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YAZARLARIN DiKKATINE
Genel Bilgiler

Genel Bilgiler

Turkiye Fizyoterapistler Dernegi’nin resmi yayin organi olan Tiirk Fizyoterapi ve Rehabilitasyon
Dergisi, bagimsiz, tarafsiz ve cift kor hakemlik ilkelerine uygun bir sekilde elektronik ve basili
olarak yayimlanan acik erisimli, 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 oncelik verilecektir. Dergi, 0zgin
arastirmalar, cagrili derlemeler, sistematik derleme ve meta-analiz galismalar, ilging olgu
sunumlari ve editore mektuplar yayimlamaktadir.

Derginin amaci fizyoterapi ve rehabilitasyon ile ilgili en yuksek bilimsel, etik ve klinik degere
sahip orijinal calismalari yayimlamaktir. Turk Fizyoterapi ve Rehabilitasyon Dergisi, yayimladigi
makalelerin daha dnce bagka bir yerde yayimlanmamig veya yayimlanmak izere gdnderilmemis
olmasi, ticari kaygilarda olmamasi sartini gozetmektedir. Yayimlanacak makalenin tiim yazarlar
tarafindan ve calismanin yapildigi yerdeki sorumlu kisi tarafindan dolayl olarak veya acik bir
sekilde onaylandigini ve kabul edilmesi halinde ayni bicimde Tiirkge, Ingilizce veya bagka bir
dilde bagka bir yerde yayimlanmayacagini taahhitt eder. Dergi, bilimsel kalitesi yilksek ve atif
potansiyeline sahip bir yazinin yayina kabul edilmesi icin en dnemli kriter olan dzgunlik ilkesini
benimsemektedir.

Derginin yazm 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.

Turk Fizyoterapi ve Rehabilitasyon Dergisi (Turk Fizyoter Rehabil Derg / Turk J Physiother
Rehabil), dinyanin her yerinden makaleler yayimlamaktadir ve asagidaki ozelliklere sahip
makalelere oncelik vermektedir:

. Fizyoterapi ve rehabilitasyon uygulamalan Uzerinde etkisi olacak onemli arastirma
sorularini ele alan ve hipotezleri giiclii yontem ve arastirma tasarimi ile test eden dzgiin
calismalar

. Klinik veya saha uygulamalari icin temel tegkil edebilecek laboratuvar tabanli calismalar

. 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:

. Dergide yayimlanan her makalenin dergi yayin politikalan ve uluslararasi standartlara
uygun olarak yayimlanmasindan,

] Derginin kalitesini, 6zguinligiinii ile okunurlugunu gelistirmekten,

. Fikri mulkiyet haklari ile etik standartlardan taviz vermeden geffaf bir sekilde is sureclerini
yurutmekten,

] Makalelerin tarafsiz ve bagimsiz olarak degerlendirme sureclerinin tamamlanmasi icin
yazarlar, hakemler ve ucuincii kisiler arasinda olusabilecek ¢ikar iligkisi ve catismalarina
karsi onlem almaktan sorumludurlar.

Editorler, calismalarin dnemi, dzgun 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 Siireci” politikalarini uygulamaktadirlar. Bu baglamda editorler

her calismanin degerlendirme siirecinin ¢ikar gatismasi olmadan, adil, tarafsiz ve zamaninda

tamamlanmasini saglarlar.

Derginin editor veya editor kurulu Uyelerinin yazar olduklar makalelerin degerlendirme
sureglerinin yonetilmesi icin disaridan bagimsiz bir editor davet edilebilir.
Hakemler

Tiirk Fizyoterapi ve Rehabilitasyon Dergisi'ne gonderilen yazilar ¢ift kor hakem degerlendirme
surecinden geger. Tarafsiz bir degerlendirme siirecini saglamak icin her gonderi, alanlarinda
uzman olan en az iki bagimsiz hakem tarafindan incelenir. Hakemler yaziya iliskin bilgileri
gizli tutmakla yukimludur. Hakemler, ¢ikar ¢atismasi olmasi halinde bu konu hakkinda Tirk
Fizyoterapi ve Rehabilitasyon Dergisi'ne bildirimde bulunur.

Hakemler kendilerine gonderilen calismayi degerlendirme sireci tamamlanincaya ve yayina
verilinceye kadar herhangi bir amac igin kullanamaz. Hakemler makaleyi degerlendirirken
nazik ve yapici bir dil kullanmal, kotli 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 calismalar 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 onayi almis ve Helsinki Bildirgesi'nin en giincel versiyonuna
uygun yuriitilmiis aragtirmalar kabul edilir. Yazarlar, insan 0gesi ile yapiimis galismalarda
makalenin “YONTEM” bolumiinde bu prensiplere uygun olarak calismayi yaptiklarini, kurumlarinin
etik kurullarindan ve calismaya katilmig insanlardan “bilgilendirilmis olur veya onam formlarini”
(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 onayi gerekmeyen calismalar icin calismanin tasarimi ve igerigine uygun
etik kurullardan alinan muafiyet belgesi veya sorumlu yazar tarafindan yazilan bilgi amagl bir
beyanin (meta-analiz, sistematik derleme, ¢agnli derleme igin) sisteme yiiklenmesi gerekir.
Calismada hayvan ©gesi kullanilmig ise yazarlar, makalenin “YONTEM” bolumiinde Guide for
the Care and Use of Laboratory Animals (http://www.nap.edu/catalog/5140.html) prensipleri
dogrultusunda calismalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan
onay aldiklarini belirtmek zorundadir.

Yazar olarak listelenen her kigi, International Committee of Medical Journal Editors (ICMJE-

www.icmje.org) tarafindan onerilen ve asagida gosterilen yazarlik kriterlerinin dordini de

karsilamalidir:

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

] Makale taslaginin hazirlanmasi veya revize edilmesine katkida bulunmalidir,

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

o Calismanin herhangi bir bolumiiniin dogrulugu veya butunlugi ile ilgili sorularin uygun
bir sekilde arastirnldigi ve ¢oziimlendigi konusunda diger yazarlarla hemfikir olmali ve
calismadan tum yonleriyle sorumlu olmalidir.

Makalelerin bilimsel icerigi ve etik kurallara uygunlugu yazarlarin sorumlulugundadir. Tum
calismalar lisansli bir benzerlik tespit yaziimi (CrossCheck tarafindan iThenticate/Turnitin vb.)
tarafindan taranip ilgili rapor belge olarak bagvuru sirasinda sisteme yiiklenmelidir. Kaynaklar,
tablo ve sekil igerikleri haricindeki yazinin ieriginde benzerlik orani %20’nin tizerinde olmamali
ve yazarlarin onceki calismalariyla bir benzerligi bulunmamalidir. Benzerlik orani %20’nin
Uzerindeki makaleler hakeme gonderiimeden reddedilir. Intihal, alinti manipillasyonu 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 asamasindan basimina kadar olan sureclerde her
turll yazismalar gerceklestiren yazardir. lletisimden sorumlu yazar:

. Etik kurul onay belgesi,

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

e Yazar katki formu
. Cikar catismasi formu belgelerini sisteme taratip yuklemelidir.

Makalede, kitaplarda veya dergilerde daha dnce yayimlanmis alinti yazi, tablo, sekil vb. mevcutsa,
yazarlar ilgili yazi, tablo, sekil, anket ve dlcegin (gecerlilik, giivenirlik caligmalari ile kullanimi igin
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 igin hasta veya yasal temsilcisinin imzali izinleri eklenmeli
ve “YONTEM” boluminde bu izinlerin alindigr ifade edilmelidir. Bilimsel toplantilarda sunulan
bildiler dzet seklinde daha dnce sunulmus ve/veya basilmis ise baglik 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 arastirma galismalari icin STROBE kilavuzlari, sistematik
incelemeler ve meta-analiz icin PRISMA yonergeleri, deneysel hayvan calismalari icin ARRIVE
yonergeleri kullanilmalidir.

Tiirkce makalelerde Turk Dil Kurumu'nun Trkge Sozlugu esas alinmalidir. Ingilizce makaleler
ve Ingilizce ozetlerin, dergiye gonderiimeden once dil uzmani tarafindan degerlendirilimesi
gerekmektedir. Editor veya alan editorleri gerekli gordukleri hallerde Ingilizce makale veya
Ingilizce bzet icin redaksiyonun sertifikasini talep edebilirler.

Dzgiin Makale: Giincel ve dnemli bir konuda temel veya Klinik bilgi sunan, dnceki calismalari
genisletip ilerleten veya klasik bir konuda yeni bir yaklasim getiren tiirde arastirmalardan olugur.
0zgiin makaleler 4000 kelimeyi ve kaynak sayisi 40’1 asmamalidir.

Olgu Sunumu: liging olgulari, yeni fikirleri ve teknikleri tanimlamaktadir. Sekiller, tablolar ve
kaynaklar yaziyr agiklamaya ve desteklemeye yetecek en az sayida olmalidir. Kelime sayisi 2000'i,
kaynak sayisi 20'yi gegmemelidir.

Editoryal Yorum: Editorler Kurulu, egitim ve klinik uygulamalar konusunda uzman bir yazari belli
bir konuda bilgilendirici bir yazi yazmak veya yorum yapmak iizere davet edebilir. Kelime sayisi
1000'i, kaynak sayisi 10'u gecmemelidir.

Cagrili Derleme/Sistematik Derleme/Meta-Analiz: Sistematik derleme ve meta-analizler
dogrudan, cagrl derlemeler ise davet edilen yazarlar tarafindan hazirlanmaktadir. Fizyoterapi
ve rehabilitasyon bilimi ve klinik uygulamalar hakkinda olabilecek her turli konu igin giincel
literatiiris de icine alacak sekilde hazirlanmalidir. Yazarlarin o konu ile ilgili basilmis yayinlarinin
olmasi tzellikle tercih nedenidir. Kelime sayisi 6000'i, kaynak sayisi 100’ 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 belirtilmelidir. Mektuba cevap, editor veya makalenin yazar (lar) tarafindan, yine dergide
yayimlanarak verilir. Mektuplarda kelime sayisi 500, kaynak sayisi bes ile sinirlidir.

Dergide yayimlanmak iizere gonderilen makaleler;

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

. “Times New Roman” yazi tipi kullanilarak 12 punto ve makalenin tum bolumleri 1,5 satir
aralikli yapiimaldir.

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

. Makalenin ana bagliklar (Giris, Yontem, Sonuglar, Tartisma, Kaynaklar) buyik harf
kullanilarak ve koyu olarak belirtilmelidir.

o Alt bagliklar ise bas harf bilyilk ve koyu renk olacak sekilde yazilmalidir.

. Metin iginde verilen sayisal degerlerde Tirkce makalelerde virgtl (,); Ingilizce makalelerde
nokta (.) kullaniimaldir. Verilen bu sayisal degerlerde virgill veya noktadan sonra p ve
r degerleri hari¢ sayinin iki basamagi daha verilmeli (Ornek: 13.31 veya 15,21); p ve r
dederleri ise virgiilden/noktadan sonra iic basamak olacak sekilde yazilmalidir.

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

Baslik Sayfasi

Makalenin baslig kisa fakat icerigi tamimlayici ve amagcla uyumlu olmalidir. Baglikta kisaltma
kullaniimamalidir. Makale baghgi Turkge ve Ingilizce yazilmalidir. Turkge ve Ingilizce bagliklarin
tamami bilyik harfler ile koyu olarak yazilmalidir. Ayrica yazinin 40 karakterlik kisa bir baslgi da
Turkee ve Ingilizce olarak baglik sayfasinda belirtiimelidir. Makalenin kelime sayisi (baglik sayfasi,
kaynaklar, tablolar, sekiller hari¢) yazilmalidir. Tum yazarlarin agik adlari, soyadlar (bilyik harf
ile yazilacak) ve akademik unvanlari, galistiklar kurum, iletisim bilgileri, Open Researcher and
Contributor ID (ORCID) numaralari, calismanin yuritilldigl kurumun veya kurumlarin acik adi
ve adresi belirtilmelidir. Her yazar icin st numaralandirma kullanilmalidir. lletisimden sorumlu
yazarin iletisim bilgileri ayrica sunulmaldir. Baglik sayfasi her yazarin iletisim bilgilerini, adres,
guincel e-posta adresi ve is telefon numarasini icermelidir.



Dzetler

Her makale Turkge ve Ingilizce dzet icermelidir.

Tiirkce Ozet ve Anahtar Kelimeler

Tiirkge dzet ayr bir sayfadan baglamali ve 250 kelimeden fazla olmamalidir. Tiirkge dzet bolimu
calismanin amacini, uygulanan yontemi, en dnemli bulgulari ve sonucu icermelidir. Ozet, “0z”
basligini tagimali ve “Amag”, “Yontem”, “Sonuglar” ve “Tartisma” alt basliklarina ayrilmalidir.
“Sonuglar” kisminda p degeri belirtilmelidir. Tirkce makale dzetlerinde ondalik sayilarda virgiil
(,) kullaniimalidir.

Anahtar kelimeler 3'ten az, 5°'ten ¢ok olmamalidir. Anahtar kelimeler “Turkiye Bilim Terimleri”
listesinden (http://www.bilimterimleri.com) secilmelidir. Bu listede heniiz yer almayan yeni bir
kavram icin liste digi kelimeler kullanilabilir. Anahtar kelimelerin her biri buyiik harf ile baglamalr;
virgul ile birbirinden ayrilmali ve alfabetik siraya gore yazilmalidir. Makale Tiirkce ise Ingilizce
ozet kismindaki anahtar kelimeler (keywords) Tiirkge anahtar kelimelerin alfabetik siralamasina
uygun siralanmaldir.

Ingilizce Ozet (Abstract) ve Anahtar Kelimeler (Keywords)

Ingilizce bzet ayri bir sayfadan baglamali ve 250 kelimeden fazla olmamalidir. Ingilizce tzette
ondalik sayilarda nokta (.) kullaniimalidir. Ingilizce tzet “Purpose”, “Methods”, “Results”
ve “Conclusion” alt basliklarina ayrilmalidir. Ingilizce ozet ve anahtar kelimeler, Turkce dzet
ve anahtar kelimelerin birebir aymisi olmalidir. Anahtar kelimeler “MeSH (Medical Subject
Headings)” terimlerinden segilmis olmalidir. MeSH listesinde henilz yer almamig yeni bir kavram
icin liste disi kelimeler kullanilabilir. Anahtar kelimelerin her biri bilyiik harf ile baglamalr; virgiil
ile birbirinden ayrilmali ve alfabetik siraya gore yazilmalidir. Makale Ingilizce ise Ingilizce anahtar
kelimelerin (keywords) alfabetik siralamasina gore, Tirkce anahtar kelimeler siralanacaktir.

Arastirma Makalesinin Bolumleri

Makale metni Turkge 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 icin standart kisaltmalar kullanilabilir.
Kisaltmanin agiklamasi metinde ilk gectigi yerde belirtilmelidir.

Girig

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

Yontem

Calismadaki Klinik, teknik veya deneysel yontemler acikca belirtilmelidir. Yontem icin uygun
kaynaklar verilmelidir. Bu bolumde yazarlar, insanlar izerinde yapmis olduklari calismalari
Helsinki Bildirgesi prensiplerine uygun olarak yuruttiklerini, ilgili etik kuruldan onay aldiklarini
(etik kurulun ad, tarih ve protokol numarasi yazilmalidir) ve katilimeilardan bilgilendirilmis onam
alindigini belirtmek zorundadir. Yontem bolimil “Istatistiksel analiz” alt baglhgini icermelidir.
Calismada hayvan ogesi kullanilmis 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. Katilimcilarin
kimligini agiga cikarabilecek fotograflar igin yayin onay alindigina yonelik bir ifade bu boliimde
yer almalidir.

Istatistiksel analiz icin herhangi bir istatistik programi kullaniimig ise kullanilan yaziim
programinin adi, siriim numarasi, yer, tarih ve firma bilgileri yazilmalidir. Istatistiksel analiz
yontemleri ve orneklem buyiiklugiiniin hesaplanmasi ile ilgili bilgiler gerekgeleri ile birlikte
sunulmali, gerektiginde kaynaklarla desteklenmelidir.

Sonuglar

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

Tartisma, calismada elde edilen en dnemli sonuglara ait bilgiler ile baglamalidir. Calismadan
elde edilen sonuglar yorumlanmali ve onceki calismalarin sonuglari ile iligkilendirilmelidir.
Tartismada calismanin kisithliklar, literatiire ve klinik uygulamalara olan katkisi belirtilmelidir.
“Sonuglar” bolumiinde ve tablolarda yer alan bulgularin, detaylari ile tartisma bolimunde tekrar
edilmesinden kaginilmalidir. Aragtirmada elde edilmeyen veriler tartigiimamalidir.

Asagidaki basliklar tarhigma kismindan sonra agiklamalariyla beraber eklenmelidir:

. Destekleyen Kurulus: Destekleyen kuruluglar varsa belirtilmelidir.

*  (ikar Catismasi: Gikar catismasi varsa belirtilmelidir.

. Yazar Katkilari: Yazarlarin makaleye yonelik katkilari belirtilmelidir. Katkilar fikir/kavram,
tasarim, denetleme/ danismanlik, kaynaklar ve fon saglama, materyaller, veri toplama
ve/veya isleme, analiz ve/ veya yorumlama, literatir taramasi, makale yazimi, elestirel
inceleme bagliklar altinda toplanmalidir.

e Agiklamalar: Yazi tzet ve/veya bildiri seklinde daha dnce sunulmus ise, sunuldugu bilimsel
toplanti, sunum yeri, tarihi ve basilmigsa basimi yapilan yayin organina iligkin bilgiler
“Aciklamalar” kisminda belirtiimelidir.

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

Kaynaklar

Kaynaklar makale ana metinden hemen sonra yer almalidir. Kaynaklar metinde gegis sirasina gore,

cumle sonunda (noktadan dnce), Arabik rakamlarla, parantez igine alinarak numaralandiriimalidir

[Ornek: ....... meydana geldigi bulunmustur (21).]. Kaynak sayisinin 40’1 asmamasina ve 10

yildan eski tarihli kaynak kullaniminin toplam kaynak sayisinin % 15’ini gegmemesine dzen

gosterilmelidir. Gerekmedikge kitaplarin, web sayfalarinin, yayinlanmamig gozlem ve kisisel
gorusmelerin kaynak olarak kullanimindan kaginilmalidir. Birden gok kaynaga atif varsa kaynaklar
arasina virgil konulmali ve virgiilden dnce ya da sonra bogluk birakiimamalidir. 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 et al.” (Ornek: Burtin et al.); makalenin yazim dili Trkge 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 ¢ok
ise, ilk 6 yazar yazilmali, diger yazarlar Turkce makaleler icin “ve dig.”, Ingilizce makaleler igin
“et al.” olarak belirtilmelidir. Endnote, Mendeley gibi program kullanacak yazarlar programlarin
icerisinde bulunan “VANCOUVER” stilini kullanmalidir. Vancouver stilinde verilen bir referansta
mutlaka olmasi gereken bilgiler asagida belirtilmistir: - Yazar(lar) ad(lari), - Makale ad, - Dergi
adi (Index Medicus'a gore kisaltilmig), - Basim yili, - Dergi volimu ve sayisi, - Sayfa araligi
(Ornek:10-5).

Kaynak yazim drnekleri asagidaki gibidir:

. 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.

. Dergi ilavesinde yayiml. lar; Hielk T, Hadders Algra M. Motor and cognitive
outcome after specific early Iesmns of the brain-a systematic review. Dev Med Child
Neurol. 2016;58(Suppl 4):46-52.

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

] Kitap bolumi; 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.

. 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.

