37 -1.487 0.137
PSQI: Pittsburgh Sleep Quality Index, zz Mann-Whitney U Test, *p<0.05, **p=<0.001.
Table 4. The Correlation between the Scores of Fatigue, Depression and Sleep Quality
BDI PsQl
Total Total USM SL SD HSE SDist SSQ DD

r 0.610 0.526 0.620 0.235 -0.011 n/a 0.651 0.623 0.358
FSS-Total

p 0.001** 0.001** 0.001** 0.066 0.934 n/a 0.001** 0.001** 0.004**

r 1 0.694 0.730 0.440 0.140 n/a 0.615 0.623 0.542
BDI-Total

p - 0.001** 0.001** 0.0017** 0276 n/a 0.001** 0.007** 0.001**

r 0.694 - 0.719 0.825 0.354 n/a 0.822 0.762 0.779
PSQIl-Total

p 0.001** - 0.001** 0.0017** 0.005** n/a 0.001** 0.001** 0.0017**

FSS: Fatigue Severity Scale, BDI: Beck Depression Inventory, PSQI: Pittsburgh Sleep Quality Index, USM: Use of sleeping medication, SL: Sleep Latency, SD:
Sleep Duration, HSE: Habitual sleep efficiency, SDist: Sleep Disturbances, SSQ: Subjective sleep quality, DD: Day Dysfunction, r: Spearman Correlation Test,

*p<0.05, **p<0.001.

4). Both fatigue severity (use of sleeping medicine
r=0.620, sleep disturbances r=0.651, subjective
sleep quality r=0.623, day dysfunction r=0.358;
p<0.005) and depression levels (use of sleeping
medicine r= 0.730, sleep disturbances r=0.615,
subjective sleep quality r=0.623, day dysfunction
r=0.542; p<0.001) were highly correlated with
PSQI-subscores, except for sleep duration subscore
(p>0.05). Additionally, although the sleep laten-
cy subscore-PSQl moderately correlated with the
depression level, no correlation was obtained with
FSS (Table 4).

DISCUSSION

We conducted this study to examine considerable
effects of calisthenic exercises on sleeping prob-
lems, fatigue and emotional levels in elder adults.
Calisthenic exercise was found to have positive
effects on sleep quality, fatigue, and emotional
levels, although the Control Group only showed im-
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provements in fatigue and total sleep quality. We
observed that the sleep quality and latency signifi-
cantly improved in the Calisthenic Group than the
Control Group at the 6th week of assessment. Sleep
quality of the Control Group worsened significantly.
On the other hand, fatigue results decreased sig-
nificantly in favor of the Calisthenic Group, which
did not reach the significance level between the
groups.

A sedentary lifestyle, sleep-related problems, and
metabolic dysfunctions have a strong relationship
with aging. In a study, calisthenic exercises in sit-
ting and standing positions were applied to the
elderly through 12 weeks, two sessions per week.
The program, which was focused on the trunk and
lower extremities, improved general health and
physical functionality (9). Although we applied a
similar calisthenic exercise procedure for only six
weeks, our study supports the importance of per-
sonalized and regular calisthenic exercises in elder



adults and emphasizes a holistic perspective for
health professionals working with elders.

The inappropriate sleep process causes cytokine
concentration changes, increased energy consump-
tion/metabolic rate, a prominent increase in corti-
sol level, central nervous system fatigue, changes
in heart rate and heart rate variability in addition
to the changes in mood and anxiety symptoms (26,
27). It was recorded that the participants in this
study had much worse sleep quality, fatigue sever-
ity, and depression than expected. The literature
indicates a relationship between fatigue and sleep
quality (16). Emotional state is associated with
sleep quality in older adults, as is the age associ-
ated with sleep duration (18). Our results support
knowledge about the presence of poor sleep quali-
ty, fatigue and emotional problems with aging and
the relationship among them. Thus, focusing on
these factors with a multi-dimensional approach is
important in geriatric rehabilitation (16).

There were some studies in the literature show-
ing significant improvement in total and subjec-
tive sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, day dysfunction and total
sleep quality subscores after an exercise program
implemented for elders (28). It was reported that
considerable effects of exercise on sleep quality
are maintained for 3 months (29). A six-month fol-
low-up study on aerobic exercise training showed a
significant increase in total sleep duration, sleep ef-
ficiency and sleep onset latency in older adults (14).
We found that there was a statistically significant
improvement in sleep latency (p=0.004), sleep du-
ration (p=0.025), sleep disturbances (p=0.012), and
subjective sleep quality (p=0.005) subscores and
total scores of PSQI (p=0.006) after just 18-ses-
sions of calisthenic exercise program, too.