. 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 ayr sayfalarda olacak sekilde
makalenin sonunda yer almali ve ana metinde gectikleri siraya gore numaralandirimalidir.
Toplam tablo ve sekil sayisi en fazla 6 olmalidir. Tablolarda her siitun baghgina kisa bir baslk
yazilmalidir. Tablolarin sutunlarinda her kelimenin ilk harfi bilyilk olmalidir. Tablo numara ve
bagligi tablonun st kisminda yer almali; tablo numarasi koyu renk ile yazilmali, tablo baghgindan
nokta (.) ile aynimalidir (Ornek: Tablo 1. Katilimcilarin Sosyodemografik Ozellikleri). Tablolarda
dikey cizgi kullanilmamali sadece ilk satir Ustiinde, altinda ve son satirin altinda yatay cizgiler
olmalidir. Tabloda yer alan p degerleri *, ** ile gosterilmelidir. Notlar ve tabloda kullanilan
kisaltmalarin  agiklamalari tablonun alt kisminda yazilmahdir. Kisaltmalarin agiklamasinin
yaziminda once kisaltma yazilmali, iki nokta Ust Uste (:) isaretinden sonra kisaltmanin agik
hali yazilmalidir. Kisaltmalar birbirinden virgill ile ayrilmalidir. Tabloda kullanilan degiskenlerin
birimleri parantez icinde belirtilmelidir. Belirli bir araligi kapsayan birimler aralik dilimi ile sayisal
olarak ifade edilmelidir. Tabloda verilen ondalik sayilarda, Turkge makalelerde virgil (,); Ingilizce
makalelerde nokta (.) kullanilmalidir. Tablolarda verilen ondalik sayilarda virgul veya noktadan
sonra iki basamak yazilmalidir (Ornek: 31,12 veya 20.10). Ortalama, yiizde ve ortanca degerleri
digindaki degerler (p, r, vb.) virgiilden/noktadan sonra ¢ basamak olarak yazilmalidir. Tablo
ornegi asagida bulunmaktadir.

Tablo 1. Gruplarin Bilgi Testi Sonuglan

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+1454 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/uygulamali ders ve simille hasta grubu.

Sekiller

Sekil bagliklari tablolardan sonra ayri bir sayfada yer almalidir. Sekiller ise ayri bir dosya olarak
JPEG, TIFF, PNG formatinda yuksek kalitede yilklenmelidir. Makale icinde kullanilan fotograflar
net olmalidir. Fotograf ve sekiller metin icinde gegis sirasina gore numaralandiriimalidir. Yazarlar,
insan ogesinin bulundugu fotograflarda, kisiden yazili izin ve kimligini gizleyecek dnlemler
almalidirlar. Izin metni makale ile birlikte dergiye gonderilmelidir. “YONTEM” bolumunin ilk
paragrafinda yayin onayi 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 yiiklenecektir. Yazar isimlerinin bulunmadigi Word dosyasinda adi
gecen tiim kurumlarin (etik kurul onayin alindig kurum da dahil olmak tizere) “X” ile kapatiimasi
gerekmektedir.

Makale Degerlendirme Siireci: Derginin yayin siireci, Uluslararasi Tibbi Dergi Editorleri Komitesi
(ICMJE), Duinya 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 siirecini DergiPark (http://
dergipark.gov.tr/tipr) sisteminden takip edebilmektedir. Dergiye gonderilen yazilar ilk olarak,
teknik editor tarafindan yazinin dergi yonergelerine uygunlugu agisindan degerlendirilecektir.
Derginin yonergelerine uymayan yazlar, teknik diizeltme talepleriyle birlikte yazara tekrar
gonderilecektir. Makaleler ilgili alanda uzman en az iki dig hakem tarafindan degerlendirmeye
tabi tutulacak ve hakem raporlari, iletisimden sorumlu yazara bildirilecektir. Revizyon gerektiren
makalelerde yazarin hakem yorumlarini birebir yanitlamasi ve makalenin revize edilmig
versiyonunu yilklemesi gerekir. Bu siireg, yayin kurulu makaleye onay verene kadar tekrarlanir.
Telif Hakki

Dergimizde yayinlanan yazilarin tum telif haklari Tiirkiye Fizyoterapistler Dernegi’ne aittir.
Sorumluluk Reddi

Turk Fizyoterapi ve Rehabilitasyon Dergisi'nde yayimlanan yazilardaki ifadeler veya
gorugler, editorlerin, yayin kurulunun veya yayincinin goruslerini degil yazarlarin goruslerini
yansitmaktadir. Editorler, yayin kurulu ve yayinci bu tur materyaller icin herhangi bir sorumluluk
veya yukimlilik kabul etmemektedir. Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir.
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free, impartial, and employs a double-blind peer-review process published electronically and in
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reviews or meta-analyses, rare case studies, and letters to the editor.
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] 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,
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Editors have ethical duties and responsibilities based on the “COPE Code of Conduct and Best
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ethical standards,
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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.
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reviewed by at least two independent reviewers who are experts in their fields. The reviewers are
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evaluating the article and avoid bad comments and expressions. The reviewers are responsible
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The scientific content of the manuscripts and their compliance with ethical principles are under
the responsibility of the author(s). The ethics committee must approve research protocols of
experimental and clinical studies and case reports following international agreements (World
Medical Association Declaration of Helsinki “Ethical Principles for Medical Research Involving
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The corresponding author carries out all kinds of correspondence from the presentation stage
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. Ethics committee approval form,
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cannot be added later, and the order of authors cannot be changed, except for those whose
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Reviews and Meta-Analyses (PRISMA) Statement should be used for systematic reviews and
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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 R /Sy ic Review/Meta-Analysis: Systematic reviews and meta-analyses
are prepared directly, while invited authors prepare invited reviews. They should also include
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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
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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.

. “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.

. At least 2.5 cm of space should be left on each side of the page.
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e The main headings of the article (Introduction, Method, Results, Discussion, and
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number should be given after the comma or period, excluding p and r values (Example:
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. Abbreviations are given in parentheses at the first occurrence of the word, and that
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rules for internationally used abbreviations.
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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
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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 “0z” 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 “Giris”, “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:
. 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: If 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.

o 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 ——  >0) (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 (NISO). 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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Degerli Okurlarimiz,

Tiirk Fizyoterapi ve Rehabilitasyon Dergisi'nin 2022 yili Agustos sayisinda 12
arastirma makalesi ile karsiniza c¢ikiyoruz. Bu makalelerde pandemi siirecinde
engeliolan cocuklarinfonksiyonelligi ve ebeveynlerin etkilenimi, kardiyopulmoner
rehabilitasyon ve NMES'in kisa donem etkileri, servikojenik bas agrisinda
fizyoterapi ve Mulligan mobilizasyon tekniginin karsilastirilmasi, fizyoterapi
ve rehabilitasyon bolimi 6grencilerinin online egitim hakkindaki disiinceleri,
antisipatuar postiiral diizenleme Uzerine isitsel ve goérsel uyaranlarin etkileri,
duyma bozuklugu olan cocuklarda ayakkabilarin dengeye etkisi, kronik boyun
agnisinin boyun farkindaligi ve diger parametrelere etkisi, uyku bruksizmi
olan miyofasyal temporomandibular disfonksiyon tanili hastalarda tedavilerin
karsilastirmasi, karbon tabanlk kullaniminin plantar basing dagilimi iizerine
etkileri, fiziksel engeli olan kisilerde sporun yasam kalitesine etkisi, Parkinson
hastalarinin is birakma nedenleri ve abdominal bracing manevrasinin farkl diz
fleksiyon acilarinda kas aktivasyonu izerine etkisi incelenmistir. Bu kiymetli
calismalar ile fizyoterapi ve rehabilitasyon alaninda giincel konulari sizlere
sunmak bize editoryal ekip olarak kivang vermektedir.

Bilindigi gibi Tirkiye Fizyoterapistler Dernegi’nin resmi yayin organi olan
Dergimiz, 1974 yilindan itibaren araliksiz basili ve elektronik dergi olarak
yilda ¢ kez ulusal ve uluslararasi bilim diinyasina katkilar sunmaktadir. Bunu
gerceklesmesinde gosterdikleri 6zen nedeniyle Dernegimiz Yonetim Kurulu'na
ve Dernek Uyesi olan tim meslektaslarimiza stikranlarimizi sunariz.

Ayrica, bu sayida yer alan makalelere kiymetli yorum ve onerileriyle katki
vererek dergimizi bilimsel olarak giiclendiren ve dergimiz aracili§iyla okurlara
glincel bilimsel bilgiyi sunmada emegi gecen hakemlerimize editér grubu ve
yazarlarimiz olarak tesekkiir ederiz.

Okuyucularimizin 8 Eylul Dinya Fizyoterapistler Giniind kutlar, 8-10 Eylil 2022
tarihlerinde Ankara'da lilkemizde meslegimizin ilk tohumlarinin atiimis oldugu
Hacettepe Universitesi Fizik Tedavi ve Rehabilitasyon Fakiiltesi tarafindan
XVIII. Fizyoterapide Gelismeler Kongresi'nin diizenlenecegini bildirmek isteriz.
Bu 6nemli bilimsel toplantinin ulusal ve uluslararasi ortakliklari artiracagini
temenni ediyoruz.

Yayin Kurulu adina,
Saygilarimla

Prof. Dr. H. Serap INAL
Bas Editor
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EDITORIAL

Dear Readers,

We present you 12 research articles in the August 2022 issue of the Turkish
Journal of Physiotherapy and Rehabilitation. In these articles, the functionality
of children with disabilities and its effects on parents during the pandemic, the
short-term effects of cardiopulmonary rehabilitation and NMES, the comparison
of physiotherapy and Mulligan mobilization technique in cervicogenic
headache, physiotherapy and rehabilitation students’ thoughts about online
education, the effects of auditory and visual stimuli on anticipatory postural
regulation, the effect of shoes on balance in children with hearing impairment,
the effect of chronic neck pain on neck awareness and other parameters,
comparison of treatments in patients with sleep bruxism diagnosed with
myofascial temporomandibular dysfunction, the effects of carbon insoles on
plantar pressure distribution, the effect of sports on quality of life in people
with physical disabilities, reasons for leaving work in Parkinson’s patients and
the effects of abdominal bracing manoeuvre on muscle activation at different
knee flexion angles were investigated. As the editorial team, we are proud to
present you current issues in physiotherapy and rehabilitation through these
valuable studies.

As known, our Journal, which is the official publication organ of the Turkish
Physiotherapists Association, has been contributing to the national and
international scientific world three times a year as a printed and electronic
journal since 1974. We would like to express our gratitude to the Board of
Directors and members of our Association for the effort they have given to
make this happen.

In addition, as the editorial group and the authors, we would like to thank to
our referees who strengthened our journal scientifically by providing valuable
comments and suggestions on the articles of this issue and ensured the
delivery of up-to-date scientific information via our Journal to its readers.

We celebrate the 8th of September-World Physiotherapy Day of our readers and
pleased to announce that the Congress of Advances in Physiotherapy, organized
by Hacettepe University Faculty of Physical Therapy and Rehabilitation, where
the first seeds of our profession were planted in Turkey, will be held in Ankara
between 8-10 September 2022. We sincerely hope that this important scientific
event will foster strong local and international partnerships.

On behalf of the Editorial Board,
Sincerely,

H. Serap INAL, Prof, PT

Editor in Chief
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COMPARISON OF CONVENTIONAL PHYSICAL
THERAPY AND MULLIGAN MOBILIZATION TECHNIQUE
IN THE TREATMENT OF CERVICOGENIC HEADACHE

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this investigate the effectiveness of the conventional physical therapy and
Mulligan mobilization technique in the treatment of Cervicogenic Headache (CH) and to compare
the effectiveness of these two methods.

Methods: A total of 40 patients with CH were randomized into conventional physical therapy
group (Group 1, n=20) and Mulligan mobilization group (Group 2, n=20). Neck lordosis, range of
motion (ROM), Cervical Performance Tests, Visual Analogue Scale (VAS), Neck Disability Index, Beck
Depression Scale measurements were recorded at baseline and at two weeks after the treatment.

Results: VAS, Neck Disability Index and Beck Depression Scale decreased and ROM, cervical
performance and lordosis angle increased significantly in both groups (p=0.010).

Conclusions: Both treatments were found to have positive effects on radiological and clinical
findings of CH, but Mulligan mobilization technique was found to be more effective in all evaluations
except neck extension and right lateral flexion ROM measurements.

Keywords: Exercise Therapy, Headache, Musculoskeletal Manipulations, Neck Pain, Physical
Therapy Modalities

SERVIKOJENIK BAS AGRISI TEDAViSINDE
KONVENSIYONEL FizZiK TEDAVI iLE MULLIGAN
MOBILIZASYON TEKNIGININ KARSILASTIRILMASI

ARASTIRMA MAKALESI

0z
Amag: Bu calismanin amaci Servikojenik Bas Agrisi (SBA) tedavisinde konvansiyonel fizik

tedavi ve Mulligan mobilizasyon tekniginin etkinligini arastirmak ve bu iki yontemin etkinligini
karsilastirmaktir.

Yontem: SBAlI toplam 40 hasta konvansiyonel fizik tedavi grubu (Grup 1, n=20) ve Mulligan
mobilizasyon grubu (Grup 2, n=20) olarak randomize edildi. Boyun lordoz agisi, eklem hareket
acikligr (EHA), Servikal Performans Testleri, Visuel Analog Skalasi (VAS), Boyun Oziir indeksi, Beck
Depresyon Olcegi élciimleri tedavi dncesi ve tedaviden iki hafta sonra kaydedildi.

Sonuglar: Grup ici kargilagtirmada; VAS, Boyun Oziir indeksi ve Beck Depresyon Olcegi her iki
grupta da anlamli olarak azaldi; EHA, servikal performans testleri, lordoz agisi ise anlamli olarak
artt (p=0,010). Gruplar arasi karsilastirmada; servikal ekstansiyon ve sag lateral fleksiyon hari¢
tiim boyun EHA degerleri grup 2'de servikal performans testi, boyun lordoz acisi daha fazla artti.
Ayrica VAS, Boyun Oziir indeksi ve Beck Depresyon Olcegi degerleri Grup 2'de daha fazla azald.

Tartisma: Her iki tedavinin de SBAnin radyolojik ve klinik bulgulari tizerinde olumlu etkileri oldugu
ancak Mulligan mobilizasyon tekniginin boyun ekstansiyon ile sag lateral fleksiyon ROM 6lctimii
disindaki tiim degerlendirmelerde daha etkili oldugu bulundu.

Anahtar Kelimeler: Egzersiz Tedavisi, Bag Agrisi, Kas-iskelet Sistemi Manipiilasyonlari, Boyun
Agrisi, Fizik Tedavi Yontemleri
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INTRODUCTION

Cervicogenic headache (CH) is one of the com-
mon secondary headaches caused by the disor-
der of the neck region structures (1). The inci-
dence of CH in chronic headaches is 15-20%. It
is also known to affect 0.4-2.5% of the general
population with females being four times more
affected than men (2, 3). There may be a history
of trauma as well as prolonged neck flexion or
poor static postures in its etiology (3). Although
the pathophysiology of CH is not fully explained,
it is related to the connection between the nerves
arising between the first three cervical vertebrae
and the trigemineal nerve (2, 4). CH are thought
to arise from musculoskeletal impairments. It is
stated that these impairments originate from
the joints, muscles, ligaments and other soft tis-
sues in the neck. Some authors are supported
atlantoocipital joint, atlantoaxial joint, C2-C3
zygapophysial joint, C2-C3 intervertebral disc,
upper cervical spinal nerves and their roots, skel-
etal muscles and connective tissue in the region
as a possible cause of impairment due to the
etiology and pathophysiology of CH (3, 5). In the
clinic of the disease, unilateral headache from
the neck to the eye can be encountered, along
with tenderness in the occipital region or upper
back cervical muscles, decreased and painful
cervical joint movement, and anxiety (6).

Treatments include invasive or non-invasive
techniques (7). Physical therapy from noninva-
sive techniques is used for symptomatic treat-
ment. Patients with CH can benefit from physical
therapy techniques such as exercise, ultrasound
(US), transcutaneous electrical nerve stimulation
(TENS), manuel therapy (2, 6, 8). In patients with
CH, joint mobility limitation, poor posture, mus-
cle flexibility, muscle strength and endurance are
evaluated and the exercise program is tailored
to the patient’s needs. In order to correct cervical
retraction and to increase neck joint angle, early
neck ROM exercises should be started in the ear-
ly period. Afterwards, isometric neck exercises to
increase neck muscle strength, and dynamic en-
durance training to reduce patient pain and in-
crease function are applied. Also, sensorimotor
exercise should include progressive exercises on
the unsupported surface to improve postural and
reflective stabilization. The last step in the reha-
bilitation program of patients with CH should be
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to improve functional activity (3, 9, 10). Hotpack,
is a superficial warming agent, and US, warms
the deep tissues, are effective in reducing pain
(11, 12). TENS is transdermal electrical nerve
stimulation to relieve pain and its role in pain re-
duction is explained by Gate Control Theory (13).
The combination of Hotpack, US, TENS and ex-
ercises is a widely used treatment for neck pain
and semptoms (12), but the effects of this com-
bination have not yet been studied in CH. Mulli-
gan mobilization technique in the treatment of
CH which is a special form of manual therapy
applied by trained physiotherapists is used to
increase joint movement, pain relief, correction
of biomechanics. Sustained Natural Apophyseal
Glide (SNAG) technique and traction in the upper
cervical region from Mulligan mobilization are
important applications in the treatment of head-
ache in reducing joint pain and increasing ROM.
SNACG is the abbreviation for natural apophysial
shifts in zygapophysial joint. Another technique
is traction in the upper cervical region is a mild
traction applied in extension to treat headaches
caused by biomechanical problems. This meth-
ods effective on zygapophysial, atlantooccipital-
is and atlantoaxialis joints (14).

CH is common in clinical practice seen and rou-
tinely treated, but limited research and experts
lack of consensus by is one of the subjects (6,
15) and the effectiveness of its techniques has
not yet been determined (3). To the best of our
knowledge, there are only a few studies in the
literature regarding the effectiveness of Mulli-
gan mobilization technique in patients with CH
(16-18). Two of these studies compared Mulli-
gan mobilization with the placebo group (17, 18)
while the other study compared it with another
mobilization technique (16). However, there is no
study on the effectiveness of only convention-
al physical therapy consisting of hot pack, US,
TENS and exercise therapy. In addition, in these
studies, the effectiveness of Mulligan mobili-
zation was evaluated only with limited clinical
measures of pain and functionality. Therefore, in
this study, we investigated the effectiveness of
the conventional physical therapy and Mulligan
mobilization technique used in CH separately on
clinical and radiological measurements of the
cervical region and compared the effectiveness



of these two methods. The hypothesis of the
study was that Mulligan mobilization was more
effective than conventional physical therapy in
patient with CH.

METHODS
Study design and recruitment of patients

This is a prospective, randomized controlled
and pretest-posttest design study. Participants
were randomized based on the generated ran-
dom number for the order of arrival according
to the simple randomisation method. The study
was approved by Inonu University Malatya Clini-
cal Research Ethics Committee (2016/200). The
study was conducted in accordance with the
principles of the Declaration of Helsinki and sup-
ported by Inonu University Scientific Research
Projects Unit (2017/925). At the beginning of
the study, patients were informed about the
study and their written consent was obtained.

Patients diagnosed with CH by a doctor from De-
partments of Neurology in Malatya Training and
Research Hospital, were screened for eligibility
criteria from August 2017 and January 2018.
The patients were treated in department of
Physical Therapy and Rehabilitation in Malatya
Training and Research Hospital. For patients to
be eligible, they had to present with a diagnosis
of CH according to the diagnostic criteria devel-
oped by the International Headache Society (19).
Inclusion criteria were as follows: 18-70 years
patients with neck pain and unilateral headache
that begins and spreads in the neck frontotem-
poral area at least 5 times during the last 3
months, a minimum average pain intensity of 3
(0-10 scale), limited cervical ROM, tenderness in
at least one of the joints of the upper cervical
spine (C1-C3). Exclusion criteria were as follows:
Specific disorders of the cervical spine, such as
disc prolapse, spinal stenosis, post-operative
conditions, history of severe trauma, instability,
spasmodic torticollis, as well as peripheral nerve
entrapment, fibromyalgia, inflammatory rheu-
matic diseases, severe psychiatric illness and
and pregnancy. Patients with headache other
than CH, surgery for CH, taking medication for
headache, recent history of myocardial infarc-
tion, cardiac pacemaker, malignancy history, ac-
tive infection, metal implant or prosthesis were
also excluded.

Argali Deniz M., Kése E., Ercan M., Yagar D., Oner S., Ozbag D.

40 participants (5 males, 35 females) aged 19-
69 years with CH meeting these criteria were
randomly selected and divided into two equal
groups, Group 1 and Group 2, based on the order
of arrival.

Outcome measures

At the beginning, demographic information of
patients such as age, gender, body mass index
(BMI), education, occupation and marital status
were questioned. In addition, patients were eval-
uated from neck lordosis angle, ROM, Cervical
Performance Test, VAS, Neck Disability Index
and Beck Depression Scale Pre-treatment (PreT)
and Post-treatment (PostT).

For neck lordosis angle, lateral radiographs were
taken with Siemens Multix digital radiography
device (Siemens AG Healthcare Sector, Erlangen,
German). It was measured by Cobb method (20).