Before the calisthenic exercise program, the Con-
trol Group’s sleep latency (p=0.009), and duration
subscores (p=0.042) and total scores of PSQI
(p=0.005) were significantly lower than those of
Calisthenic Group’s in our study. The aforemen-
tioned sleep quality results were significantly lower
in favor of the Control Group. In the Control Group,
only a significant difference was observed in the
PSQI-total score (p=0.035), which indicated deteri-
orated sleep quality after a six-week study period.
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Meanwhile, it was obtained that the sleep quality
of elders in Calisthenic Group was significantly im-
proved more than Control Group. In addition to the
positive effects of exercise on PSQI-total score, it
also significantly increased subjective sleep quality
(p=0.005) and shortened sleep latency (p=0.004) in
Calisthenic Group.

No difference was found in the baseline scores of
FSS and BDI between two groups. Additionally, the
post-treatment results were not different between
the groups, except for PSQI total and sleep laten-
cy subscore. The literature offers a longer exercise
period and follow-up than six weeks (9, 11, 14, 30).
While the calisthenic exercise program was applied
for only 6 weeks, improvement was recorded in
PSQIl’s total and sleep latency scores. Considering
the literature, we thought that if a longer exercise
program could be applied, the sleep quality of the
elderly individuals could be increased further with
the positive developments that could be obtained in
other parameters of sleep, fatigue and depression.
Because, our data showed that Calisthenic Group’s
FSS (p<0.001), BDI (p=0.022), and PSQI (p=0.006)
scores significantly improved, whereas only the FSS
improved in the Control Group (p=0.035). Mean-
while, the fatigue decreased significantly in both
groups. Although the literature supports the effects
of any type of aerobic exercise on fatigue and the
severity of fatigue was significantly decreased in
the Calisthenic Group, there was no difference be-
tween the groups at the 6th week assessment in
our study.

Together with other factors, fatigue is an import-
ant factor, which affects QoL negatively (4). It was
observed that both of the groups have considerable
fatigue levels in this study. Maintaining an individ-
ual’s physical capacity is crucial to reduce fatigue
severity in elder people. Because of this reason,
individualized regular exercise programs were sug-
gested for elders to cope with fatigue experience
as a regenerative compensation (16). Unfortunate-
ly, no difference was observed between the groups.
It is thought that the change in the Control Group,
may have been caused by the multidimensionality
of fatigue and its relationship with many factors
that we did not consider in our assessment pro-
tocol. Meanwhile, concordantly with the literature,
it was recorded that the FSS score decreased
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from 4.81+1.65 to 4.33+1.57 in Calisthenic Group
(p<0.001), which was significantly higher than that
of the Control Group. A meaningful and active life
increases the personal subjective vitality, while
decreasing the fatigue level, which was an early
indicator of aging-related decline (31). Especial-
ly, calisthenic exercise could be a kind of suitable
physical activity for inactive elder adults. The cal-
isthenic exercises were performed with warm-up
and cool-down periods, breathing patterns, and
individualized progression protocols in this study.
Researchers recommend weight-bearing calisthen-
ic exercises because body weight provides resis-
tance to movement (8). The calisthenic exercise
program was individualized according to the par-
ticipants’ conditional status and aimed to improve
the total aerobic capacity. We did not assess the
aerobic capacity, but the reduction in perceived fa-
tigue severity in ADLs by elders in our Calisthenic
Group, as far as we experienced, this indirectly sup-
ports the positive effects of calisthenic exercises
on aerobic capacity. Exercising, positively affects
the emotional status of all individuals, not just in
elders. Inactivity is a major problem that causes
sleep disturbance, which is thought to be related
to depression (32) is also considered in our study.
Aerobic exercises, endurance programs, high-in-
tensity progressive resistance training, and Tai Chi
and Qi Gong exercises have beneficial effects on
the depression in elders (33, 34). Especially, moder-
ate exercise programs could reduce resting plasma
concentrations of pro-inflammatory cytokines and
increase anti-inflammatory cytokines (35). We re-
corded that participants in Calisthenic Group had
moderate-level depression before the treatment,
which improved to borderline-clinical depression
after an 18-session exercise program (p=0.022). It
was recorded that the PSQl’s total (p=0.017) and
sleep latency subscore (p=0.012) difference be-
tween the groups at the 6th week of assessment
reached to significance level. It was stated that ex-
ercise is an effective intervention for those who do
not experience adequate sleep quantity or quality,
and may assist in alleviating symptoms of anxiety,
arousal, or poor mood in a recent systematic re-
view (26). Therefore, in parallel with the literature,
physiological changes mentioned above, and our
results, calisthenic exercises could be chosen as a
non-pharmacological treatment to reduce sleepi-
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ness, improve sleep quality, fatigue, and emotional
levels, especially in elders (36).