Neck ROM was measured using universal goni-
ometer (Baseline Evaluation Instrument®, Fabri-
cation Enterprises, Inc., White Plains, NY, ABD)
using pivot, fixed arm and movable arm refer-
ence points determined according to Kendall-Mc
Creary criteria (21).

Cervical muscle performance test, holding time
in cervical flexion, extension right and left later-
al flexion positions were measured with a chro-
nometer. In the cervical flexion muscle perfor-
mance test, the patient was instructed to raise
the head and hold it while maintaining the chin
tuck position. In the cervical extension muscle
performance test, the patient was asked to raise
the neck while in the prone position. In addition,
in the cervical lateral flexion muscle perfor-
mance test, the patient was asked to raise the
neck while lying on the side. The patient rested
between each test. All tests were repeated three
times and the average of the tests was record-
ed. Based on the time the patient was able to
hold the position, the assessment was as fol-
lows: 20-25 sec: functional, 10-19 sec: moder-
ately functional, 1-9 sec: poor functionality, and
0 sec: non-functional. Evaluation of performance
tests; 20-25 sec. movement functional, 10-19
sec. movement moderately functional, 1-9 sec.
weakly functional, O sec dysfunctional (22).

VAS was evaluated in 3 ways as activity, rest and
night. They were asked to score between 0-100
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(22).

Neck Disability Index is a questionnaire devel-
oped to evaluate the functional impairment of
neck pain. It consists of 10 parts: pain severity,
personal care, load bearing, reading, headache,
attention, work, driving, sleeping, and entertain-
ment. There are 6 cases in each section; it is
scored between 0-5 (0: best case, 5: worst case).
The patient was asked to mark the most appro-
priate option. Rating is between 0-50. 0-4 points
indicate that there is no insufficiency, 5-14
points mean mild insufficiency, 15-24 points
mean moderate insufficiency, 25-34 points seri-
ous insufficiency and =35 points complete insuf-
ficiency. This was explained to the patients (22).

The mental state of the patients was evaluated
with the Beck Depression Scale. The scale con-
sists of 21 categories and each has four options.
Each item has between O and 3 points. The total
score ranges from O to 63 0-9 points are defined
as minimal depressive symptoms, 10-16 points
are defined as mild depressive symptoms, 17-
29 points are defined as moderate depressive
symptoms, 30-63 points are defined as severe
depressive symptoms (22).

Interventions

Group 1 was applied conventional physical ther-
apy techniques including Hotpack, US, TENS and
exercise for 5 consecutive days for 2 weeks. 20
min Hotpack application (Chattanooga Medical
Suplly Inc, Chattanooga, TN), 5 min right and 5
min left, US (Chattanooga Medical Suplly Inc,
Chattanooga, TN) with 1-1.5 watts / cm? dosage
was performed in trapezius muscle, upper cer-
vical and occipitovertebral region, which is the
most painful cervical region in a sitting position
supported by a pillow. Conventional type TENS
(Chattanooga Medical Suplly Inc, Chattanooga,
TN) with a frequency of 50 Hz and a current
transition time of 100 ps was applied to the neck
area. Immediately after physical therapy agents,
10 repetitions all-round neck ROM and isometric
exercises were performed.

In Group 2 was applied only Mulligan mobiliza-
tion tecniques including SNAG and traction in
the upper cervical region every other day for
3 days for 2 weeks. SNAG technique was per-
formed with the patient sitting upright in a chair.
The physiotherapist stabilized the occiput with
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the index, middle, and ring fingers of one hand
while placing the little finger on the C2 spinous
process. After placing the hands in this way,
the head forearm stabilized by the support and
gently push the spinosus process ventrally with
the other hand. With this maneuver, C2 slides
forward under C1, and therefore C1 moves for-
ward relative to the skull (Figure 1). Upper cer-
vical traction was performed with patient laying
supine with the neck in a neutral posture. The
physiotherapist placed the proximal part of his
forearm under the cervical spine so that the ra-
dial border was tucked under the base of the oc-
cipital bone. The fingers of the other hand were
placed over the patient’s chin. The therapist ap-
plied traction through pronating the forearm and
simultaneously imposed pressure over the chin
to provide a translator component so that it was
a combination of translation and rotation of the
forearm. The force applied to the occiput and
chin was equal (Figure 1). Physiotherapist made
the movements for 10 seconds in each glide with
a rest time of 30 seconds in between and 10
repetitions.

I

Figure 1. Mulligan mobilization tecniques

(A: SNAG, B: Traction in the upper cervical region)

Statistical Analysis

Statistical analysis was performed with IBM
SPSS Statistics version 22.0 statistic package.
The minimum required sample size for the study
was calculated using G*Power Software (Ver-
sion 3.0.10 University of Dusseldorf, Germany).
The smallest sample size with 0.80 effect size,
5% type | error, 80% statistical power condi-
tions was calculated at least 10 patients in each
group. However, in order to increase the pow-
er of the research, a treatment group of 20 and
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Figure 2. Flow diagram of the study

Table 1. Demographic Distribution of Patients

Analysed (n=20)

Group 1 Group 2 P

Female 17 (85%) 18 (90%)

Gend 0.999
ender Male 3 (15%) 2 (10%)

Age, years 51 (19-69) 40 (23-64) 0.159

BMI, kg/m? 28 (21-34) 26 (21-32) 0.150
Working 3 (30%) 7 (70%)
A . Retired 1 (50%) 1 (50%)

Working Condition Houswife 13 (54.2%) 11 (45.8%) 0518
Student 3 (75%) 1 (25%)

a control group of 20 were randomly selected
among 40 patients based on volunteering.

Normality distribution for all continuous vari-
ables was evaluated with the Shapiro-Wilk test.
It was found that the data were not normally
distributed. In the statistical evaluation of this
study, the data were summarized by number %
(percentage) or median (min-max). Mann Whit-
ney-U Test was used to compare two indepen-
dent groups in terms of quantitative variables.
Wilcoxon Test was used to compare pre-test and

post-test evaluations. p <0.05 was considered
statistically significant.

RESULTS

A total of 52 patient were eligible to participate
in the study. However, 12 patient refused to pat-
icipate to the study were then excluded, thus to-
taling a sample of 40 patient with CH (Figure 2).

Demographic Findings

There was no significant difference between
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groups in terms of gender distribution, mean
age, BMI, occupational distribution (Table 1).

Clinical and Radiological Findings

When both groups were evaluated for VAS, the
decrease in pain symptoms was more prominent
in Group 2 with Mulligan mobilization. Neck ex-
tension and right lateral flexion were equally in-
creased in both groups. Neck flexion, left lateral
flexion and right-left rotation values were higher
in Group 2. The increase in the measurement of
cervical performance tests in both groups was
found to be more prominent in Group 2 (Figure
3).

The decrease in Neck Disability Index and Beck
Depression Scale measurement in both groups
were found to be more significant in Group 2.
When the increase in neck lordosis angle was
compared in both groups, a more significant in-
crease was observed in Group 2 (Figure 4).
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Figure 3. Comparison of VAS, cervical ROM and perfor-
mance tests in Pre-treatment (Pre-T) and Post-treatment
(Post-T) of Group 1 and Group 2 separately
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DISCUSSION

The aim of this study is to investigate the ef-
fectiveness of the conventional physical therapy
and Mulligan mobilization technique used in the
treatment of CH separately on clinical and ra-
diological measurements of the cervical region
and compared the effectiveness of these two
methods. We concluded that VAS, ROM, cervi-
cal performance test, neck lordosis angle, Neck
Disability Index and Beck Depression Scale were
significantly effective in both groups. In addition,
Mulligan mobilization significantly improved
VAS, neck lordosis angle, Neck Disability Index
and Beck Depression Scale. The result shows
that both treatments are scientifically suitable
for CH, but Mulligan mobilization technique is
more effective.

CH accounts for 15-20% of headaches that af-
fect approximately 50% of the population (2).
Racicki (3), reported that CH occurs in all age
groups and is more common in women. In our



sample, which made up our study, Racicki’s study
supports the fact that the number of female
patients was higher than the number of male
patients. In addition, the age range of the pa-
tients in our study was from a young patient of
16 years old to an elderly patient of 70 years old.

CH with a complex pathophysiology includes no-
ciceptive, neuropathic, referred pain. This pain
associated with trigeminal afferent and efferent
impulses from the upper cervical nerves of the
nucleus trigeminocervicalis (23). Bronford (24)
attributed the effect of manual therapy and exer-
cise in CH to the relationship between the sensi-
tization of the trigeminocervical nucleus and the
activation of descending inhibitory pathways.
Due to the predominance of peripheral input in
the upper cervical region in CH, mobilizations
of this region are recommended. Upper cervical
traction in Khalil (25) study and SNAG applica-
tion in Hall (18) and Shin (17) studies showed
positive effects on pain. In addition, among the
studies on exercise, McDonnell (26) found that
spinal stabilization with lower abdominal and
upper cervical flexion, shoulder flexion for the
latissimus dorsi muscle, shoulder abduction and
lateral flexion exercises for the pectoralis ma-
jor/minor muscle were effective in pain in CH. In
our study, we recorded improvement in pain in
patients who applied SNAG and upper cervical
traction from Mulligan mobilization, as did Khalil,
Hall and Shin. In addition, we noted that the con-
ventional physiotherapy consisting of hotpack,
US, TENS and isometric-ROM exercise, which
was recommended but no study on this subject
in the literature, was effective in relieving pain,
but Mulligan mobilization was better. Because
of this result, we think that the use of Mulligan
mobilization, which is non-invasive and has im-
mediately hypoalgesia effect, is highly probable
that it is due to a non-opioid mechanism of ac-
tion, should be encouraged in the clinic, based on
the therapist’s assessment, findings and clinical
judgment.

ROM is valuable in the diagnosis and evalua-
tion of many diseases (27). The limitation in the
range of motion of the cervical spine, which dis-
tinguishes CH from other headaches, is consid-
ered a reasonable biological marker for the di-
agnosis of CH, although its reliability and validity
have not been confirmed in larger studies (28).
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Zito (29) emphasized that the musculoskeletal
disorder in CH is mainly related to joint dysfunc-
tion and limited joint movement accompanied
by pain. Khalil (25) improved neck rotation with
upper cervical traction, while Hall (18) improved
neck rotation with SNAG application. Jull (9) re-
corded improvement in all neck joint movements
with low-dose endurance exercises in the cervi-
coscapular region. In our study, an improvement
was observed in the range of motion of the joint
in the group that was applied hotpack, US, and
TENS in addition to isometric-ROM exercises.
However, better improvement was noted in the
Mulligan mobilization group in neck flexion, left
lateral flexion, and right rotation. Based on the
importance of rotational tests in the evaluation
of CH, it can be said that Mulligan mobilization is
a more acceptable treatment for CH, especially
with excessive increase in rotational movements.

When cervical region muscles are evaluated in
patients with neck pain, it has been shown in
many studies that there is a relationship be-
tween pain and insufficient endurance (30, 31).
In fact, an electromyographic study emphasized
the importance of early fatigue finding due to
the decrease in the endurance of the muscle
rather than its strength (32). In CH with neck
pain, we have not encountered any study in the
literature on cervical performance testing. In our
study, it was noted that there was an increase
in both the Mulligan mobilization group and the
conventional physiotherapy group in the neck
flexion, extension, right and left lateral flexion
performance test, which we performed to evalu-
ate the functionality due to muscle performance.
In this sense, we contributed to the literature by
showing the effect of Mulligan mobilization and
conventional physiotherapy in CH.

The International Headache Society emphasized
that one finding of radiographic evaluation in CH
is the change in cervical lordosis, which shows
abnormal posture. Zito said in his study that
changes in cervical lordosis and anterior posi-
tion of the head were associated with neck-re-
lated headaches (29). Fortner (33) reported in
the case report that reduction in cervical lor-
dosis or kyphosis in CH may be biomechanical
markers and that neck traction combined with
cervical extension exercise is effective in gaining
the normal lordosis angle. In our study, we eval-
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uated neck lordosis with Cobb angle in CH, and
we found that lordosis decreased and even went
into kyphotic posture in these patients. This find-
ing supports Zito and Fortner. We think that the
musculoskeletal structures affected in the neck
region also cause deterioration in the basic bio-
mechanical balance, and abnormal changes in
the neck lordosis cause neck pain and headache.
In addition, in our study, similar to Fortner’s ap-
proach, an improvement was observed in lor-
dosis in both the conventional physical therapy
group including head extension exercise and the
Mulligan mobilization group containing traction,
but this improvement was better in the Mulligan
group.

Although there is a relationship between neck
pain severity and neck disability, these two pa-
rameters should be considered and measured
separately because pain affects each individ-
ual differently. In CH with neck pain-induced
headache, Dunning (34) used a Neck Disability
Indeks in a study comparing upper cervical-tho-
racic manipulation and C1-C2/T1-T2 mobili-
zation+craniocervical flexion exercise. While it
was almost 19 points before the treatment in
both groups, it decreased to 11 points in the
manipulation group and 6 points in the mobi-
lization+exercise group after 4 weeks of treat-
ment, improving disability. Khalil (25) noted that
CD decreased from 46 points to 25 points after
treatment in the Mulligan group where he ap-
plied upper cervical traction. In another study by
Adham (35), Mulligan, using the SNAG technique
from mobilization, recorded a 67% change in
NDI with a 20 point decrease from 30 points. In
our study, while neck disability was 40 points in
both groups at the beginning of the treatment,
it decreased above 20 points in the conventional
physiotherapy group and below 20 points in the
Mulligan mobilization group after the treatment.
We think that this improvement in the Mulligan
group is due to the greater increase in pain and
joint range of motion compared to the conven-
tional group.

Pourahmadi (36) stated that the patient’s muscle
endurance was reflected in his functionality and
quality of life, and therefore led to depressive
symptoms. In addition, it is stated in some sourc-
es that it is not clear whether the pain precedes
the depression, occurs after the depression, or is
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a comorbid condition. However, while depression
may be the result, not the cause, of such head-
aches, it is thought that depression and such
headaches may have a common biological ba-
sis. It is known that the prevalence of depression
in chronic headache is over 50%. The effect of
botulinum toxin type A treatment on depression
in CH by Karatas (37) et al. was evaluated with
the Beck Depression Scale. Treatment has been
shown to reduce depression in CH. There is no
study in the literature on the effects of conven-
tional treatment and Mulligan mobilization on
depression in CH. In our study, both treatments
were found to be effective on the level of depres-
sion, while Mulligan mobilization was noted to
be more effective in treatment in this sense. We
think that the reason why this improvement is
more significant in Mulligan mobilization is due
to the better improvement in pain and function-
ality in this group.

Evidence today has shown that CH is a multi-
dimensional musculoskeletal disease, but it is
controversial in its therapeutic applications (3,
34). Although Racicki (3) reports that methods
such as conventional physical therapy and man-
uel therapy are recommended, there are few
studies in the literature regarding the effective-
ness of Mulligan mobilization technique in pa-
tients (16-18). There are no specific studies on
conventional therapy, which is routinely called
combined Hotpack, US, TENS, and exercise, in
the treatment of musculoskeletal patients. Only
Farina et al. (38) on TENS, Ylien (10) on neck
isometric, stretching and endurance exercises,
McDonnell (26) on neck, scapulothoracic and
lumbar exercises, Jull (9) on isometric craniocer-
vical flexion, scapular retraction and stretching
exercises in CH emphasized its impact. In addi-
tion to all these exercises, they also stated the
importance of neck ROM and isometric exercises
in the early period to correct cervical retraction
and increase neck joint angle. In this study, in
accordance with the literature, Mulligan mobili-
zation technique was applied to one group and
conventional physical therapy consisting of only
hotpack, US, TENS and isomeric-ROM exercises
was applied to the other group. Although it was
effective in both groups in the treatment of CH,
Mulligan mobilization was more effective. How-
ever, we think that more studies are needed in
the literature on this subject.



The limitations of this study can be summarized
as the fact that the treatments were in the wide
age range of the study sample, the long-term
effects of the study were not investigated, and
the home program was not given to the groups.
Our study evaluated the efficacy of conventional
physical therapy and only Mulligan mobilization
for each group and compared the effectiveness
of these two methods in CH. We think that fur-
ther studies should be conducted with in dif-
ferent age groups, longer follow-up periods by
giving home programs in order to increase the
effectiveness of treatment.
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COViD-19 PANDEMi SURECINDE ENGELLI
COCUKLARIN FONKSIYONELLIGI ILE EBEVEYNLERIN
ETKILENIMLERI ARASINDAKI iLiSKi

ARASTIRMA MAKALESI

0z
Amag: Bu calismanin amaci Covid-19 pandemi siirecinde engelli cocuklarin fonksiyonelligi ile
ebeveynlerin etkilenimleri arasindaki iliskiyi arastirmakti.

Yontem: Calismaya 4-12 yas arasinda 84 engelli cocuk ve 84 anne olmak tizere toplam 168 kisi
dahil edildi. Engelli cocuklar icin Pediatrik Oziirlilik Degerlendirmesi Envanteri (PODE) ve Kaba
Motor Fonksiyon Siniflandirma Sistemi (KMFSS) kullanildi. Annelere Zarit Bakim Verme Yiikii Olcegi
(ZBVYO), Yorgunluk Siddet Olcegi (YSO) ve kas-iskelet sistemi rahatsizliklarini sorgulamak icin
iskandinav Kas iskelet Sistemi Sorgusu (iKiSS) uygulandi.

Sonuglar: Bakim yiikii puani ile PODE toplam puani, kendine bakim ve mobilite puanlari arasinda
herhangi bir iliski gértilmedi (p>0,05). Bakim yiikii puani ile sosyal fonksiyon puani arasinda ise orta
diizeyde negatif yonde (r=-0,306; p<0,01) anlaml dogrusal bir iliski oldugu saptandi. Yorgunluk
siddet puani ile PODE toplam puani, kendine bakim, mobilite ve sosyal fonksiyon puanlari arasinda
anlamli dogrusal bir iliski olmadigi bulundu (p>0,05). Bakim yiikii puani ile yorgunluk siddet puani
arasinda iliski tespit edilmedi (p>0,05). Ebeveynlerin son 12 ay siiresince sadece bel bélgesindeki
agr olagan islerini yapmayi engelledi. Son 12 ay siiresince kas iskelet sistemi agrisindan yakinan
ebeveynlerde en ¢ok agriyan viicut bélimleri bel, boyun, omuz, sirt, diz bélgesinde oldugu tespit
edildi.

Tartisma: Covid-19 pandemi siirecinde engelli cocuklarin fonksiyonelligi ile ebeveynlerinin
etkilenimleri arasinda bir iligki olmadigi bulundu.

Anahtar Kelimeler: Ebeveyn Etkilenimi, Fonksiyonel Diizey, Ozel Gereksinimli Cocuklar, Pandemi,
Yorgunluk

THE RELATIONSHIP BETWEEN THE FUNCTIONALITY
OF CHILDREN WITH DISABILITIES AND ITS EFFECTS
ON PARENTS DURING THE COVID-19 PANDEMIC
PROCESS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study was to investigate the relationship between the functionality of
disabled children and its effects on parents during the Covid-19 pandemic.

Methods: A total of 168 people, including 84 disabled children and 84 mothers, were included
in the study. The Pediatric Disability Assessment Inventory (PEDI) and Gross Motor Function
Classification System (GMFCS) were used for children with disabilities. The Zarit Burden Scale
(ZBS), Fatigue Severity Scale (FSS) and The Nordic Musculoskeletal Questionnaire (NMQ) were
applied to the mothers to question musculoskeletal disorders.

Results: There was no correlation between care burden score and PEDI, total score, self-care and
mobility scores (p>0.05). A moderately negative (r=-0.306; p<0.01) significant linear relationship
was found between care burden score and social function score. There was no significant linear
relationship between the fatigue severity score and PEDI total score, self-care, mobility and social
function scores (p>0.05). No correlation was found between care burden score and fatigue severity
score (p>0.05). For the last 12 months, only the pain in the lumbar region of the parents prevented
them from doing their usual work. It was determined that the most aching body parts of the
parents who complained of musculoskeletal pain during the last 12 months were in the waist, neck,
shoulder, back, and knee regions.

Conclusion: As a result, no relationship was found between the functionality of disabled children
and their parents’ influences during the Covid-19 pandemic.