Performing calisthenic exercises for 30-40 min dai-
ly could improve sleep quality by building a bridge
between longtime sleep and need a little time to go
to sleep, as found in many studies and in our study.
We demonstrated that fatigue severity was signifi-
cantly associated with emotional status, total and
subjective sleep quality, use of sleeping medicine,
sleep disturbance (p<0.001), and day dysfunction
(p=0.004). If elders participate in an exercise pro-
gram, especially that consisting of calisthenic ex-
ercises, they could have better emotional status,
sleep quality, and aerobic capacity, which could
decrease the experienced fatigue severity level
during performing ADLs. Eventually, QoL of elders
and their families would increase. Thus, risks of the
occurrence of secondary problems that may occur
with the aging process could be reduced, with less
energy, workforce and financial resources spent.
The effects of calisthenic exercises on QoL of el-
ders and their families, and risks of the occurrence
of secondary problems associated with aging could
be the focus in future studies with long-term fol-
low-up.

Asymptomatic individuals who are physically inac-
tive but otherwise healthy may begin light to mod-
erate-intensity exercise without medical clearance,
and in the absence of symptoms, the intensity
may gradually progress as recommended in cur-
rent American College of Sports Medicine’s exer-
cise prescription guidelines (37). General exercise
testing guidelines, such as exercise testing, are no
longer universally offered. Instead, clinicians are
encouraged to assess the need for medical exam-
ination (a simple checklist that indicates the ab-
sence of any acute, severe or uncontrolled medical
problems that may put the individual at risk for
exercise), a brief physical assessment (especially,
cardiovascular, musculoskeletal, balance, falls and
fatigue concerns), exercise stress testing, diag-
nostic imaging or a structured and individualized
self-screening, using their clinical judgment and on
an individual basis (37, 38). In our study callisthen-
ic exercises were chosen as a safe and an aerobic
exercise with light-to-moderate intensity. Fatigue,
emotional status and sleep quality were questioned
in addition to the medical history. Unfortunately, no



exercise stress test or diagnostic imaging were
done before and during the physiotherapy and re-
habilitation sessions. In future studies prescreen-
ing protocols, and secreening during and after the
program could be done to assess the effectiveness
with objective methods.

A limitation of this study was that our participants
were non-randomly categorized. Secondly, the lack
of measurements for vital values was another lim-
itation of the current study. Meanwhile, the main
limitation of this study was focusing on the homo-
geneity of demographic parameters between the
groups, no similarity could be achieved between
groups in other parameters assessed, such as PSQI-
sleep latency, PSQI-sleep duration, and PSQI-total
scores. It was noted that there was a significant
difference in these parameters between the two
groups in favor of the Control Group. Therefore, de-
tailed statistical analyses were performed to elim-
inate this problem and found that the Callisthenic
Group’s PSQl’s total score and sleep latency sub-
score improved significantly after the 18 sessions
calisthenic exercise program. Lower scores define
better sleep quality in PSQI. As a result, we thought
that calisthenic exercises have positive effects on
sleep quality. One of the strong sides of this study
was the inclusion of a sufficient number of older
adults. The second one was that calisthenic exer-
cises are easy-to-applicable, cheap, no-risky, and
suitable for all age groups. We offer future studies
to be conducted with randomized groups with fol-
low-up assessments at 3 months, 6 months, and
1 year after the treatment program to investigate
long-term results of calisthenic exercises in elders.
Calisthenic exercises could also be combined with
physiotherapy and rehabilitation programs, which
consist of strengthening programs, such as aerobic
and balance exercises, yoga, Pilates, and Tai Chi,
and Qi Gong exercises (18, 26, 28, 29).