Keywords: Impact on Families, Functional Level, Children with Special Needs, Pandemic, Fatigue
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COVID-19 Pandemi Siirecinde Engelli Cocuklarin Fonksiyonelligi ile Ebeveynlerin Etkilenimleri Arasindaki fliski

GiRiS

Covid-19 pandemi sireci, engelli cocuklar ve
ebeveynlerinin normalde deneyimlemekte zor-
landiklari durumlara yenilerinin eklenmesiyle
surecin daha da zorlasmasina neden olmustur
(1). Salgin tim insanhg etkilemis fakat engelli
bireylerin etkilenimleri cok daha fazla olmustur
(2). Pandemi boyunca evde kalmanin zorunlu tu-
tulmasi, anne ve babalarin ebeveynlik roliinin
degismesinin yani sira psikolojik ve fiziksel sag-
liklari Gizerinde de negatif etkilerin yasanmasina
neden olabilecegi belirtilmistir (3).

Engelli cocuklarin tedavilerinin sekteye ugrama-
si, uzun vadede olumsuz sonuclara sebep olabil-
mektedir. Serebral palsili (SP) cocuklarda diizenli
olarak uygulanan fizyoterapi ve rehabilitasyon
programinin kisa sireli olarak durmasi, kalca
displazisi gibi komplikasyonlarin olugmasina se-
bep olabilmekte ve fonksiyonel becerilerini yerine
getirmelerini olumsuz yonde etkileyebilmektedir
(4). Ahsilagelmis diizene ihtiya¢ duyan zihinsel
yetersizligi ve yaygin gelisimsel bozuklugu olan
cocuklar icin ginlik programlarinin degismesi
ofke nobeti gecirmelerine sebep olabilmekte ay-
rica ¢esitli davranissal problemlerin gelismesine,
degisikliklere karsi asiri tepki verme, olusan yeni
degisimlere ayak uyduramama gibi durumlara
yol acabilmektedir (5,6).

SP’li cocuklarda ortaya ¢cikan motor gelisim geri-
ligi, mobilite giicliikleri, epilepsi ndbetleri, gérme
ve isitme problemleri, dil ve konusma bozuklukla-
ri, 6grenme giclikleri, zihinsel problemler, cocuk-
larin gunliik yasam aktivitelerindeki bagimsizligi
ve fonksiyonel bagimsizlik diizeyini olumsuz se-
kilde etkilemektedir (7). Mental retardasyonlu
(MR) cocuklarin, sosyal gelisimlerindeki yeter-
sizliklerden dolay, fiziksel aktivite katihmlarinin
zayif oldugu ya da aktivitelere katilmakta guiclik
cektikleri ve bu durumdan kaynakl cocuklarin
motor performans dizeylerinin olumsuz yoénde
etkiledigi belirtilmektedir (8).

Otizm spektrum bozuklugu (OSB) tanisi alan bi-
reylerin de guinliik yasam aktivitelerini gercekles-
tirme sirasinda daha fazla ipucuna gereksinim
duyduklari, giinlik yasam becerilerini genelleme-
de sikinti yasadiklari icin bu becerileri ev disi or-
tamlarda uygun olarak sergileyemedikleri tespit
edilmistir (9).

Engelli cocuklar bedensel ve zihinsel gelisimle-
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rindeki yetersizliklerinden dolayr anne ve baba-
larina bagimh sekilde yasamaktadirlar. Engelli
cocuga bakim verme, cocugun transferi, rehabi-
litasyonu sirasinda, ebeveynler uyku diizensizligi
yasamakta ve ekstra gii¢ sarf etmektedirler. En-
gelli cocugun bakimi, ebeveynler icin zor ve uzun
bir siirectir. Bu siirecte ebeveynler cocuklarinin
bakim ve rehabilitasyonunda aktif rol oynarken
cok fazla ayakta kaldiklari icin fiziksel sagliklari
kotl etkilenmekte ve genellikle kas iskelet siste-
minde agrilar gorilmektedir (10,11).

Covid-19 salgininin yaygin oldugu siirecte, en-
gelli cocuklarin fonksiyonelliklerinin, ebeveynler-
de bakim yikd, yorgunluk ve kas iskelet sistemi
etkilenimi tizerine etkisini degerlendirmek ve co-
cuklarin fonksiyonelliginin ebeveynlerdeki bakim
yuki ve yorgunluk ile iliskisini incelemekti.

YONTEM

Calismada analitik kesitsel calisma tasarimi kul-
lanildi. Calismanin yapilmasi icin Baskent Uni-
versitesi Tip ve Saglik Bilimleri Arastirma ve Etik
Kurulu tarafindan (Onay Tarihi:17.03.2021 ve
Proje no: KA21/79) onay alindi (Ek 2) ve Baskent
Universitesi Arastirma Fonunca desteklendi. Ca-
lismaya baslamadan énce G*Power yazilim prog-
rami (G*Power Ver. 3.0.10, Universitat Diissel-
dorf, Diisseldorf Almanya) ile glic analizi yapildi.
Yapilan gli¢ analizi sonucunda, %85 gii¢c ve %5
yanilma payi ile 6rneklem biyiikligl 61 cocuk 61
ebeveyn, toplamda 122 kisi olarak bulundu. Ca-
lismayi birakma riski ve calismanin giiciinii arttir-
mak amaci ile 84 cocuk ve 84 anne toplam 168
kisi calismaya dahil edildi (Sekil 3.1.). Arastirma
Covid-19 pandemi siirecinde Ankara ili Yaman
Sirinler Ozel Egitim ve Rehabilitasyon merkezle-
rinde egitim ve tedavilerine devam eden engelli
cocuklar ve ebeveynleri tizerinde gerceklestirildi.

Uygulama o6ncesinde calismaya katilmaya go-
nilli annelere anket formlari hakkinda bilgilen-
dirme yapildi ve onay alindi. Anketler yiiz yiize
olacak sekilde arastirmaci tarafindan yapildi.
Ebeveynler kendi anketlerinin yani sira cocukla-
rin anketinde de katilimci oldu. Anne ve cocukla-
rin sosyodemografik bilgileri kaydedildi.

Ozel egitime devam etmekte olan, saglik kurul
raporu ve Rehberlik Arastirma Merkezi (RAM) ra-



porunda serebral palsi, yaygin gelisimsel bozuk-
luk, hafif mental retardasyon tanisi almis olan
4-12 yas arasi cocuklar ve bu cocuklarin ebevey-
nleri, SP’li cocuklar icin KMFSS seviyesi I-1I olan
ve bu cocuklarin ebeveynleri, tek engelli cocuga
sahip olan ve engelli cocugun asil bakimini Gst-
lenen ebeveynler dahil edildi. Anne ve babadan
herhangi birinin yasamini yitirdigi, anne ve baba-
nin ayri yasadigl durumlarda, cocuk ve ebeveyni
cahsma disi birakildr.

Kaba Motor Fonksiyon Siniflandirma Siste-
mi (KMFSS)

SP’li cocuklarin kaba motor fonksiyonlarinin de-
gerlendirilmesinde Kaba Motor Fonksiyon Sinif-
landirma Sistemi (KMFSS) kullanildi. Seviyeler su
sekilde belirtilmektedir;

Seviye [: Kisitlama olmaksizin yirir.
Seviye II: Kisitlamalarla ydirdr.

Seviye II: Elle tutulan harekete yardimci arag ve
gerecleri kullanarak yurdr.

Seviye |V: Kendi kendine hareket sinirlanmistir.
Motorlu hareketlilik aracini kullanabilir.

Seviye V: Elle itilen bir tekerlekli sandalyede ta-
sSInir.

KMFSS'nin genisletilmis Tirkce versiyonu El ve
ark. tarafindan yapilimistir (12).

Pediatrik Oziirliiliik Degerlendirme Envante-
ri (PODE)

Engelli cocuklarin fonksiyonel yetenegi ve per-
formansini degerlendirmek icin Pediatrik Ozirlii-
lik Degerlendirmesi Envanteri (PODE) kullanildi.
Fonksiyonel beceriler, bakicilarin yardimi ve mo-
difikasyonlar olmak tizere li¢ boliim den olusmak-
tadir. Maddelerden O yapamaz, 1 yapabilir olarak
puanlandiriip toplam skor elde edilerek deger-
lendirilmektedir. Erkin ve ark. tarafindan Tirkce
gecerlilik ve glvenirlilik calhismasi gerceklesti-
rilmistir (13). Calismamizda pediatrik ozirlulik
degerlendirme 6lceginin gilivenirlik katsayisi olan
cronbach alfa (a) degeri 0,947 olarak bulundu.

Bakim Verme Yiikii Olcegi (BVYO)

Bakim yikinu degerlendirmede Bakim Verme
Yukii Olgegi (BVYO) kullanildi. Bakim Verme Yiikii
Olcegi 22 maddelik, 0'dan 4’e kadar degisen
(O=asla, 1=nadiren, 2=bazen, 3=slik sik, 4=hemen
her zaman) likert tipte bir &lcektir. Gecerlik ve
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giivenirligi inci tarafindan yapilmistir (14). Calis-
mamizda bakim verme yiiki 6lceginin glivenirlik
katsayisi olan cronbach alfa (a) degeri 0,913 ola-
rak bulundu.

Yorgunluk Siddet Olcegi (YSO)

Ebeveynlerde yorgunluk degerlendirmesi icin
Yorgunluk Siddet Olcegi uygulandi. Toplamda 9
maddeden olusan bu &lcekte tim maddeler icin
verilen puanlarin toplamiyla elde edilen skora
gore yorgunluk diizeyi belirlenir. Bu 6lcegin Tiirk-
ce gecerlik ve guvenirlik calismasi Armutlu ve
ark. tarafindan yapilmistir (15). Calismamizda
yorgunluk siddet 6lceginin givenirlik katsayisi
olan cronbach alfa (a) degeri 0,825 olarak bu-
lundu.

iskandinav Kas iskelet Sistemi Sorgusu
(iKiss)

Ebeveynlerin kas-iskelet sistemi degerlendirmesi
icin iskandinav Kas iskelet Sistemi Sorgusu kul-
lanildi. IKiSS'de amag; standardize edilmis so-
rularla dokuz bolge olan ayaklar-ayak bilekleri,
dizler, uyluklar-kalcalar, bilekler-eller, bel, dirsek-
ler, sirt, omuzlar, boyun degerlendirmesi ile kas
iskelet sikayetlerinin tespit edilmesidir. Tirkce
gecerlilik ve guvenilirlik calismasi Kahraman ve
ark. tarafindan yapilmistir (16).

istatiksel Analiz

Calisma verileri IBM SPSS Statistics 26 (IBM
SPSS Statistics for Windows, Version 26; Ar-
monk,NY) programina aktarilarak analizler ta-
mamlandi. Veriler degerlendirilirken kategorik
degiskenler icin frekans dagihmlari, sayisal de-
giskenler icin tamimlayici istatistikler (ort+ss)
verildi. Uygulanacak analizlere karar verebilmek
icin oncelikle tim puanlara normal dagihm var-
sayimi icin Kolmogorow Smirnov Testi (n>50)
uygulandi. Test sonucunda 6lcek ve alt boyut
puanlarinin normal dagihm varsayimini sagla-
dig gorildi ve bu nedenle karsilastirmalarinda
parametrik testler kullanildi. Sayisal iki degisken
arasinda nedensel olmayan iliskilerin derecesi-
nin belirlenmesi icin Pearson Korelasyon Katsa-
yist kullanildi. Calismanin giicti G*Power 3.1.9.2
paket programi ile hesaplandi. Calisma sonrasi
hesaplanan giic analizi sonucuna gore 0,05 an-
lamlilik dizeyi ve 0,396 etki buyukligiinde cahs-
manin glicli %90 olarak bulundu.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2022; 33(2) 25



- -

COVID-19 Pandemi Siirecinde Engelli Cocuklarin Fonksiyonelligi ile Ebeveynlerin Etkilenimleri Arasindaki fliski

SONUCLAR

Ebeveynlerin Tablo 1'de ve cocuklarin Tablo
2’'de demografik ozelliklerinin dagilimlari verildi.
Arastirmaya katilan ebeveynlerin %31’i 25-34
yas arahginda, %?26,2’si 35-39 yas araliginda,
%42,9'u ise 40 yas ve Ustiindeydi. Ebeveynlerin
%89,3’t calismamakta, %10,7’si calismaktaydi.
Ebeveynlerin %22,6’si cocugunun bakimina 0-6
saat ayirmakta, %28,6’s1 6-12 saat, %48,8'i ise
12 ve istlinde saat ayirmaktaydi. Ebeveynlerin
%23,8'i cocugunun bakimi icin destek almakta,

Tablo 1. Ebeveynlerin Demografik Ozelliklerinin Dagihimlari.

%76,2’si ise destek almamaktaydi. Arastirmaya
katilan cocuklarin %31°i kiz, %69'u ise erkek idi.
Cocuklarin %51,2’si 7 yas ve altinda, %48,8'i ise
8 yas ve ustiindeydi. Cocuklarin %33,3’l atipik
otizmli, %33,3’U hafif diizey mental retardayon-
lu, %33,3'li ise serebral palsiydi.

iskandinav kas iskelet sistemi sorgusunun dagi-
hmlar Tablo 3’ de yer almaktadir. Arastirmaya
katilan ebeveynlerin cogunlugu son 12 ay siire-
since boyun (%58,3), omuz (%54,8), sirt (%65,5),
bel (%77,4) ve diz (%50,0) bolgelerinde agri, aci,

Kisi Sayisi (n=84) Yiizde (%)

Yas Grubu (Ort=+SS)
25-34 yas

35-39 yas

40 yas ve iistii

Boy, cm (Ort+SS)
Kilo, kg (Ort+SS)
BKi, kg/ m? (Ort+SS)
Zayif

Normal

Fazla Kilolu

Obez

Asir1 Obez

Meslek

Cahsmiyor
Cahisiyor

Egitim Durumu
ilkokul

Ortaokul

Lise

Universite

Medeni Durum
Bekar

Evli

Sahip Olunan Cocuk Sayisi
1

2

3 ve lizeri

Engelli Olan Cocuk
1.

2.

3.

4.

ikiz

Cocugun Bakimina Ayrilan Zaman
0-6 saat

6-12 saat

12 saat ve iistii

37,856,140
26 31,0
22 26,2
36 42,9

1,64+0,061

71,87+11,874

26,93+4,871
3 3,6
27 32,1
35 41,7
15 17,9
4 4,8
75 89,3
9 10,7
19 22,6
16 19,0
36 42,9
13 155
0 0,0
84 100,0
17 20,2
40 47,6
27 32,1
36 42,9
23 27,4
18 21,4
2 2,4
5 6,0
19 22,6
24 28,6
41 48,8
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Tablo 1. (Devami)
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s fsa})'s' Yiizde (%)
Cocugun Bakimi icin Destek Alma Durumu
Evet 20 23,8
Hayir 64 76,2
Cocugun Bakimi icin Yardim Eden Birisinin
Olma Durumu
Var 33 39,3
Yok 51 60,7
Var ise Kim;
Baba 22 66,7
Anneanne-Dede 7 21,2
Babaanne-Dede 3 9,1
Abla 1 3,0
Kronik Hastalik Olma Durumu
Var 20 23,8
Yok 64 76,2
Covid-19 Hastaligi Gecirme Durumu
Evet 12 14,3
Hayir 72 85,7

Ort: Ortalama. SS: Standart Sapma. n: Kisi Sayisi. %: Yizde, cm: santimetre, m: metre, kg: kilogram.

rahatsizlik hissetmekte iken dirsek (%82,1), el
bilekleri/el (%53,6), kalcalar/uyluklar (%72,6),
diz (%50,0) ve ayak bilegi/ayak (56) bolgelerinde
agri, aci, rahatsizlik hissetmemekteydi.

Ebeveynlerin cogunlugunun son 12 ay siiresin-
ce sadece bel boélgesindeki agri (%52,4) ginlik
isleri yapmay! engellemekteyken, boyun (%75),
omuz (%78,6), dirsek (%91,7), el bilekleri/el
(%85,7), sirt (%73,8), kalcalar/uyluklar (%90,5),
diz (%75,0) ve ayak bilegi/ayak (%77,4) bolgele-
rinde agri gunlik isleri yapmayi engellememek-
teydi.

Tablo 4’de 6lcek ve alt boyut puanlari arasindaki
iliskinin incelendigi korelasyon analizi sonuclari
yer almaktadir. Cocuklarin kendine bakim puani
ile mobilite puani arasinda orta diizeyde pozitif
yonde (r=0,547; p=0,000), kendine bakim puani
ile sosyal fonksiyon puani arasinda orta diizeyde
pozitif yénde (r=0,414; p=0,000) anlaml dogru-
sal bir iliski oldugu goriildi, ¢ocuklarin mobilite
puani ile sosyal fonksiyon puani arasinda ise an-
lamli dogrusal iliski olmadigi bulundu (p>0,05).

Ebeveynlerin bakim yiki puani ile cocuklarin
PODE toplam puani, kendine bakim ve mobilite
puanlari arasinda anlamli dogrusal bir iliski ol-
madigl bulundu (p>0,05), ebeveynlerin bakim
ylki puani ile cocuklarin sosyal fonksiyon pua-

ni arasinda ise orta diizeyde negatif yonde (r=-
0,306; p=0,005) anlamli dogrusal bir iliski oldugu
saptand..

Ebeveynlerin yorgunluk siddet puani ile cocukla-
rin PODE toplam puani, kendine bakim, mobilite
ve sosyal fonksiyon puanlari arasinda anlamli
dogrusal bir iliski olmadigi bulundu (p>0,05).

Ebeveynlerin bakim yiki puani ile yorgunluk sid-
det puani arasinda da anlamli dogrusal bir iligki
tespit edilmedi (p>0,05).

TARTISMA

Covid-19 pandemisi suresince engelli cocuklarin
gunlik yasamlarinin degisimi, egitimlerindeki
kisithlik, yasitlariyla oyun oynama ve sosyal ilis-
kiler (izerinde olumsuz etkilerin olabileceginden
yola cikarak, farkli engel tiirline sahip cocuklarin
fonksiyonelligi ile ebeveynlerin etkilenimleri ara-
sindaki iliskinin incelendigi bir calisma planland.
Calismamizdan elde ettigimiz sonuclar dogrultu-
sunda, engelli cocuklarin fonksiyonel diizeylerinin
ebeveyn etkilenimine yorgunluk parametresi aci-
sindan bir etkisi olmadigi bulundu. Ebeveynlerde
bakim yuki parametresi ise sadece cocuklarin
sosyal fonksiyon diizeyi ile iliskili bulundu.

Cocugun dogdugu andan itibaren 0-6 yas ara-
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Tablo 2. Cocuklarin Demografik Ozelliklerinin Dagilimlari.

Kisi Sayisi (n=84) Yiizde (%)

Cinsiyet

Kiz

Erkek

Yas Grubu (Ort+SS)

7 yas ve alti

8 yas ve listii

Boy (Ort+SS)

Kilo (Ort+SS)

BKi (Ort:SS)

Zayif

Normal

Fazla Kilolu

Obez

Cocuk Hastaligin Tanisi/Rahatsizhk Tiirii
Atipik otizm

Hafif diizey mental retardasyon
Serebral palsi

Cocuga Konulan Engelli Tani Siiresi
5 yil ve alti

6 yil ve lizeri

Okul Durumu

Okula gitmiyor

Kres/Anaokulu

ilkokul

Ortaokul

Cocugun Ozel Egitim ve Rehabilitasyon Merkezinde
Tedavi Siiresi

6 aydan az

6 ay-1 vil

1-2 yil

3 yil ve iistii

Covid-19 Hastahgi Gecirme Durumu
Evet

Hayir

26 31
58 69
7,86+2,622
43 51,2
41 48,8
1,270,190
30,74+£14,470
18,59+5,115
50 59,5
25 29,8
6 7,1
3 3,6
28 33,3
28 33,3
28 333
43 51,2
41 48,8
16 19,0
20 23,8
32 38,1
16 19,0
1 1,2
3 3,6
17 20,2
63 75,0
4 4,8
80 95,2

Ort: Ortalama. SS: Standart Sapma. n: Kisi Sayisi. %: Yizde.

sindaki siirecte bitin ihtiyaclarinin karsilanma-
sindan sorumlu olan kisiler anne ve babalardir.
Ozellikle bu yaslarda engelli ¢cocuklarin giinlik
yasam aktivitelerindeki fonksiyonelliginin des-
teklenmesi, karsilastiklari zorluk ve engelleri
asmasinda yol gosterici olmaktadir (17). Sari
yaptigl calismasinda, MR’li cocuga sahip olan
ebeveynlerin daha fazla yiprandigini ve bakim
ylklerinin de daha fazla oldugunu tespit etmis-
tir (18,19). Calismamizda ise ebeveynlerin bakim
yiikii puani ile cocuklarin PODE toplam puani,
kendine bakim ve mobilite puanlari arasinda bir
iliski gortlmemistir. Cocuklarin fonksiyonelligi ile
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annelerin bakim yikleri arasinda anlamh farkhhk
ctkmamasinin nedenini, farkli engele sahip co-
cuklar arasinda homojenlik olusturmak amaciyla,
ebeveynlerde fiziksel yik olusturmayan ambule
cocuklarin cahismaya dahil edilmesi ile iliskilen-
dirmekteyiz.

Raina ve ark. yaptigi calismada, SP’li cocuklarda
iletisim becerileri ve sosyal fonksiyonlar etkilen-
dikce aile ozelliklerinin olumsuz yonde etkilendi-
gini ve bakim yukind arttigini belirtmistir (20).
Calismamizda da benzer olarak ebeveynlerin ba-
kim yiikii puani ile cocuklarin PODE sosyal fonk-
siyon puani arasinda iliski saptanmistir. Engelli
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Tablo 3. iskandinav Kas iskelet Sistemi Sorgusunun Dagilimlari.

Son 12 ay siiresince
herhangi bir zamanda
asagidaki bolgelerde

herhangi bir sorununuz

(agr, aci, rahatsizlik)

herhangi bir zamanda
agrinizdan dolayi olagan

disinda) yapmaniz engellendi

Son 12 ay siiresince

Son 7 giin siirecince
herhangi bir zamanda

isinizi (evde ya da ev agriniz oldu mu?

oldu mu? mi?
Evet Hayir Evet Hayir Evet Hayir
n % n % n % n % n % n %
Boyun 49 58,3 35 41,7 21 25 63 75 31 36,9 53 63,1
Omuzlar 46 54,8 38 45,2 18 21,4 66 78,6 28 33,3 56 66,7
Dirsekler 15 179 69 82,1 7 8,3 77 91,7 10 11,9 74 88,1
El bilekleri/eller 39 464 45 53,6 12 14,3 72 85,7 19 22,6 65 774
Sirt 55 655 29 34,5 22 26,2 62 73,8 26 31 58 69
Bel 65 774 19 22,6 44 52,4 40 47,6 41 48,8 43 51,2
Kalcalar/uyluklar 23 274 61 72,6 8 9,5 76 90,5 17 20,2 67 798
Dizler 42 50 42 50 21 25 63 75 26 31 58 69
Ayak bilegi/ayaklar 37 44 47 56 19 22,6 65 77,4 22 26,2 62 738
Tablo 4. Olcek Alt Boyut Puanlar Arasindaki iliskinin incelenmesi.
Pediatrik Oziirliiliik Degerlendirme Olcegi
Toplm Ko opie SeStel makim vk VS
oo Toplam Puan ' 1
38 P
£0 r 0852 1
3 g Kendine Bakim 0.001
O £ p <y,
xT - r 0,623 0,547 1
+ @ Mobilite
83 p <0001 <0,001
2% sosyal r 0,788 0414 0,185 1
Fonksiyon p <0,001" <0,001 0,091
o r -0,150 -0,042 0,143 -0,306 1
Bakim Yiikii K
p 0,173 0,705 0,194 0,005
Yorgunluk r 0,049 -0,004 0,049 0,075 0,185 1
Siddet p 0,655 0,969 0,657 0,498 0,092

*p<0,01. **p<0,001. R: Pearson Korelasyon Katsayisi. P: Anlamlilik Diizeyi.

cocuklarin iletisim becerileri azaldikca ebeveyn-
lerin bakim yuki artmaktadir. Cocuklarin sosyal
becerileri azaldikca annelerinin destek ve gozle-
mine ihtiya¢ duymalari, bakim yiikinin artma-
sindaki sebep olarak dusunulebilir.

Tezcan ve ark. SP’li cocuklarda etkilenim siddeti
ve motor fonksiyon diizeyinin ginliik yasamda-
ki bagimsizhgi etkiledigini bildirmistir. Etkile-
nim siddeti arttikca ve motor fonksiyon diizeyi
azaldikca cocuklarin mobilite ve iletisim para-
metrelerinin etkilendigini, bagimhhgin arttigini
gozlemlemislerdir (21,22). Calismamizda benzer
olarak, cocuklarin kendine bakim puani ile mobi-

lite puani arasinda pozitif yonde, kendine bakim
puani ile sosyal fonksiyon puani arasinda pozitif
yonde iliski oldugu gortlmustir. Engelli cocuklar-
da goriilen sosyal gelisim yetersizliklerinin motor
beceriler ile alakali oldugu ve motor beceri y6-
niinden gelisen cocuklarin, sosyal beceri diizeyle-
rinin de gelisecegi dusunilebilir.

Engelli cocuga sahip annelerde, ¢ocugun baki-
miyla ilgili sorumluluklarin biyik bir kismini iist-
lendikleri icin, stres kronik yorgunluk ve cesitli
psikolojik rahatsizliklar ortaya cikabilmektedir
(23-25). Hwang ve ark. yaptig1 calismada, SP’li
cocuklardaki fonksiyonel seviye degistikce ebe-
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veynlerin fiziksel sagliklarinin bozuldugu saptan-
mistir (26). Calismamizda farkl olarak, ebeveyn-
lerin yorgunluk siddet puani ile cocuklarin PODE
toplam puani, kendine bakim, mobilite ve sosyal
fonksiyon puanlar arasinda bir iliski goriilme-
mistir. Katihmci ebeveynler, yorgun olsalar dahi,
yorgunluklarini hice sayip éncelikli olarak cocuk-
larinin ihtiyacglarini karsilamak zorunda hissettik-
lerini ifade etmislerdir. Bu durumun ebeveynlerin
yorgunluk siddet puani ile cocuklarin PODE top-
lam puani arasinda anlamli bir iliski bulunmama-
sinin nedeni olarak disiinmekteyiz.

Ebeveynler engelli cocuklarin bakim ve reha-
bilitasyonu sirasinda fazla efor sarf etmekte,
uykusuz kalmakta ve kendilerini yorgun hisset-
mektedirler. Ozellikle ¢ocugun bakiminda daha
fazla rol alan annelerin fiziksel saglklarinin kot
etkilendigi ve genellikle sirt ve bel agrilar ya-
sadiklar tespit edilmistir. Kavlak ve ark., SP’li
cocuklar tzerinde yaptigi calismada, ¢ocuklarin
fonksiyonel seviyeleri kotilestikce, annelerin st
ekstremite, boyun, bel ve sirtta agrilarin olustu-
gu, kayg diizeylerinin arttig1 ve annelerin yasam
kalitesini olumsuz yonde etkiledigini belirtmis-
lerdir (27,28). Yoosefinejad ve ark. yaptig cals-
mada ise, engelli cocuk annelerindeki kas iske-
let sistemi rahatsizliklari prevelansi arastiriimis
ve annelerde en ¢ok boyun, omuz ve bel agrisi
prevelansinin yiiksek oldugunu tespit etmislerdir
(29,30). Literatiire benzer olarak calismamizda,
kas iskelet sistemi agrisindan yakinan annelerde
en cok agriyan viicut bélimleri bel, boyun, omuz,
sirt, diz bolgesi oldugu belirlenmistir. Ebevey-
nlerin daha cok bu bélgelerde agri hissetmesi-
nin sebebi, gunlik yasamda yik binen eklemle-
rin normalden daha fazla kullanilmasi ve yanhs
pozisyonlarda agirlik aktarmalarindan kaynakli
olabilir. Ebeveynlerin sadece bel bdélgesindeki
agr olagan islerini yapmayi engellemistir. Bunun
sebebi, ebeveynlerin cocuklarinin bakiminda ve
gunliik yasamda agri hissetseler bile bu durumla
yasamaya aliskin olduklarini diistindiirebilir.

Sonug olarak bu calisma, ¢cocugun sosyal bece-
rileri arttikca ebeveynlerin bakim yiikinin azal-
digini gostermistir. Engelli cocuklarin daha faz-
la sosyallestirilmesi ve fonksiyonel becerilerinin
gelistirilmesi, hem ebeveynlerin bakim yikini
azaltmada hem de ebeveynlerde olusabilecek
kronik agri, depresyon ve yorgunlugun oniine
gecmede etkili olabilir. Bunun bir halk saghgi
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sorunu oldugunu ve ebeveynlerin bilinclendiril-
mesine yonelik calismalarin yapilmasina ihtiyag
oldugunu disiinmekteyiz. Fizyoterapistler engelli
cocuklari degerlendirirken, ebeveynlerin ihtiyac-
larini da g6z éniinde bulundurarak egitici prog-
ramlar onerebilir. Bu programlar cercevesinde
ebeveynler, fiziksel ve zihinsel engelli ¢cocuklarin
bakimi ve rehabilitasyonunda daha aktif, umutlu
ve motive sekilde rol oynayabilir. ileride yapila-
cak calismalarda, engelli cocuklara bakim veren
ebeveynlerin daha detayli degerlendirilmesi ve
engelli cocuk bakimindaki bilinclilik durumunun
degerlendirilmesi literatiire katki saglayacaktir.

Sonuclarin yorumlanmasina katki saglayabile-
cek, bakim veren ebeveynlerin psikolojik durumu-
nun degerlendirilmemesi ve cevresel faktorlerin
incelenmemesi calismanin limitasyonlarindandir.

Destekleyen Kurulus: Bu calisma Baskent Uni-
versitesi arastirma fonunca desteklendi.

Cikar Catismasi: Yok.
Yazar Katkilari: Yok.
Aciklamalar: Yok.

Tesekkiir: Calismaya katilmayi kabul eden co-
cuklar ve ebeveynlerine tesekkiir ederiz.
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SHORT TERM EFFECTS OF CARDIOPULMONARY
REHABILITATION AND NEUROMUSCULAR
ELECTRICAL STIMULATION ON FUNCTIONAL
CAPACITY, MYOCARDIAL TISSUE DOPPLER AFTER
CORONARY ARTERY BYPASS GRAFT SURGERY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Exercise capacity is associated with diastolic function. The aim of our study is to investigate the short-
term effects of cardiopulmonary rehabilitation and NMES on functional capacity and myocardial tissue doppler
(MTD) after coronary artery surgery.

Methods: Forty patients with coronary artery bypass graft were randomly divided into two groups: CPR+NMES
and CPR. Functional capacity were analyzed through 2 minutes walk test (2MWT) and sit to stand test (SST), left
ventricular (LV) diastolic functions were analyzed with MTD and thoracic expansion was analyzed with chest wall
measurement on the 2nd and 7th postoperative days.

Results: Statistically significant difference was identified between the groups in 2MWT distance (CPR+NMES,
Zt*p=0.000*), SST (CPR, Zt*p=0.000%), E’ (CPR+NMES, Zt*p=0.002*), E (CPR+NMES, Zt*p=0.025*), E/E’
(CPR+NMES, Zt*p=0.007%), A (CPR, Zt*p=0.006%) (p<0.05). Statistically significant difference has been observed
in group comparisons in E’ (CPR+NMES, G*p=0.000%) ve E/E’(CPR+NMES, G*p=0.007* postoperative 2nd day;
G*p=0.019* postoperative 7th day) (p<0.05). The temporal changes of 2MWT distance, heart rate, blood
pressures, respiratory frequency, saturation and Borg dyspnea-fatigue measurements did not show a statistically
significant difference between groups (p>0.05), except for E'(Zg*p=0.000%), E/E' (Zg*p=0.003*) parameters
(p<0.05).

Conclusion: It was seen that NMES, which we applied in addition to early cardiopulmonary rehabilitation, made
a positive contribution to LV filling pressure and LV filling rate in the CPR+NMES group. Additionally, in the
intergroup comparisons of the CPR+NMES group, it was observed that there was a statistically significant
increase in the 2 MWT distance on the postoperative 7th day compared to the postoperative 2nd day.

Keywords: Cardiopulmonary Rehabilitation, Coronary Artery Bypass Graft, Functional Capacity, NMES, Tissue
Doppler

KORONER ARTER BYPASS GREFT CERRAHISI
SONRASI KARDIYOPULMONER REHABILITASYON
VE NOROMUSKULER ELEKTRiK STIMULASYONUN

FONKSIYONEL KAPASITE, MiYOKARDIAL DOKU
DOPPLERi UZERINDEKi KISA DONEM ETKILERI

ARASTIRMA MAKALESI

0z
Amag: Egzersiz kapasitesi diyastolik fonksiyonla iliskilidir. Calismamizin amaci, koroner arter cerrahisi sonrasi

kardiyopulmoner rehabilitasyon ve NMES'in fonksiyonel kapasite ve miyokard doku doppleri (MDD) iizerine kisa
dénem etkilerini arastirmaktir.

Yontemler: Koroner arter baypas greftli kirk hasta rastgele iki gruba ayrildi: CPR+NMES ve CPR. Fonksiyonel
kapasite 2 dakika yiirtime testi (2DYT) ve otur kalk testi (SST), sol ventrikiil diyastolik (LV) fonksiyonlari MDD ile,
gogs ekspansiyonu gogiis duvari dlciimi ile postoperatif 2. ve 7. glinlerde analiz edildi.

Sonuglar: Gruplar arasinda, 2DYTmesafe (CPR+NMES, Zt*p=0,000%), SST (CPR, Zt*p=0,000%), E’ (CPR+NMES,
Zt*p=0,002%), E (CPR+NMES, Zt*p=0,025%), E/E’ (CPR+NMES, Zt*p=0,007*), A (CPR, Zt*p=0,006*) istatistiksel
olarak anlaml fark tamimlanmistir (p<0,05). Grup ici karsilastirmalarda E' (CPR+NMES, G*p=0,000*) ve E/E’
(CPR+NMES, G*p=0,007* postoperatif 2. giin; G*p=0,019* postoperatif 7.giin) istatistiksel olarak anlamli fark
gozlenmistir (p<0,05). E' (Zg*p=0,000%), E/E' (Zg*p=0,003*) parametreleri hari¢ (p<0,05), 2DYT mesafe, kalp hizi,
kan basinci, solunum frekansi, saturasyon ve Borg dispne-yorgunluk olciimleri zamana goére gruplar arasinda
istatistiksel farklilk gostermedi (p>0,05).

Tartigma: Erken dénem kardiyopulmoner rehabilitasyona ek olarak uyguladigimiz NMES'in, CPR + NMES
grubundaki LV dolum basincina ve LV dolum hizina olumlu bir katki yaptigi goriilmistir. Ayrica CPR + NMES
grubunun gruplar arasi karsilastirmalarinda, postoperatif 7. giinde postoperatif 2. giine kiyasla 2DYT mesafesinde
istatistiksel olarak anlamli bir artig oldugu gorilmistir.

Anahtar Kelimeler: Kardiyopulmoner Rehabilitasyon, Koroner Arter Baypas Greft, Fonksiyonel Kapasite, NMES,
Doku Doppleri
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INTRODUCTION

After coronary artery bypass graft (CABG) surgery,
several problems that negatively influence everyday
living and quality of life can occur, including pul-
monary problems, dyspnea, exhaustion, decreased
functional capacity, loss of muscle strength, emo-
tional changes, sleep disorders, mental and social
problems. These issues can be addressed with a
physiotherapy and rehabilitation program that is
tailored to the patients’ metabolic equivalent of
task levels. Physiotherapy and rehabilitation prac-
tices linked to respiratory physiotherapy, aerobic
exercise, electrotherapy, and progressive mobiliza-
tion can be performed in the postoperative phase of
myocardial revascularization, according to the find-
ings of a comprehensive study published in 2019
(1). Neuromuscular electrical stimulation (NMES)
has increased popularity as a promising new ex-
ercise training tool in cardiovascular rehabilitation
in recent years. NMES administration in patients
with heart failure has been shown in studies to
improve treatment outcomes. When compared to
traditional exercises, NMES has a few advantag-
es, such as requiring less patient motivation and
being more likely to be performed by patients who
are unable to get traditional training (2). The clin-
ical benefits of NMES have been characterized as
a considerable increase in maximal workload, oxy-
gen consumption at the anaerobic threshold, and
6-minute walk distance after CABG surgery. These
advantages are thought to be linked to an increase
in oxidative capacity in the peripheral muscles of
heart failure patients (3).

Because it is independent of preload and afterload,
tissue doppler imaging is widely employed, partic-
ularly in evaluating diastolic left ventricular (LV)
functions. The myocardium’s high amplitude and
low velocity motions, rather than blood flow, are
observed using the tissue doppler technique (4,5).
Many factors influence LV diastolic filling, including
myocardial relaxation, compliance, cardiac rhythm,
and pericardial compliance. At rest and during ac-
tivity, excellent diastolic function requires appro-
priate filling of the ventricles without creating an
excessive increase in diastolic pressures or pulmo-
nary congestion. Myocardial relaxation is the initial
diastolic event, and it is an active energy-depen-
dent event that causes the LV pressure to rapidly
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drop after the contraction ceases (6). The transmi-
tral pressure gradient established by these many
elements results in the LVfilling pattern. These
parameters are routinely used in clinical echocar-
diography, such as myocardial systolic velocity (S),
early diastolic velocity (E), highest late filling rate
with contraction of the atria- late diastolic velocity
(A), wave with early diastolic rapid filling (E’), and
ratio of mitral flow early diastolic velocity to early
diastolic velocity obtained by pulsed wave tissue
doppler from the mitral annulus (LVfilling pressure)
(E/E’) (7). Additionally, The European Association
of Cardiovascular Imaging/American Society of
Echocardiography (EACVI/ASE) recently issued rec-
ommendations in 2016 that recommend four vari-
ables for diagnosing diastolic dysfunction: annular
e’ velocity (LAT E'VEL-lateral e’ / SEP E’ VEL-septal
e’ ratio), average E/e’ ratio >14, and diastolic e’ ve-
locity (LAT E'VEL-lateral e’ / septal €’ ratio) (8). Be-
fore transmitral flow, myocardial relaxation causes
movement and the E’ wave arrives first, followed
by the E wave. The E’ wave is somewhat dependent
on preload and directly dependent on myocardial
relaxation. With increasing age, diastolic dysfunc-
tion, and LV hypertrophy, the E’ wave decreas-
es. The E wave is a good way to assess diastolic
function since it is a good predictor of myocardial
relaxation. Ischemia has a strong effect on the E
wave. E’ instantly decreases as coronary blood flow
diminishes (9).

The link between increased LV filling pressure and
increased mortality in men following a myocardial
infarction emphasizes the significance of adequate
treatment for those at risk (10). High-intensity aer-
obic treadmill exercise has been shown to improve
LV early diastolic myocardial relaxation rate and
VO2peak in patients with stable coronary artery
disease using tissue doppler (11). The ability to ex-
ercise is linked to diastolic function (12).

The goal of our research is to see how cardiopul-
monary rehabilitation and NMES affect functional
capacity and myocardial tissue doppler (MTD) fol-
lowing coronary artery bypass graft surgery in the
short term.
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Short Term Effects of Cardiopulmonary Rehabilitation and Neuromuscular Electrical Stimulation on Functional Capacity, Myocardial Tissue Doppler After Coronary Artery Bypass Graft

Surgery

METHODS
Participants

The study took place in Zonguldak Biilent Ecev-
it University Hospital between January 2017-July
2019 with 40 patients who underwent CABG sur-
gery between the ages of 50-75 and employed
solely IMA (3 patients), IMA and saphenous vein
grafts (37 patients).

Patients with CABG surgery, stable vital signs, no
cooperational, orthopedic, or neurological issues,
and postoperative atrial fibrillation meet the in-
clusion criteria. The participants who met the re-
quirements were randomly assigned to one of
two groups (cardiopulmoner rehabilitation (CPR
group) or cardiopulmoner rehabilitation with NMES
((CPR+NMES group)) using the permutation block
randomization approach (Figure 1).

The study was prepared in compliance with the
Helsinki Declaration Criteria, and the study’s eth-
ical approval was granted on December 6, 2017
by a Zonguldak Biilent Ecevit University ethics
committee decision 2017/20 Non-Interventional
Clinical Research ethics committee decision. All
patients were given written or spoken information
regarding the trial, and written informed consent
was obtained.

Measurements

The demographic data (gender, age, body mass in-
dex, grafts, comorbidities, total hospital stay, etc)
and clinical conditions of the patients (2-minute
walking test (2MWT) with dyspne-fatigue, thoracal
expansiyon (chest wall measurement (CWM)). The
cardiologist determined MTD, whereas the physio-
therapist determined all other metrics. During the
examination and therapy phases, necessary mon-
itoring was carried out. During the preoperative
phase, the patients were not evaluated, questioned,
or trained. Before the patients are examined on the
second postoperative day, they are informed about
what should be considered following surgery, what
will be done in the cpr program, and the value of
the cpr program. All the evaluations were complet-
ed on the 2nd and 7th postoperative days.