Maintaining optimum physical activity and func-
tional performance in elder adults is essential
during the aging period. Regular and personal-
ized calisthenic exercises could be beneficial for
the many aspects of health, such as sleep quali-
ty, depression, and fatigue levels. Physiotherapists
should assess these parameters while planning an
effective rehabilitation program. Improvements in
sleep problems, emotional status, and fatigue lev-
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els could increase the participation of elder adults
in ADLs. Follow-up studies and randomized-con-
trolled trials are needed to determine the long-
term effects of the calisthenic exercise program on
sleep quality, fatigue, and depression levels in this
population.
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HOW PILATES EXERCISES AFFECT SPORTS
PERFORMANCE? A SYSTEMATIC REVIEW

SYSTEMATIC REVIEW

ABSTRACT

Purpose: This systematic review aims to describe and summarise the effects of Pilates exercises (PE)
on athletic performance in athletes.

Methods: The published literature was reviewed in the electronic databases of PubMed, Web of
Science, and SCOPUS between 01.01.2010 and 01.01.2022. The articles were determined according
to the PICO criteria (population, application, comparison, and results) using the keywords "pilates
training', "pilates exercises’, and "pilates and athlete performance” in the title and abstract sections.
The titles and abstracts of articles were screened for relevance to the main research topic of this
study.

Results: A total of 151 articles were identified from the database search. Twelve articles were
included in the systematic review. The results showed that the studies carried out PE practice between
four weeks and 14 weeks. Also, it was found that , PE helps to improve postural stability, static and
dynamic balance, agility, muscle strength, flexibility, core strength, muscular endurance, general sprint
performance, VO2 max level, coordination, and technical skills in athletes.

Conclusion: Coaches and sports performance specialists can help athletes improve their physical
performance and core strength levels by including PE in their training programmes.

Keywords: Athletes, Athletic Performance, Exercise, Exercise Movement Techniques, Movement

PILATES EGZEBSiZLEBi SPOR PERFORMANSINI NASIL
ETKILER? SISTEMATIK DERLEME

SISTEMATiK DERLEME

0z

Amac: Bu sistematik derlemenin amaci, pilates egzersizlerinin sporcularda atletik performans gelisimi
lizerindeki etkisini incelemektir.

Yontem: Mevcut arastirmada, Pubmed, Web of Science (WOS) ve Scopus gibi veri tabanlarinda baslik,
ve zet kisimlari icerisinde "pilates antrenmant’, "pilates egzersizleri" ve "pilates ve sporcu performansi”
anahtar kelimeleri kullanilarak 01.01.2010 ile 01.01.2022 tarihleri arasinda yayimlanan bilimsel
hakemli dergilerdeki makalelerin bir listesi ¢ikarilmistir. Makaleler PICO kriterlerine (popiilasyon,
uygulama, karsilastirma ve sonuglar) gére belirlenmistir.

Sonuclar: Veri tabanlarinda yapilan tarama sonucunda yiiz elli bir (151) makaleye ulasiimistir.
Ulasilan makalelerin basliklari ve 6zetleri daha sonra bu calismanin ana arastirma konusuyla ilgisi
agisindan taranmis ve sonug olarak dahil edilecek makale sayisi on ikiye (12) indirilmistir. Arastirma
bulgularina incelendiginde, calismalarda pilates egzersiz uygulamalari dért hafta ile on dért hafta
arasinda gerceklestirilmistir. Ayni zamanda arastirmalarda pilates antrenmaninin sporcularda postiiral
stabilite, statik ve dinamik denge, ceviklik, kas giicii, esneklik, core kuvveti, kas dayanikliigi, genel
sprint performansi, VO2 max seviyesi, koordinasyon ve teknik beceriyi gelistirmeye yardimci oldugu
gorilmustir.

Tartisma: Bu sistematik derlemenin sonuclarina goére antrendrler ve fizyoterapistler, pilates
egzersizlerini antrenman programlarina dahil ederek sporcularin fiziksel performanslarini ve core
kuvvet seviyelerini gelistirmelerine yardimci olabilirler.