Myocardial Tissue Doppler

The early diastolic mitral annulus velocity (E’) es-
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timated by MTD and the ratio of the transmitral
early peak velocity (E) by pulsed wave doppler over
(E/E’) are the two key parameters for grading di-
astolic dysfunction (13). We examined the E’ pa-
rameter, which indicates the LV premature filling
rate, and the E/E’ parameter, which reflects the LV
filling pressure, in order to see the direct effect of
the treatment on the left ventricle in the CPR or
CPR+NMES groups. Additionally, LAT E'VEL, SEP E’
VEL, E, A and E/A ratio were examined. A cardiol-
ogist took this assessment without knowing which
patients were in which groups.

2 Minutes Walk Test

Butland et al. (14) developed 2MWT as an alterna-
tive to the 6-minute walking test, which is utilized
in clinical and therapeutic settings where time is
limited to assess a person’s functional ability, which
is a factor in mortality and morbidity. Prior to the
test, which takes place in a 30m long hallway, the
patient was given ten minutes of rest, sitting some-
where near the start and under the supervision of
a physiotherapist. Before, after and rest the test,
the level of dyspnea was measured using the Borg
Dyspnea Scale (BDS) (0-10 score) and the level of
exhaustion was measured using the Borg Fatigue
Scale (BFS) (0-10 score).

30 Seconds Sit To Stand Up Test

The patients were seated in the SST with their
arms crossed over their shoulders and their backs
against the chair. The patient was advised to im-
mediately stand up and sit in a 43cm high standard
chair by the physiotherapist. The timer was started
for 30 seconds with the “Start” instruction, and it
was stopped as soon as the person’s pelvis area hit
the chair (16). The purpose of this test is to deter-
mine the patient’s leg strength and endurance.

Chest Wall Measurements

During deep inhalation and maximum expiration,
tape measures were used to measure the chest
wall from the axillar, epigastric, and subcostal re-
gions, and the difference between inspiration and
expiration was recorded in cm. In addition, the type
of breathing (abdominal, chest, or mixed type) and
drain were recorded. The normal thoracic expan-
sion of the patient is 2-5” (5.08-12.70 cm) (17). All
patients had a drain in place for the chest circum-



ference measurements conducted on the second
postoperative day, but not for the measurements
taken on the seventh postoperative day.

Protocol

The CPR+NMES group (n = 20) received the CPR
program (Figure 1) as well as electrical stimulation
(NMES) (Cefar Compex® Rehab, Cefar-Compex
Medical Ab, Sweden), whereas the CPR group (n =
20) received only the CPR program. The program
began on the second postoperative day, once this
day, and then twice daily, abouth ten minutes for
the next five days.

Table 1. Demographic Data

Oziiberk B., Kunduracilar Z., Bas Aslan U., Turan S.A., Cakir M.0., Tiitiin U.

Active breathing cycle exercises and incentive spi-
rometry are two types of breathing exercises. Pa-
tients were told to use the incentive spirometer
every hour. Shoulders back, scapular adduction,
lowering arms forward sideways and down, and
neck ROM exercises are performed by sitting on
the second postoperative day and standing on the
other days. In-bed joint range of motion exercises,
knee flexion extension by sitting on the bed side,
walking without moving forward, standing hip hy-
perextension, and standing hip abduction adduction
are among the Phase I-Il activities. The intricacies
of walking training, stair exercises, and sitting on

Datas CPR+NMES Group (n=20) CPR Group (n=20) x2 p

N % N %
Gender
Female 3 15 5 25 0.695¢
Male 17 85 15 75
Diabetes mellitus 11 55 12 60 0.102 0.749
Hypertension 16 80 15 75 1.00°
Hyperlipidemia 12 60 11 55 0.102 0.749
COPD 12 60 13 65 0.675¢
Mi 13 65 14 70 0114 0.736
Smoking 14 70 14 70 1.00¢
Alchol 7 35 8 40 0.107 0.744
Breathing types 1.074 0.584
Chest 8 40 5 25
Abdominal 10 50 12 60
Mix type 2 10 15
Coronary graft -0.277 0.783
1 2 10 1 5
2 4 20 5 25
3 7 35 7 35
4 5 25 4 20
5 2 10 3 15

CPR+NMES Group (n=20) CPR Group (n=20) t/z P
Mean +SD Med Mean +SD Med
(min - maks) (min - maks)
Age (y) 63 +7.75 61 (51 - 75) 59.85 + 6.76 60 (50 - 73) t=1.370  0.179
BMI (kg/m?) 27.21 +4.38 27.34 (21.48 - 26.82 + 3.51 2554 (21.48 - t=0.313 0.756
37.01) 33.56)

EF (%) 485 + 7.63 50 (30 - 60) 47 +10.93 475(25-60) z=-0327 0.749
Intubation 8.45+3.54 7.5(4-16) 9.58+3.29 9(5.5-15.5) z=-1.262 0.211
time(hours)
Cross-clamp 64.7+25.7 60 (27-135) 58+22.12 57.5 (18-98) t=0.884 0.382
time(minutes)
Total perfusion time 104.9+45.07 106.5 (37-240) 103.4+22.7 101 (61-157) t=0.133 0.895
(minutes)
Intensivecare unit 29.8+4.58 28.5 (25-42) 32.03+5.05 32 (23-39) z=-1.497 0.142
time (hours)
Total hospital days 11.2+1.79 10.5(9-16) 11.05+1.23 11 (9-13) z=-0.139 0.904

*p<0.05 statistically significant; x2: Chi Square test, ¢: Fisher Exact test, t: Independent simple t-test, zz Mann Whitney U testi, COPD: Chronic Obstructive

Pulmonary Disease, BMI: Body Mass Index, MI: Myocard infarctus, EF: ejection fraction.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2022; 33(2)

2 g



Short Term Effects of Cardiopulmonary Rehabilitation and Neuromuscular Electrical Stimulation on Functional Capacity, Myocardial Tissue Doppler After Coronary Artery Bypass Graft

Surgery

a chair were given in Figiire 2. Sitting on a chair
was started once the drains were removed and the
patient’s health had stabilized. Moreover, dyspnea
and fatigue were asked in the stair exercises.

The Physo 5 Denervation Mode Muscle Rehabil-
itation Device-Cefar Compex device was used to
apply NMES. On the second postoperative day was
began and applied once a day. For 30 minutes, pa-
tients were subjected to bilateral quadriceps and
gastrosoleus muscle stimulation using a burst type,
25 hertz frequency, and 5/5 second cycle time (18).
Single-use stimrodes brand 5x5 wire adhesive
electrodes were used to apply NMES current to
each patient.

Statistical analysis

The data was analyzed using the SPSS 26 program,
with a 95 percent confidence level. The measures’
mean (Mean) and standard deviation (SD) data are
provided. Independent groups t were employed in
the study to compare measures between groups,
as well as the postoperative/discharge comparison
of measurements. The ANOVA test was applied
multiple times. It’s a test strategy for comparing a
numerical measurement with a two-group variable
called independent groups t. One-way ANOVA is a
test strategy for determining the change in quan-
titative dependent measurements over time for
different groups (Group*p refers to the comparison
between groups). Zt*p: Change in general, Zg*p:
Change in the group; p: p-value, Postop -Discharge)

RESULTS

Table 1 summarizes demographic information. The
arrangement of groups is homogeneous.

Some of the patients were given dopamine and
bronchodilators as needed, but antiaggregants
were given to all of them.

Statistically significant difference has been iden-
tified between the groups (p<0.05) in 2MWT dis-
tance (CPR+NMES, Zt*p=0.000%)(Table 3), heart
rate (CPR, Zt*p =0.039%), saturation (CPR+N-
MES, Zt*p=0.040%; CPR, Zt*p=0.001%; CPR+NMES,
Zt*p=0.000%), Borg dyspnea (CPR, Zt*p =0.033%)
and fatigue (CPR+NMES, Zt*p=0.006%, Zt*p=0.000%;
CPR, Zt*p=0.002%) values on the postoperative 7th
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day, which were assessed after short-term cardio-
pulmonary rehabilitation program. In group com-
parisons, 2MWT systolic (G*p=0.033*) and diastolic
(G*p= 0.027*) pressures measured were statistical-
ly more significant on the postoperative 2nd day in
the CPR+NMES group compared to the CPR group
(p<0.05). The temporal changes of 2MWT distance
(Table 3), heart rate, blood pressures, respiratory
frequency, saturation and Borg dyspnea-fatigue
did not show a statistically significant difference
between groups (p>0.05) (Table 2).

The variation in the number of SST repetitions be-
tween groups was found to be statistically more
significant in the CPR group (Zt*p=0.000*) com-
pared to the CPR+NMES group on the postoper-
ative 7th day (p<0.05). However, no statistically
significant difference has been identified in the
number of SST repetitions and in all measurements
of chest circumference, both within groups and in
temporal changes (p>0.05) (Table 3).

E’ (G*p=0.000%) and E/E’ (G*p=0.007*; G*p=0.019%)
parameters were observed in intragroup chang-
es of MTD parameters in the CPR+NMES group
were found to be statistically more significant
both on the 2nd postoperative day and on the
postoperative 7th day (p<0.05). In intergroup ex-
changes, E’ (Zt*p=0.002%), E (Zt*p=0.025%) and E/E’
(Zt*p=0.007%) parameters in CPR+NMES group,
and A (Zt*p=0.006%) parameter is in the CPR group
were found to be statistically more significant on
the postoperative 7th day (p<0.05). When the tem-
poral changes were examined, E' (Zg*p=0.000%)
and E/E’ (Zg*p=0.003*) parameters were observed
to be statistically more significant in the CPR+N-
MES group (p<0.05) (Table 4).

Moreover, there were no side effects associated
with the NMES intervention.

DISCUSSION

As a result of our study, it was seen that NMES,
which we applied in addition to early cardiopulmo-
nary rehabilitation, made a positive contribution
to LV filling pressure and LV filling rate, which are
MTD results in the CPR+NMES group. In addition,
in the intergroup comparisons of the CPR+NMES
group, it was observed that there was a statisti-



Table 2. Hemodynamic Results of 2MWT

Oziiberk B., Kunduracilar Z., Bas Aslan U., Turan S.A., Cakir M.0., Tiitiin U.

Measure Postoperative CPR+NMES CPR G*p Zt*p Zg*p
2nd day 94+11.19 93+15.04 0.813
Before 7th day 93.45+8.9 90.8+13.13 0.460 0575 0.736
MeanA -0.55+12.01 -22+18.11 0.736
2nd day 96.75+10.46 102.75+15.7 0.163
Heart rate (bpm) After  7th day 93.55+12.9 96.9+13.61 0429  0.039* 0536
MeanA -32+14.31 -5.85+12.43 0.536
2nd day 93.7+12.67 95.6+15.44 0.673
Rest  7thday 91.7+9.19 94.55+13.71 0.445 0498  0.833
MeanA -249.98 -1.05+17.28 0.833
2nd day 128+10.75 124.7417.58 0.478
Before 7th day 127.9+18.88 125.55+17.95 0.689 0.880 0.848
MeanA -0.1416.22 0.85+14.92 0.848
Systolic Blood 2nd day 14214193 126.05+25.98 0.033*
Pressure (beats/min) After 7th day 139.3+21.31 129.15+22.3 0.149 0967 0415
MeanA -2.8423.52 3.1+21.73 0.415
2nd day 126.75+19.16 121.65+20.8 0.425
Rest  7th day 127241934  122.5:18.26 0434 0837 0949
MeanA 0.45:21.78 0.85+17.59 0.949
2nd day 72.2+10.66 69.35+7.93 0.343
Before 7th day 74.6+8.15 72.85+7.95 0.496 0.118 0.767
MeanA 2.4+12.48 3.5+10.78 0.767
Diastolic Blood 2nd day 79.35:11.18 71.75£9.65 0.027*
Pressure After  7th day 78.15+7.99 73.4:8.26 0.072 0.893  0.398
(beats/min)
MeanA -1.2+11.9 1.65+9 0.398
2nd day 73.7+9.89 70.75+9.29 0.337
Rest  7thday 74+9.18 71.9+8.88 0.467 0682 0810
MeanA 0.3+11.57 1.15+10.62 0.810
2nd day 24.85+5.71 23.7+4.37 0.478
Before 7th day 23.8+4.05 23.45+3 0.758 0534 0.702
MeanA -1.05+7.24 -0.25+5.78 0.702
) 2nd day 26.7+6.11 27.15+3.94 0.783
Respiratory Frequency agor  7th day 26.4+5.54 26.35:4.3 0.975 0573 0797
MeanA -0.3+5.87 -0.8+6.35 0.797
2nd day 26.1:6.21 25+3.76 0.502
Rest  7thday 25.2+4.65 243+3.96 0.514 0359  0.908
MeanA -0.946.66 -0.7+3.85 0.908
2nd day 93.3+4.24 94.15+3.67 0.502
Before 7th day 95+2.87 95.3542.21 0.668 0.040* 0.716
MeanA 1.7+5.19 1.2+3.19 0.716
2nd day 94.15+4.2 94.4+4.3 0.853
Saturation After  7th day 96.3+1.89 97.141.77 0176 00017 0670
MeanA 2.15+4.25 2.7+3.85 0.670
2nd day 91.15+4.5 93.7+5.12 0.103
Rest 7th day 94.95+2.14 95.55+2.11 0.378 0.000* 0.178
MeanA 3.8+4.63 1.85+4.36 0.178

*p<0.05 significant difference, p>0.05 no significant difference, t test/Repeat ANOVA test, G*p: comparison between groups, Zt*p: Change in general, Zg*p: Change in the group

cally significant increase in the 2 MWT distance on
the postoperative 7th day compared to the postop-
erative 2nd day.

In our study, it was determined that there are not
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enough studies in the literature on the effects of
cardiopulmonary rehabilitation applied in the early
postoperative period on MTD. The need for myo-
cardial protection increases during surgery and in

G
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Table 3. 2 MWT distancewith Fatigue and Dyspnea, SST Repeats and Measurements of CWM

Postopera-

Measurement tive CPR+NMES CPR G*p Zt*p Zg*p
2nd day 47.2+18.55 42.78+19.42 0.466
2MWT distance (meter) 7th day 81.14+24.31 76.16+27.64 0.549 0.000* 0.931
MeanA 33.94+20.92  33.38+19.26 0.931
2nd day 1.1+1.39 1+£1.65 0.837
Before 6th day 0.25+0.68 0.35+0.61 0.627 0.006* 0.702
MeanA -0.85+1.66 -0.65+1.61 0.702
Borg Fatigue Scale 2nd day 1.38+1.43 1.98+1.93 0.271
After 6th day 0.73+0.8 0.98+1.18 0.437 0.002* 0.491
MeanA -0.65+1.35 -1£1.8 0.491
2nd day 1.05+1.34 1.13£1.31 0.859
Rest 6th day 0.38+0.72 0.48+0.73 0.667 0.000* 0.942
MeanA -0.68+1.2 -0.65+0.93 0.942
2nd day 0.8+1.29 0.35+1.14 0.249
Before 6th day 0.15+0.24 0.25+0.5 0.423 0.033* 0114
MeanA -0.65+1.3 -0.1:0.79 0114
2nd day 0.93+1.5 1.33+2.14 0.498
Borg Dyspnea Scale After 6th day 0.63+1.26 0.68+1.12 0.895 0.057 0.475
MeanA -0.3+1.24 -0.65+1.78 0.475
2nd day 0.68+1.25 0.83+1.5 0.733
Rest 6th day 0.43+1.04 0.2+0.7 0.427 0.033* 0.350
MeanA -0.25+0.95 -0.63+1.49 0.350
2nd day 421224 3.45+2.52 0.326
SST repeats 7th day 6.45+1.79 6.2+2.46 0.716 0.000* 0.393
MeanA 2.25+1.48 2.75+2.12 0.393
2nd day 1.5+1.05 1.19+0.83 0.299
CWM Axillar (cm) 7th day 1.54+0.92 1.37+1.68 0.694 0.623 0.740
MeanA 0.04+1.19 0.18+1.54 0.740
2nd day 1.46+0.88 1.27+0.88 0.488
CWM Subcostal (cm) 7th day 1.47+0.77 1.9+1.19 0.177 0.087 0.092
MeanA 0.01+0.97 0.64+1.31 0.092
2nd day 1.17£1.01 1.61+1.09 0.193
CWM Epigastric (cm) 7th day 1.5+1.39 1.38+1.06 0.751 0.760 0.107
MeanA 0.34+0.86 -0.23+1.26 0.107

*p<0.05 significant difference, p>0.05 no significant difference; t test/Repeat ANOVA test, 2MWT: two minutes walk test, SST:sit to stand test, CWM: chest
wall measurement, G*p: comparison between groups, Zt*p: Change in general, Zg*p: Change in the group

the early postoperative period, especially in ventri-
cles with limited energy, limited reserve and dys-
function. Generally, there is a decrease in LV func-
tions due to ischemic areas. As is known, with the
opening of the mitral valve, blood flow begins from
the left atrium to the left ventricle, which has a low-
er pressure. In the middle of diastole, LV and left
atrial pressures equalize, and blood flow continues
at a low rate (19). As the filling pressure increases,
the left atrial and LV pressures may equalize more
rapidly, resulting in a faster increase in diastolic
pressure, which leads to premature cessation of
mitral blood flow (20). However, tissue oxygenation
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is primarily increased in ischemic areas with revas-
cularization that develops after surgery. Cardiopul-
monary rehabilitation applied in the early postop-
erative period also contributes to revascularization
(21). In our study, MTD results in the CPR+NMES
group caused a decrease in the early period LV di-
astolic filling pressure and an increase in the LV
filling rate in temporal and intergroup changes. Our
study can show that NMES causes an increase in
oxidative capacity along with muscle training (22).
The approach to regulating oxidative stress during
NMES treatment may contribute to the creation of
effective treatment strategies for coronary failure



Table 4. Myocardial Tissue Doppler Parameters

Oziiberk B., Kunduracilar Z., Bas Aslan U., Turan S.A., Cakir M.0., Tiitiin U.

Parameters Times CPR+NMES CPR(2) G*p Zt*p Zg*p
2nd day 0.13:0.18 0.18+0.23 0.526
LAT E’VEL 7th day 0.27+0.3 0.22+0.25 0.545 0.061 0.325
OrtA 0.14+0.26 0.04+0.34 0.325
2nd day 0.1+0.14 0.16+0.22 0.332
SEP E’VEL 7th day 0.19:0.23 0.13+0.18 0.354 0.455 0.104
OrtA 0.09:0.19 -0.03+0.26 0.104
E’ (Lat E’ vel/ 2nd day 0.4:0.29 0.70.2 0.000*
Sep E’ vel ratio) 7th day 0.47+0.31 0.17+0.15 0.000* 0.002* 0.000*
E’ vel ratio) OortA 0.07+0.55 -0.53+0.27 0.000*
2nd day 0.45:0.14 0.41+0.21 0.487
E (cm/sec) 7th day 0.55+0.21 0.49+0.16 0.331 0.025* 0.807
OrtA 0.1:0.22 0.08+0.26 0.808
2nd day 0.52+0.17 0.42+0.23 0.151
A (cm/sec) 7th day 0.65+0.26 0.58+0.19 0.353 0.006* 0.797
OrtA 0.13+0.33 0.16+0.31 0.801
2nd day 1.13+1.4 1.01+0.38 0.694
E/A 7th day 0.93+0.44 0.86+0.27 0.547 0.339 0.870
OrtA -0.2+1.55 -0.14+0.42 0.864
2nd day 2.94+2.76 0.89+1.46 0.006*
E/E’ 7th day 2.74+2.93 51+3.14 0.019* 0.007* 0.003*
OrtA -0.2+5.04 4.2+3.69 0.003*

*p<0.05 significant difference, p>0.05 no significant difference; t test/Repeat ANOVA test, LAT E'VEL: lateral annular e’ velocity, SEP E’ VEL: septal annular
e’ velocity, E”: early diastolic rapid filling, E: early diastolic velocity, A: the atria- late diastolic velocity, E/E’ ratio: LVfilling pressure, G*p: comparison between

groups, Zt*p: Change in general, Zg*p: Change in the group

(23). In addition, NMES can improve oxygenation
in the coronary arteries by increasing the capillary
density and oxygen consumption in the muscle fi-
ber (24). Oxygenation that develops in the coronary
arteries, in turn, can improve myocardial revascu-
larization by reducing myocardial oxygen consump-
tion.

When we look at the intra-group changes of MTD
parameters, on the postoperative 7th day, the LV
late filling rate increased in the CPR group, while
the early filling rate increased in the CPR+NMES
group. When we look at the comparisons between
the groups made on the 7th postoperative day, we
think that since the heart rate value obtained after
2MWT increased in the CPR group, it may have af-
fected the LV late filling rate (25). However, when
we examine the literature, LV early diastolic filling
rate and filling pressure are used as determining
parameters in LV diastolic functions. LV late filling
rate is used more frequently in the examination of
left atrial functions (26). In addition, LV filling rate
was measured as higher and filling pressure was
measured as lower in the CPR group on the 2nd
postoperative day. However, on the 7th postopera-

tive day, the LV filling rate was measured as higher
and the filling pressure was measured as lower in
the intragroup changes of the CPR+NMES group.
Exercise training that improves diastolic function
can increase exercise capacity considerably (27).
Although the same exercises were applied to both
groups, this change in diastolic functions observed
in the postoperative 7th day CPR group suggests
that exercise capacity may have decreased in this
group. (28). The reason for this may be that NMES
was not applied to this group and therefore their
exercise capacity was reduced.

In our study, in comparisons made within the group
regarding functional capacity, it was found that
there was an increase in walking distance on the
postoperative 7th day in the CPR+NMES group. It
was aimed to increase the total oxygen consump-
tion in the body with synchronized muscle contrac-
tion without causing dyspnea and fatigue by ap-
plying NMES in patients who generally have low
functional capacity undergoing coronary surgery.
NMES increases oxidative aerobic capacity, im-
proves peripheral vasodilation, and ultimately leads
to increased vascularization (29). In our study, as
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supported in the literature, with the increase in the
2MWT walking distance in the CPR+NMES group,
functional capacity improved along with peripheral
vascularization on postoperative 7th day. Myocar-
dial revascularization expected from surgery after
CABG also contributed to this development. In our
study, ventricular functions were preserved better
in the CPR+NMES group in MTD compared to the
CPR group, and no related complications occurred
in the cases. There was no statistically signifi-
cant difference in functional capacity between the
groups; however, in accordance with the basic ob-
jectives of the phase | program applied in our study,
LV diastolic functions were preserved on the 7th
postoperative day, as shown in MTD in the CPR+N-
MES group. We think that if the phase Il program
had been completed and 2 MWTs had been per-
formed at the end, a difference in functional capac-
ity between the groups might have arisen.

When we examine the comparisons between the
groups in our study, the heart rate value obtained
after the walking test showed lower decrease in the
CPR+NMES group. When we look at the literature,

Iy -
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the presence of ischemic areas after CABG surgery,
the effects of long-term anesthesia, and high heart
rate because of compensation by increasing heart
rate instead of increasing stroke volume to in-
crease cardiac output, are expected situations. This
may indicate that myocardial oxygen consumption
is still high (30).

When we examine the changes within the group in
our study, the systolic and diastolic blood pressures
measured after the postoperative 2nd day walk-
ing test were found to be higher in the CPR+N-
MES group. This suggests that the pretreatment
peripheral vascular resistance or blood viscosity in
the CPR+NMES group may be higher compared to
the CPR group. There are several reasons for the
postsurgery increase in blood pressure in CABG
patients, depending on pain, stress or medica-
tions. Usually within 4-6 weeks after the surgery,
it has been observed that the sympathovagal bal-
ance approaches the preoperative values with the
restoration of the sympathovagal balance (31). In
addition, endothelial dysfunction that develops in
coronary artery diseases may have paved the way



Figure 2. Exercise Program

Oziiberk B., Kunduracilar Z., Bas Aslan U., Turan S.A., Cakir M.0., Tiitiin U.

POSTOPERATIVE REHABILITATION PROGRAM

DURATION/ FREKANS/ PER DAY

DAYS SETS/METERS
Active breathing cycle exercises+incentive spirometry 3-5/1-2 1
In-bed joint range of motion exercise 3-5/1-2 1
Knee flexion extension by sitting on the bed side 3-5/1-2 1
Walking without moving forward. 3-5/1-2 1
. Standing hip hyperextension 3-5/1-2 1
523 postoperative Standing hip abduction adduction 3-5/1-2 1
Sitting shoulders back 3-5/1-2 1
Sitting scapular adduction 3-5/1-2 1
Sitting, lowering arms forward sideways and down 3-5/1-2 1
Sitting neck ROM exercises 3-5/1-2 1
NMES 30 minutes/1 1
Walking 10-20 meter 1
Active breathing cycle exercises+incentive spirometry 3-5/1-2 2
In-bed joint range of motion exercise 10/1-2 2
Knee flexion extension by sitting on the bedside 10/1-2 2
Walking without moving forward 10/1-2 2
Standing hip hyperextension 10/1-2 2
) standing hip abduction adduction 10/1-2 2
jg; postoperative Standing shoulders back 10/1-2 2
Standing scapular adduction 10/1-2 2
Standing, lowering arms forward sideways and down 10/1-2 2
Neck ROM exercises 10/1-2 2
NMES 30 minutes/1 2
Walking 50-100 meter/ 1-2 4
Sitting on chair 15 minutes 3
Same exercises(with the exception of in-bed exercises) 10/1-2 2
4th postoperative NMES 30 minutes/1 2
day Walking 100-150 meter/ 1-2 4
Sitting on chair 20-30 minutes 3
Same exercises(with the exception of in-bed exercises) 10/1-2 2
NMES 30 minutes/1-2 2
5th postoperative ~ Walking 150-200 meter/ 1-2 4

day : )
Stair exercises

Sitting on chair

Same exercises(with the exception of in-bed exercises)

NMES
6th postoperative ~ Walking
day

Stair exercises

Sitting on chair

5 steps up

and down 2
30-45 minutes 3
10/1-2 2
30 minutes/1 2
200-300 meter/ 1-2 4
10 steps up 5
and down
30-45 minutes 3

for this situation (32).

In our study, the comparison between the groups
on the 7th postoperative day revealed that the sat-
uration values obtained at the end of 2MWT were
higher in the CPR group, and the saturation val-
ues at the beginning of the test and at rest were
higher in the CPR+NMES group. In the literature,
hemodynamic values such as heart rate and sat-
uration have been defined as predictors of recov-

ery after CABG (33). The oxygen saturation of 117
participants was shown to decrease after aerobic
exercise in a research (34). Another study indicat-
ed that following the 6-minute walk test, oxygen
saturation dropped in participants (patients with-
out cystic fibrosis) (35). Acute chronic exercise has
been shown to diminish oxygen saturation, and de-
saturation can occur during exercise (36). During
activity, despite the same partial oxygen pressure,
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hemoglobin oxygen saturation decreases. In other
words, the need for oxygen rises. In our study, the
fact that the saturation measured at the end of the
postoperative 7th day 2MWT in the CPR group did
not decrease under normal conditions and there
was an increase in oxygen in the capillaries can be
attributed to insufficient oxygen transport to the
tissues and insufficient passage through the cap-
illaries in the patients in this group. However, the
fact that the saturation level was low at the end of
the test in the CPR+NMES group and that it was
measured high at the beginning and at rest indi-
cates that NMES may have increased myocardial
relaxation and thus facilitated the separation of
oxygen from hemoglobin. In addition, we can claim
that patients in this group did not enter into oxy-
gen debt at rest after walking. When the temporal
changes were examined, there was no superiority
between the groups among the mentioned hemo-
dynamic values. The fact that cardiopulmonary
rehabilitation could not be applied in the preop-
erative period and not continued for a long time
after surgery may have served to limit its effect on
hemodynamic parameters.

In our study, in the comparisons between the
groups made on the 7th postoperative day, it was
observed that the CPR+NMES group was less tired
before the 2MWT and at rest compared to the CPR
group, while the CPR group was less tired after
walking. In addition, dyspnea levels were observed
as lower in the CPR+NMES group before 2MWT
and in the resting CPR group. Cebeci and Celik (37)
found in their study that 48.1% of patients who
underwent CABG experienced lethargy, weakness
and fatigue even one month after discharge. We
think that the fatigue levels do not show a parallel
variation according to the groups due to the fact
that our study was conducted in the early phase of
phase | CPR, and the patients could not fully rest
due to the continuation of myocardial revascular-
ization. The CPR+NMES group, which started the
test with a lower level of fatigue and dyspnea, may
have completed the test at a faster pace and fin-
ished the test with higher fatigue than the other
group. Therefore, although dyspnea levels at the
end of the test did not differ between the groups, it
was observed that the dyspnea level of the resting
CPR group was lower than the CPR+NMES group.
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The reason for the decrease in fatigue in the rest-
ing CPR+NMES group can be explained by better
LV functions, good myocardial relaxation, comfort-
able delivery of oxygen to the tissues, and thus bet-
ter lactic acid tolerance than the other group. Fur-
thermore, it is well understood that increased left
ventricule filling pressures and pulmonary capillary
wedge pressure cause ventilation perfusion anom-
alies, which negatively affect the gas exchange re-
sponse during exercise (38).

The comparison of the number of SST repetitions
between the groups on the postoperative 7th day,
which is the other evaluation parameter we used to
determine functional capacity in our study, showed
that there was more change in the CPR group. This
test is meant to determine physical capacity and
low-limb muscular endurance, and it is a low-risk
test that can be performed in clinical practice (39).
In addition, in one study, it was reported that the
exercise intensity of 2MWT was higher than the in-
tensity of SST (40). In our study, we performed the
SST 10 minutes after the 2MWT was finished; this
may be due to the higher 2MWT resting dyspnea in
the CPR+NMES group and the fact that the initial
SST repetition number of the CPR group started
from a lower level and reached a value close to the
CPR+NMES group. No difference was observed in
the temporal change of SST repeat numbers. We
think that this is due to the fact that we applied
SST in the early phase while the effects of CABG
surgery were ongoing, specific lower extremity
strengthening exercises were not included in the
program as in phase Il and phase Ill studies, and
the duration of the program was short.

When CWM were compared, no difference was ob-
served between groups and in terms of temporal
changes. Early deep breathing exercises following
CABG surgery help to keep pulmonary function in
good shape (46). The fact that we used active re-
spiratory cycle exercises and incentive spirometry
in both groups, and that exercise applications were
performed only for 5 days and in the early period,
may be supporting the lack of difference between
the groups. In addition, if pulmonary function tests
were included in our study, CWM of the groups
could be compared in more detail.

In our study, the absence of preoperative evalua-



tions and pulmonary function tests and the short
study period can be mentioned among the limita-
tions.

In conclusion, in our early CABG study, LV diastol-
ic functions were preserved after surgery in the
CPR+NMES group with the use of NMES, and there
was a significant increase in walking distance on
the 7th postoperative day according to the com-
parison between the groups. Further research is
needed to evaluate these results by gender, age
groups, intensive care parameters and graft types.
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GREATER EFFECT OF AUDITORY STIMULI THAN
VISUAL STIMULI ON ANTICIPATORY POSTURAL
ADJUSTMENTS INCREASE

ORIGINAL ARTICLE

ABSTRACT

Purpose: The role of visual stimuli as the primary stimulus and the effect of auditory stimulus before external
perturbation on Anticipatory Postural Adjustments (APAs) releases has been investigated, but which type of
stimulus (auditory or visual) before perturbation has a more significant effect on initial APAs release, needs
to be investigated. So, this study aimed to investigate the role of visual-auditory contributions before external
perturbation on APAs and the effect of stimulus presentation on the release of APAs at different time intervals.

Methods: Participants in this study were fourteen physical education students (Meanage 22.4 + 2.14 years)
exposed to five trials of visual stimulus and five trials of an audible stimulus (80 dB) while standing on the
Biodex balance sheet. Then, 1.4 seconds after presenting the stimulus, external perturbation was applied.
Electromyography (EMG) activity of the postural muscles was recorded during all trials. APAs were extracted
at intervals of -100 to 50 ms (APA1), 50 to 200 ms (APA2), and 200 to 350 ms (APA3). The mixed ANOVA and
repeated measures analysis of variance with Bonferroni correction test were used for data analysis.

Results: The results showed that the presentation of visual and auditory stimuli increased the APAs of the
postural muscles. According to these results, APA3 was greater than APA2 and APA2 than APAT(P=<0.05). Also, the
results showed that auditory stimulus increased the APAs of the postural muscles more than the visual stimulus
(P<0.05).

Conclusion: Generally, the researchers concluded that providing an auditory stimulus before perturbation has
a greater effect on APA than a visual stimulus in healthy young girls. Therefore, it is suggested that in order
to prevent imbalance or maintain greater balance, auditory stimuli with appropriate intensity can be used.
Furthermore, subsequent research on this topic could include comparing APA release under the influence of
visual and auditory stimuli in men and women, athletes and non-athletes, and healthy individuals with individuals
with mobility impairments.

Keywords: Anticipatory Postural Adjustment, Auditory Stimulus, Electromyography, Muscles, Postural Balance

ANTISIPATUAR POSTURAL DUZENLEME ARTISINDA
ISITSEL UYARANLARIN GORSEL UYARANLARDAN
DAHA BUYUK ETKISi

ARASTIRMA MAKALESI

0z

Amag: Eksternal perturbasyonlar 6ncesinde primer uyaran olarak verilen gérsel uyarilarin ve de isitsel uyarilarin
Beklenen Postural Diizeltmelerdeki (BPD) salinimlar izerine etkisi arastiriimis olmakla birlikte hangi tir
uyarinin (isitsel veya gorsel) perturbasyon éncesindeki baslangic BPD salinimlari tizerine etkisinin daha belirgin
oldugunun incelenmesi gereklidir. Bu nedenle, bu arastirmada BPD'lerde dis perturbasyon oncesi gorsel-isitsel
katkilarin roliiniin ve farkli zaman araliklarindaki uyaran sunununun BPD salinimlarina etkisinin tespit edilmesi
amagclanmistir.

Yontem: Bu calismanin katiimcilari, Biodex denge zemini lizerinde ayakta dururken bes gorsel ve bes isitsel
uyaran denemesine (80 dB) maruz birakilan 14 beden egitimi 6grencisi idi (ortalama 22,4+2,14 yas). Uyaran
verildikten 1,4 saniye sonra eksternal perturbasyon uygulandi. Tim uyaran denemeleri sirasinda postural kaslarin
elektromyografi (EMG) aktivitesi kaydedildi. BPD'ler -100 ila 50 ms (BPD1), 50 ila 200 ms (BPD2) ve 200 ila
350 ms (BPD3) araliklarinda ¢ikariimistir. Veri analizinde kombine varyans analizi ve tekrarli 6lciimlerde varyans
analizi Bonferroni diizeltme testiyle kullaniimistir.

Sonuglar: Sonuglar, gorsel ve isitsel uyaranlarin postural kaslarin BPD arttirdigini gostermistir. Bu sonuglara
go6re BPD3, BPD2'den ve BPD2, BPD1'den daha biiyiiktiir (P<0.05). Ayrica sonuglar, isitsel uyaranin gorsel uyarana
gore postural kaslarin BPD'lerini daha fazla arttirdigini géstermistir (P<0.05).

Tartigma: Genel olarak arastirmacilar, saglikl geng kizlarda perturbasyondan 6nce isitsel uyaran saglamanin
gorsel bir uyarana goére daha biiyiik bir etkiye sahip oldugu sonucuna varmiglardir. Bu nedenle dengesizligi
onlemek veya dengeyi daha fazla korumak icin uygun yogunlukta isitsel uyaranlarin kullaniimasi 6nerilmektedir.
Ayrica, bu konuyla ilgili sonraki arastirmalarda, gorsel ve isitsel uyaranlarin etkisi altindaki BPD salinimi erkek
ve kadinlar, sporcu ve sporcu olmayanlar, saglikli ve hareket bozuklugu olan bireyler arasinda karsilastirilarak
incelenebilir.

Anahtar Kelimeler: Beklenen Postural Diizeltmeler, isitsel Uyaranlar, Elektromiyografi, Kaslar, Postural Denge.
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INTRODUCTION

To maintain the stability of the postural in leg and
trunk muscles, the CNS uses two main mecha-
nisms: Compensatory Postural Adjustments (CPAs)
and Anticipatory Postural Adjustments (APAs) (1).
APAs are an essential mechanism for maintaining
the balance that ensures adequate readiness to
prevent the occurrence of the disorder before work
or dealing with the external environment (2). APAs
arise when the perturbation is predictable and con-
trolled by feedforward mechanisms (3). The feed-
forward mechanisms can be classified into early
postural adjustment (EPA) or anticipatory. EPA
can be perceived much prior to classical APA, and
its goal is to “confirm sufficient mechanical situa-
tions” for imminent action. Although EPA and APA
are different in quantity and quality in most stud-
ies, they are heeded to be one mechanism and are
addressed as APA (4).

Previous studies have shown that muscle activa-
tion for APAs is related to the primary motor cor-
tex, supplementary motor areas, basal ganglia, and
spinal cord (5). Many factors such as the type of
perturbation created, the person’s level, the static
and dynamic conditions, virtual reality, dual cogni-
tive tasks, and attention affect APAs (6-8). On the
other hand, research has shown that stimulus-driv-
en attention modulates the onset of APA (2, 6). Fur-
thermore, modulating the activity of sensory areas
before presenting the primary stimulus leads to fa-
cilitating and inhibiting the processing of sensory
information from the sensory stimulus in the pres-
ence and absence of attention (6).

The results of previous studies showed that di-
recting attention to the auditory stimulus that was
presented 1.4s before the primary visual signal re-
sulted in changes in the release of APAs and their
modulation (9). In another study, it was demon-
strated that when step initiation is elicited by a
“go” sign (for example, in a reaction time task), the
presentation of an unpredictable, intense stimulus
at the same time or just before the imperative sig-
nal was present could trigger early phases of APAs
(10).

Also, the effect of differing intensities of auditory
stimuli on the release of APAs varied, and higher in-
tensity stimuli led to the production of larger APAs.
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The initial release of APAs by low or severe stimuli
indicates the involvement of different mechanisms
in APA initiation (11). It is unclear whether the re-
leasing APAs depends on the attention given to the
stimulus or on the stimulus characteristics such as
stimulus intensity or type of stimulus presented (9).
About comparing the effects of visual and auditory
stimuli and their effects on body balance control
during a reaction time task, studies have shown
that as the complexity of the equilibrium task is
greater, the presentation of auditory stimuli than
the visual stimulus lead to more interference with
the reaction time task. These results suggest that
different attentional processes influence the sen-
sory and motor elements of posture control (12).

As observed in previous research the type of stim-
ulus presented is often related to the study of the
stimulus auditory and its effect on the initial re-
lease of APAs before or at the same time as the
main stimulus or external disturbance (‘go’ com-
mand for the subjects). No research, was found
on the effect of visual stimuli on the release of pri-
mary APAs. It is also unclear whether the timing of
stimulus delivery before external perturbation has
a different effect on APA emissions. Therefore, the
first hypothesis was that auditory and visual stimuli
before external perturbation had different effects
on the initial release of APAs. Also, the second hy-
pothesis was that auditory and visual stimuli be-
fore external perturbation has different effects on
APAs at different time intervals.

METHODS
Participants

Fourteen (13) female students of the University
of Tehran (22.4+2.14 years) were selected based
on inclusion criteria. They participated in the
study through a call-up to the physical education
and sport sciences faculty. The previous literature
about the gender balance differences, examined
and since that APA effect on balance, this subject
considered (14, 15). The sample size calculated
(n=14 people) with G-power software for repeated
measure statistical method and considering with
80% power, effect size: 0.4, and a= 0.05.

Participants completed the informed consent form.



This research has been approved by the Depart-
ment of Learning and Motor Control (local commit-
tee) in the form of meeting 27 and is on March 11,
2017. It has been done from December 2018 until
the end of January 2019.

Inclusion criteria were that the participants were
healthy and had no vision problems, no orthopedic
injury, fracture, surgery history and no movement
problems. They were in the age range of 22 to 25
years. The criterion for leaving the research was an
unwillingness to continue cooperation or creating
any inability to perform the test.

The test was performed in a laboratory setting.
Other instruments and objects that might have af-
fected the presentation of the visual stimulus were
moved to another point in the laboratory, and addi-
tional auditory stimuli were controlled by perform-
ing a single test without the presence of additional
individuals.

Instrument
Biodex Balance System

Biodex Balance System (BBS) (Biodex Medical Sys-
tems, Shirley, NY, USA, Model: SW45-30D-E617) is
used to evaluate the balance. The person stands on
a firm and stable platform, and then, the individu-
al’s response to an imbalance in the anterior-pos-
terior and internal-external directions is measured
(16). In the present study, the BBS was used to
cause external perturbation.