Anahtar Kelimeler: Atletik Performans, Egzersiz, Egzersiz Hareket Teknikleri, Hareket, Sporcu
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INTRODUCTION

Pilates activates the musculoskeletal system by
using versatile movements in different starting po-
sitions, which helps improve strength, endurance,
flexibility, and neuromuscular coordination (1).
Movements, starting from the center and focusing
on the whole body, help the body improve its physi-
cal and mental performance by providing strength,
posture, balance, and coordination with more
breath control (2,3). However, Pilates exercise (PE)
is based on six core principles: control, flow, con-
centration, precision, breathing, and centering (4).
Exercises consist of a group of functional moves
destined to be performed using only body weight
and then with the help of equipment (5,6). Owsley
explained that PE can be performed on a mat or
with various apparatuses, including a trapeze ta-
ble, cadillac, wunda chair, reformer, barrel, and the
spinal corrector.

Pilates benefits pain control, body posture, flexi-
bility, muscular strength, endurance, body compo-
sition, functional autonomy, static balance, motor
skills, and specific sports activity components (1).
Nevertheless, PE increases muscle strength, en-
durance, and flexibility and improves balance (8).
PE can be an essential tool for improving dynamic
balance and precise movement control for physio-
therapists and exercise coaches (1). Besides posi-
tive contributions to athletes, PE has been reported
to reduce pain and improve functional movements
in people with low back pain (9,10,11). In addition,
PE improves scoliosis by maintaining body bal-
ance and strengthening weak muscles that cause
postural disorders (12). Furthermore, PE positively
affects mood, quality of life, and psychological ill-
nesses including anxiety and depression (13).

Athletes, coaches, and physiotherapists aim to

Table 1. PICO Criteria

achieve sporting success by improving athletic per-
formance (14). While muscle strength improves ath-
letic skills such as jumping, sprinting, and changing
direction, increasing athletic performance reduces
the risk of athletic injury (15). The neuromuscular
system’s abilities, such as maximal power produc-
tion, sprinting, jumping, and throwing, are import-
ant for achieving maximum performance (16). PE
is generally observed to be increasingly included in
athletic training programs aimed at improving per-
formance and preventing injuries (2). There is no
previous systematic review study investigating the
effect of Pilates on sports performance. However,
the literature lacks a systematic review of the in-
fluence of PE on sports performance. A systematic
review of the effects of PE on sports performance
could help to identify the lack of management of
such effects, thereby optimizing athlete perfor-
mance. This systematic review aimed to identify
the influence of PE on sports performance.

METHOD

This study was a systematic review of articles
published in various scientific and peer-reviewed
publications. This study proposes a systematic
review of peer-reviewed literature on the effects
of PE on athletic performance. In this respect, a
keyword search for “Pilates training”, “Pilates ex-
ercises”, and “Pilates and athlete performance”
was performed in databases such as Web of Sci-
ence (WOS), PubMed, and Scopus to extract a list
of journal articles published between 01.01.2010
and 01.01.2022. Following the database search,
the reference lists of the extracted articles were

reviewed.

Data collected from databases were blended and
standardized in such a way as to create a new

Criteria
Population Athletes
Application Pilates exercise application for athletes

Comparison Control group

The experimental group (mat pilates, reformer/Cadillac pilates, swiss ball)

Physical and physiological responses (posture, static and dynamic balance,

Outcome agility, muscle strength, flexibility, chorea strength, muscular endurance, running
performance, coordination, technical skill, VO2max)
368 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(3)
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Figure 1. PRISMA flow diagram

dataset relevant to the purposes of the present
study. The databases were limited to peer-reviewed
journals published in English only. A systematic lit-
erature review was conducted following PRISMA
recommendations (17). The search in databases
using the keywords yielded a result of hundred and
fifty-one (151) journal articles. The titles and ab-
stracts of the retrieved articles were then screened
in terms of relevance to the research topic of the
present study, namely, the athletic performance of
athletes. As a result, the number of articles includ-
ed was reduced to 12 (12). Articles were included
according to the PICO criteria (18).

FINDINGS

This part of the study is devoted to presenting an
overview of relevant findings about the impact of
PE on athletic performance.

Training Practices

Recent research has shown that various interven-
tions can be used to improve athletic performance.
Pilates practices incorporated in training programs
include: i) Mat Pilates (19, 20,2, 21, 22, 23, 24, 25,
26, 27), ii) Reformer (or Cadillac) Pilates (23, 28),

(iii) Swiss ball exercises (20), and (iv) Plyometric
training (19).

Physical and Physiological Performance Eval-
uation

PE has been reported to improve athletic perfor-
mance in various sports. Pal et al. showed that PE
improves balance and core strength in Karate ath-
letes. Similarly, Kamatchi et al. reported that PE
efficiently increased the core strength of cricket
players. On the other hand, Park et al. demonstrat-
ed that PE increases muscle mass, body, and shoul-
der strength, and the hamstring-to-quadriceps
strength ratio in baseball players. Preeti et al. re-
ported significant improvements in lower-extremi-
ty dynamic balance, agility, strength, and coordina-
tion regarding performance increase in badminton
athletes due to the incorporation of PE in training
programs. The findings of Montesano and Mazzeo
indicate that PE helps improve flexibility, muscular
endurance, and serving and shooting skills in vol-
leyball players. Furthermore, surveys by Ahearn et
al. and Amorim et al. suggest that incorporating PE
in training programs improves strength, flexibility,
and postural stability in dancers. While PE helps in-
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crease hamstring flexibility in football players (26),
it has also been reported to be efficient in facilitat-
ing static and dynamic balance in archers (25). Ac-
cording to the conclusions of Finatto et al. PE helps
increase the Vo2 max level and sprint performance
in sprinters. PE is not efficient in improving ham-
string flexibility or lower limb explosive strength in
volleyball players (29). However, while PE did not
positively affect explosive strength, flexibility was
improved (21).

DISCUSSION

This study proposes a systematic review of peer-re-
viewed literature on the impact of PE on athletic
performance. In today’s world, in sports compe-
titions at the national or international level or in
Olympic games, trainers and coaches must apply
scientific methods and approaches to maximize ath-
letic performance. Kordi argued that trainers and
coaches need to utilize the best exercise methods
to help athletes reach optimal performance levels.
Providing support to this argument, Amtmann et al.
demonstrate that workout programs involving ade-
quate strength and conditioning contribute to high-
er athletic performance levels. The literature offers
further evidence to support these arguments. For
instance, Preeti et al. reported significant increas-
es in lower extremity dynamic balance, strength,
coordination, and agility in badminton athletes’
physical performance due to the incorporation of
a five-week Pilates workout in training programs.
Similarly, Park et al. argued that a twelve-week
Pilates workout improved the static and dynamic
balance in archers. Several studies have found that
PE improves balance performance in baseball ath-
letes (32). PE can significantly improve abdominal
endurance, hamstring flexibility, and upper-body
muscular endurance in active middle-aged men and
women. However, it did not significantly improve
posture or balance (33). PE was performed slowly
and with control. This helps to improve balance by
allowing focus on body alignment and preventing
loss of balance.

Similarly, Park et al. demonstrated that PE in-
creases muscle mass, body, and shoulder strength,
and the hamstring-to-quadriceps strength ratio in
baseball players. Similar results have shown that
PE positively affects trunk strength in baseball ath-
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letes (32). Another study showed that a 12-week
study was conducted to assess the effects of mat
Pilates on running efficiency. Sixteen participants
were randomly assigned to either the experimental
group, which performed mat PE two days a week
for 60 min, or the control group, which did not
perform any exercise. At the end of the study, the
experimental group showed significantly improved
running efficiency compared to the control group
(22). In addition, PE improves abdominal and back
muscle strength in sedentary women (34). On the
other hand, comparing the effects of Swiss ball
exercises and Pilates workouts on athletic perfor-
mance, Kamatchi et al. indicated that PE appears
more efficient in increasing core strength. Pilates
involves more dynamic movements, such as sin-
gle-leg stretches, double-leg stretches, and double
straight-leg stretches, which may be more effec-
tive in improving core strength than Swiss ball
exercises. Comparing the impact of PE and plyo-
metric training on karate athletes’ performance,
plyometric training yields better results in improv-
ing balance and core strength (19). Eight weeks
of PE significantly improved agility and function-
al mobility but did not significantly improve VO2
max in elderly women (35). A 5-week study was
conducted to assess the effects of mat pilates on
lower limb strength, dynamic balance, agility, and
coordination in male athletes. Twenty male ath-
letes were randomly assigned to either the exper-
imental group, which performed mat PE two days
a week for 60 min, or the control group, which did
not perform any exercise. At the end of the study,
the experimental group showed a significant dif-
ference from the control group in terms of lower
limb strength, dynamic balance, agility, and coor-
dination (2). The dynamic balance ability of the ex-
ercise group significantly improved after 12 weeks
of mat PE, which was applied 3 days a week for 60
min each time (25). A study compared the effects
of mat Pilates and Swiss ball exercises on core
strength. The study included 30 randomly assigned
participants to either the mat Pilates or Swiss ball
group. Both groups exercised for 30 minutes, 4
days a week, for 6 weeks. At the end of the study,
the mat Pilates group had significantly improved
core strength compared with the Swiss ball group
(20). Futsal athletes who performed mat PE for 25
minutes, 3 days a week for 4 weeks showed signif-
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icant improvements in flexibility (36). PE strength-
ens the core muscles, which support the spine and
pelvis. Strong core muscles help improve balance
by providing a stable support base. Furthermore,
good posture and balance depend on core muscles
that support the spine and pelvis.

Regarding the relationship between PE and perfor-
mance increase in dancers, Amorim et al. showed
that PE yields improved muscular strength and
flexibility. Similarly, Ahearn et al. reported that Pi-
lates workouts helped improve dancers’ posture,
strength, and flexibility. PE also helps increase
hamstring flexibility in football players (26). An-
other study showed that Pilates positively affected
flexibility in futsal athletes (36) and sedentary indi-
viduals (33). According to Finatto et al., incorporat-
ing PE in sprinters’ training programs can improve
muscular strength, Vo2 max level, and overall sprint
performance. In contrast to these findings, Gilden-
huys et al. reported in a study on sedentary individ-
uals that eight weeks of PE did not improve VO2
max capacity, and that an additional training model
should be used in addition to PE for improvement.
The results showed that PE had a positive effect on
athlete performance. This effect can be observed in
sedentary individuals with additional exercises that
improve their motor characteristics.

PE does not improve 13-18 aged young female
volleyball players” hamstring flexibility or lower ex-
tremity explosive strength (21). In another study
of 14-16 aged young female volleyball players for
eight weeks, PE enhanced flexibility but did not in-
crease the explosive strength of female volleyball
players (29). Although both studies were conducted
on young female volleyball athletes, the age rang-
es of the two studies differ significantly. However,
Considering the effects of relative age, biological
maturation, and training experience on athlete per-
formance, such a difference seems likely. In con-
trast to these findings obtained in lower extrem-
ity explosive strength, El-Sayed et al. stated that
PE improved lower extremity explosive strength in
young volleyball players. PE has been reported to
improve muscular endurance, flexibility, serving,
and shooting in volleyball players (24). PE can help
improve the range of motion and flexibility in all
major muscle groups. This can help athletes move
more freely and efficiently, which can reduce their
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risk of injury. Pilates is a great way for athletes
to improve their lower and upper body strength,
balance, and flexibility. This low-impact workout
can be tailored to the needs of individual athletes.
However, Pilates can help athletes improve their
sports performance and reduce the risk of injuries.

This systematic review aimed to reveal the effects
of PE on sports performance. According to the
studies conducted in this context, PE positively im-
proved posture, static and dynamic balance, agility,
muscle strength, flexibility, core strength, muscular
endurance, running performance, VO2 max, coordi-
nation, and technical skills in athletes. The effects
of PE on sports performance revealed that coaches
and experts can improve the physical performance
characteristics of athletes by including PE in their
training programs. Although studies have investi-
gated its effect on physical performance, no study
has investigated its effect on the technical devel-
opment of athletes. Researchers’ reflections on the
impact of Pilates and technical skills will create dif-
ferent perspectives on sports performance.
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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
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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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will be mentioned in the “Acknowledgements” section, as it does not provide authorization alone.

The conditions stated in this form are regulated according to the guidelines of the Council of Science
Editors (CSE) and the International Committee of Medical Journal Editors (ICMJE) (www.cse.org, www.

icmje.org).
TIElE: oo

CONTRIBUTION TYPE

DESCRIPTION

CONTRIBUTORS

CONCEPT Formulating the research hypothesis or
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DESIGN Designing the method to achieve the
results

SUPERVISION Organizing the conduct of the research,

overseeing its progress, and taking
responsibility

RESOURCES AND FINANCIAL SUPPORT

Providing necessary staff, space, financial
resources, and equipment for the study

MATERIALS

Taking responsibility for the materials
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Taking responsibility for collecting,
organizing, and reporting data

ANALYSIS AND/OR INTERPRETATION
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LITERATURE SEARCH

Taking responsibility in the literature
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important parts of the study
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