Electromyography Apparatus

The 16-channel surface Electromyography (EMG)
apparatus ME 6000 (Mega Electronics Ltd., Kuopio,
Finland) was used. The electromyography data were
recorded at frequencies of 2000 Hz. It is notewor-
thy that, in the present study, the band-pass filter
with a cut-off frequency of 10 to 500 Hz is used to
reject the out-of-band noise.

Software designed by the researcher for pro-
viding audio-visual stimuli

The researcher designed this software, which was
installed on the laptop (Taban visual-auditory stim-
ulus device, Tehran, Iran). Examiner after entering
the desired time of and performance after the cho-
sen time, presented the auditory or visual stimulus
(the type of stimulus, its intensity, or the color of
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the stimulus) through the screen or laptop speak-
ers. Visual stimuli were presented using a horizon-
tal plate of red LED light located T m away from
the subject’s eye, and a speaker provided an 80 dB
acoustic stimulus at the same distance (17).

Protocol

The electromyography with electrode installation
was used to record the electrical activity of the
selected postural muscles containing thighs such
as rectus femoris (RF), tibialis anterior (TA), gas-
trocnemius (GA), vastus intermedius (VI), biceps
femoris (BF), and erector spinae (ES). It is notewor-
thy that these lower limb muscles most frequent-
ly have postural stability (18-21). The electrodes
were disposable, and their conductivity center di-
ameter was one centimeter. The electrode method
was bipolar, and both electrodes’ center distance
was 20 mm. The European project surface EMG for
non-invasive assessment of muscles (SENIAM) was
followed to determine the location of electrodes on
selected muscles (22).

After installing the electrodes, the subject stood
on the BBS without the shoe while his hands were
next to his body. Visual (red LED light) or auditory
stimuli (80 dB) appeared. In general, 10 trials, in-
cluding audio stimulus, 5 trials, and 5 with visual
stimulus inserted. The order of providing visual and
auditory stimuli in the form of counterbalance was
considered. It means that the presentation of visu-
al and auditory stimuli was random so that the par-
ticipants did not know whether the next stimulus
was presented visually or auditory. Then, to exert
external perturbation, the subject was placed in a
state of instability and imbalance by moving the
foot platform (platform mode at level 1 was locat-
ed) (23) 1.4 seconds after the providing stimulus.
EMG recording was performed at a frequency of
2000 during all trials.

The APA Calculation

APAs were calculated according to the previ-
ous study (1):

The stimulus presentation time was specified as
the reference time (T0O) on the EMG data. This val-
ue was approved by visual scrutiny by an experi-
enced researcher. Data based on TO, in the range
from -600 ms (before TO) to +1000 ms (after TO),

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2022; 33(2) 47



Y -

Greater Effect of Auditory Stimuli Than Visual Stimuli on Anticipatory Postural Adjustments Increase

were selected for analysis.

The integrals of the muscles’ EMG activities (In-
tEMGi) were calculated over four intervals, each
lasting 150 ms. Time windows for 4 epochs based
on the study of Kankar and Aruin (24) were Include:
a) from -250 ms to -100 ms (APA1), b)-100 ms to
+ 50 ms (APA2), ¢) + 50 ms to + 200 ms (compen-
satory reactions, CPA1) and + d) 200 ms to + 350
ms (CPA2). But given that in this study, external
perturbation was 1.4 seconds after stimulus pre-
sentation. Therefore, time windows for 3 epochs
containing: a) from -100 ms to + 50 ms (APAT1), b)
+ 50 ms to + 200 ms (APA2), and ¢) + 200 ms to +
350 ms (APA3) were considered.

The IntEMGi of each of these three epochs was
modified based on the IntEMGi of baseline activity
from -600 ms to-450 ms for TO as follows:

Formula 1 (25)
Int e = J EMG - f:i-ggEMG
hU,'

That IntEMGi is equal to the integral of the EMG
activity of each muscle at time intervals from 150
ms (twi, i = 1)

And

—450
Sl EMG 25)
150 ms of baseline muscle activity that is defined
as the integral of EMG activity in the interval of
-600 to -400 ms relative to TO. The peak of muscle
activity then normalizes the EMG activity integral
calculated from formula 1 according to formula 2.

Formula 2 (25)

IEMG It i,
MU yopu = m

Statistical Analysis

Shapiro-Wilk test was used to assess the normality
of the distribution of the scores, and Levene’s test
was used for equality variances. 6 (muscles) x 2
(stimulus) mixed ANOVA was used to compare dif-
ferent stimuli at different APA time intervals sepa-
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rately. Also, 6 (muscles) x 2 (stimulus) mixed ANOVA
was used for the effect of each stimulus (visual-au-
ditory) on different APAs. Post hoc tests (P<0.05)
were conducted using the Bonferroni correction
test. First, EMG data analysis was performed with
MATLAB13a software. It should be noted that all
of these analyzes were performed with IBM SPSS
21 software.

RESULTS

The information of 14 participants is shown in Ta-
ble 1.

Table 1. The Information of Participants

Standard
Mean Deviati
eviation
Age (years) 22.4 2.14
Height (cm) 165.3 5.8
Weight (kg) 60.8 6.3

Descriptive information on APA of postural muscles
at different time intervals under the influence of
visual and auditory stimuli is shown in Table 2. The
Effect of Visual Stimuli on APA

The mixed analysis of variance showed that the
main effect of the muscles (F (5, 78) = 64.214, P
=3x10-2, n2p= 0.805) was significant. Post hoc
analysis using Bonferroni correction showed the
level of activity of RF (0.377), VI (0.340), BF (0.224),
GA (0.24), and TA (0.187) had the highest. Further-
more, ER (0.121) had the lowest activity.

Also, the main effect of time (F (2.156) = 352.963,
P =1x10-5, n2p= 0.819) and interaction time
* group (F (10, 156) = 14/169, P =1x10-1, n2p=
0.476) were significant. Bonferroni correction for
main effect of time showed that the APA3 (0.377
+ 0.008) was greater than APA2 (0.251 + 0.008; P
=41x10-2) and APA1 (0.126 + 0.006; P =4x10-3)
after visual stimulus presentation. Also, the APA2
was significantly greater than the APAT after the
visual stimulus presentation (P =1x10-2). Thus,
the effect of visual stimulus presentation on APA
released at different intervals and the difference
in APA release at different intervals due to visual
stimulus presentation in a balance task was sig-
nificant.
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Table 2. APA’s descriptive information at different time intervals under visual and auditory stimulus conditions.

APA 1 APA 2 APA 3
Stimulus Muscle (- 100 to +50 ms) + (50 to 200 ms) + (200 to 350 ms)
Mean = SD
RF 0.02 + 0.04 0.24 + 0.06 0.45 + 0.06
TA 0.04 + 0.06 0.19 + 0.05 0.32 + 0.07
. GA 0.28 + 0.05 0.34 + 0.07 0.50 + 0.07
Visual Vi 022 + 0.05 031+ 0.08 0.47 + 0.06
BF 0.11 + 0.05 0.32 + 0.09 0.30 £ 0.10
ES 0.07 + 0.02 0.09 + 0.04 0.19 + 0.02
RF 0.24 + 0.06 0.50 + 0.1 0.57 + 0.07
TA 0.19 + 0.05 0.32 + 0.06 0.44 + 0.06
. GA 0.34 + 0.07 047 +0.11 0.54 + 0.07
Auditory
W 0.31 + 0.08 0.41 £ 0.07 0.52 + 0.05
BF 0.32 + 0.09 0.33 + 0.09 0.40 + 0.09
ES 0.06 + 0.03 0.21 £ 0.03 0.29 + 0.06

RF “rectus femoris”, TA “tibialis anterior”, GA “gastrocnemius”, VI “vastus intermedius”, BF “biceps femoris” and ES “erector spinae”

The Effect of Auditory Stimuli on APA

The mixed analysis of variance showed that the
main effect of the group (F (5, 78) = 43.092, P
=4x10-2, n2p= 0.734) was significant. Bonfer-
roni correction test showed RF (0.33), VI (26.26),
BF (0.22), GA (0.15), and TA (0.14) muscles had the
highest level of activities. However, ES muscle (0.1)
had the lowest activity.

Also, the main effect of time (F (2, 156) = 219.869,
P =4x10-4, n2p= 0.738) was significant, meaning
that the postural muscles’” APA was significantly
different at different time intervals. The Bonferroni
correction showed that APA3 (0.466 + 0.008) was
greater than APA2 (0.378 + 0.01; P =8x10-1) and
APA1 (0.220 + 0.007; P =1x10-3) after presenta-
tion of auditory stimuli. Also, the APA2 was signifi-
cantly higher than the APA1 (P =3x10-2). Thus, the
effect of auditory stimulus presentation on APA
release at different intervals and the difference in
APA release at different intervals was due to the
presentation of an auditory stimulus in a balance
task.

Comparison of Visual and Auditory Stimuli in
APA1 of Different Postural Muscles

The mixed analysis of variance showed that the
main effect of the muscles (F (5, 78) = 56.181, P
=1x10-2, n2p= 0.783) was significant. The level
of activity of GA (0.307), VI (0.245), ES (0.17), BF
(0.122), and TA (0.092) had the highest. However,
RF (0.063) had the lowest activity.

Furthermore, the main effect of stimuli (F (1, 78) =
202.257, P =2x10-2, n2p= 0.722) was significant.
There was a significant difference between APAT
of postural muscles induced to visual and audito-
ry stimuli. Bonferroni correction showed (Figure
1) that the APAT of the postural muscles after the
presentation of visual stimulus (0.126 + 0.006) was
significantly less than the auditory stimulus (0.204
+ 0.007).

M Visual stimulus

APA 1 (INtEMGi)
o
<

B Auditory stimulus

Figure 1. Comparison of visual and auditory stimuli in APA1
of different postural muscles. RF: Rectus Femoris, TA: Tibialis
Anterior, GA: Gastrocnemius, VI: Vastus Intermedius, BF: Biceps
Femoris, and ES: Erector Spinae. *P<0.05

Comparison of Visual and Auditory Stimuli in
APA2 of Different Postural Muscles

The mixed analysis of variance showed that the
main effect of the groups was significant (F (5,
78) = 28.134, P =3x10-1, n2P= 0.643). The level
of activity of GA (0.409), RF (0.377), VI (0.366), BF
(0.325), and TA (0.264), muscles had the highest.

Nevertheless, ES (0.155), had the lowest activity.
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Also, the main effect of stimuli (F (1, 78) = 150.519,
P =6x10-2, n2p= 0.659) was significant, meaning
that there was a significant difference between
APAs of the postural muscles due to visual and
auditory stimuli. The results of the Bonferroni cor-
rection showed that the APA2 after visual stimulus
presentation (0.225 + 0.008) compared to auditory
stimulus presentation (0.378 + 0.01;) was signifi-
cantly less (Figure 2).
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Figure 2. Comparison of visual and auditory stimuli in APA2
of different postural muscles. RF: Rectus Femoris, TA: Tibialis
Anterior, GA: Gastrocnemius, VI: Vastus Intermedius, BF: Biceps
Femoris, and ES: Erector Spinae. *P<0.05

Comparison of Visual and Auditory Stimuli in
APA3 of Different Postural Muscles

The mixed analysis of variance showed that the
main effect of the groups (F (5, 78) = 49.216, P
=9x10-2, n2p= 0.759) was significant. The level
of activity of GA (0.525), RF (0.513), VI (0.501), BF
(0.354), TA (0.384), and ES (0.249) muscles had the
lowest.

Also, the main effect of stimuli (F (1, 78) = 81.084,
P =1x10-1, n2p= 0.510) was significant. In other
words, there was a significant difference between
APA3 of postural muscles induced to visual and au-
ditory stimuli. Bonferroni correction results showed
that the APA3 after visual stimulus presentation
(0.377 + 0.008) compared to auditory stimulus
presentation (0.466 + 0.008) was significantly less
(Figure 3).
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Figure 3. Comparison of visual and auditory stimuli in APA3
of different postural muscles; RF: Rectus Femoris, TA: Tibialis
Anterior, GA: Gastrocnemius, VI: Vastus Intermedius, BF: Biceps
Femoris, and ES: Erector Spinae. *P<0.05

DISCUSSION

The first finding of the present study showed that
visual and auditory stimuli during a balance task
increased the APA of the postural muscles. This in-
crease starts simultaneously with the stimulus pre-
sentation (from APA1 to APA3) respectively gets
bigger after stimulus presentation. These findings
are consistent with the findings of research, which
specified APAs could be induced by an acoustic
stimulus or a visual stimulus. Visual information is
usually serious to create effective APAs prior to pos-
tural disruption. Preceding studies similarly report-
ed that healthy young adults could be dependent
on an auditory cue to produce postural respons-
es to outer perturbation (26). All the researchers
stated that when larger APAs were produced for an
external postural perturbation, less postural insta-
bility was detected. Thus, both visual and audito-
ry cues can help maintain greater balance against
perturbation by producing greater APA. Using the
contribution of different senses, especially vision,
can help a person produce the appropriate APA by
providing a perturbation alerting cue. People rely
seriously on past experiences to create the ex-
pected external perturbation and produce the suit-
able APA. These experiences are mainly obtained
through vision and facilitate the production of APA
for external postural perturbations. The important
point is that when a move is triggered voluntarily
by the person, the individual can optimize the APA.
However, when the task is unexpected, APA is not
optimized. The same reports have been confirmed
for auditory cues, which, as a conditioning stimulus,
can trigger APA in healthy individuals against an
external perturbation in youth adult (26).



It is also in line with the results of studies that
showed attention directed to stimuli moderates
the onset of APA (2, 10). Delval et al., (2012) stated
that APA is propagated during the preparation pe-
riod between an alert stimulus to the original “go”
initiation stimulus, although the release of APA oc-
curred merely when individuals were told explicitly
about the task to be performed. This means that in
their research, when people were told to do no task
and not respond to stimuli, release APA was not
observed, however when they were told the stimuli
were within a range of 5 to 10 seconds before the
primary signal appeared for the gait, the release
of APA is observed (10). Therefore, given that in
the present study, similar to the study by Delval et
al. (2012), subjects were explicitly told that visual
or auditory stimuli appear before external pertur-
bation, it is clear that the presentation of these
stimuli would prompt early release postural adjust-
ments before external perturbation.

In addition, study results showed that attention
allocation occurs in the prediction of a postural
disruption and during initial processing before mo-
tor adjustments against the perturbation. These
findings are consistent with results by Redfern et
al (2017), who compared the effects of visual and
auditory stimuli and their effect on body balance
control in a reaction time task. They showed that
as the complexity of the balance task is greater,
the presentation of auditory stimuli than the visual
stimulus results in more interference with the reac-
tion time task appeared (12). Recent studies have
shown that higher cognitive resources are neces-
sary to maintain balance and integrate function-
al systems involved in sensory-motor processing,
especially in challenging environments. Modifica-
tions of sensory information processing related
to attention lead to better motor performance in-
voluntary movements in response to visual stimuli.
Also, modulation of sensory information processing
about attention has been observed for visual, audi-
tory, and tactile information (12).

The second finding of the current study showed
that APAs in postural muscles were more affected
by auditory stimuli than visual stimuli. The bene-
fits of this type of measurement were investigat-
ing of postural stimuli simultaneously and after
stimulus presentation. This significant increase
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between postural adjustments at the concurrent
time intervals (APA1) and after the presentation
of stimuli (APA2 & APA3) under the influence of
auditory stimuli is significant compared to visual
stimuli. Hence, it indicates that auditory stimuli can
support the balance than visual stimuli. The study
results are mainly consistent with Watanabe et
al. (2017). They stated that auditory stimuli had a
more significant effect on APA than visual stimuli
in a choice step reaction. However, investigation of
this study is differed from their study. In their re-
search, the APA period was as the interval between
the reaction time to foot lift time when moving and
they computed the amplitudes of APAs as a percent
of body weight from the peak vertical force under
the swing foot in the period of APA duration was
considered. However, in the present study, APAs
were evaluated for lower limb muscle activity. They
also stated that when auditory stimuli are present,
the amplitude of APA error in mistake attempts
increases. Step initiation, in some times to avoid
threatening situations, usually occurs under such
conditions at which concurrently happening events
may call for irreconcilable responses. If APAs are
affected by those sensory inputs processed in the
brain in negative ways, then it is likely for adverse
or unsafe consequences, such as falls, to occur (17).
These result repeated in the other study and re-
searchers stated that auditory stimulus might as-
sist a step initiation, credibly by enabling a stimulus
identification process and increasing attentional
control of stepping behavior, without inducing a
decision-making procedure even in a cognitively
demanding condition in patients with PD (27).

Thus, it can be said that auditory stimuli may have
beneficial effects on APAs, although these effects
can be moderated by the duration of stimulus pre-
sentation, frequency, and intensity of stimuli. Be-
cause, Delval et al (2012) investigated the effect of
audible stimulus presentation at different intensi-
ties on APA release and observed that different au-
ditory stimulus intensities produced different APAs,
and the more intense the stimulus, the greater APA
produced (10).

Also noteworthy is the magnitude of the impact
of auditory stimuli on wrong responses. In a study,
showed that APA error amplitude increases during
the presence of auditory stimuli in error attempts.
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Thus, auditory stimuli cannot be used to reduce
muscle activity latency, especially under threaten-
ing conditions without sufficient research, partic-
ularly in those at higher risk of falls. For example,
in some cases initiating steps to avoid threatening
situations usually occur in situations where some
concurrent events may require incompatible re-
sponses (17). In general, it seems that the mecha-
nism of the auditory cue is different from the visual
cue because the auditory cues provides people tim-
ing information. Therefore, the participants were
able to rely on a new form of sensory information
to calculate the postural perturbation and generate
appropriate APA (26).

Finally, it can be said given that different percep-
tual processes can affect the sensory and motor
elements of postural control while performing a
balance task, APA decrease as a result of auditory
stimuli relative to visual can be related to differ-
ent mechanisms of visual and auditory processing.
Because balance is also affected by APA and as a
feedforward mechanism helps maintain balance
through anticipation, auditory and visual stimulus
evaluation in people at risk needs to be investigat-
ed.

The main limitations of in this study was to par-
ticipants were explicitly told that after the stimuli
presentation, there will a perturbation in the plate
below their feet. So not using a baseline position in
this study was one of the limitations of the study.
Therefore, this suggest that future researchers
consider the use of a baseline position, a position
in which individuals are exposed to visual and au-
ditory stimuli without any perturbation in the APA
examination. In addition to, the other limitations
were the low number of participants, and only
young women. It suggests that the researchers
in the future studies will be considered the higher
number and with individual with the different gen-
ders (men). The last suggestion is to consider the
combined presentation of visual and auditory cues
to see if they will have a greater impact on APA.
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THE EFFECTS OF SHOE SUITABILITY ON PLANTAR
PRESSURE DISTRIBUTION AND BALANCE
PARAMETERS IN CHILDREN WITH HEARING
IMPAIRMENT

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study was to investigate whether the characteristics of the shoes used
by the children have an effect on the dynamic and static plantar pressure distribution parameters
and balance parameters in hearing impaired children, and to compare the results with those of non-
hearing-impaired children.

Methods: The study included 136 children, 68 children with hearing impairment and 68 children
without hearing impairment. The Footwear Assessment Score (FAS) was applied to evaluate children's
footwears. Flamingo Balance Test (FBT) was used to evaluate the static balance of the children, and
the Functional Reach Test (FRT) was used to evaluate the dynamic balance of the children. Static and
dynamic plantar pressure distribution measurements of the children were carried out with a sensored
walking platform (Footscan® pedobarography system (RsScan-FootScan lab Itd., Ipswich, England)).

Results: In hearing impaired children, a positive relationship was found between FAS and dominant
foot total percentage of pressure values. In children without hearing impairment, there was a negative
relationship between FAS and dominant hindfoot pressure, and a positive relationship between FAS
and anterior non-dominant foot pressure (p<0.05). There was no significant relationship of FAS with
balance tests, dynamic plantar pressure values, and walking parameters in both groups (p>0.05).

Conclusions: The increase in static loading with the footwear suitability on the dominant foot in
hearing impaired children may be an indication that children with balance problems load more on the
dominant foot in order to feel safer.

Key Words: Balance, Footwear, Hearing Impaired, Plantar Pressure Distribution

ISITME ENGELLIi COCUKLARDA AYAKKABI
UYGUNLUGUNUN AYAK TABAN BASINQ.DA(V]ILII\{II,.
DENGE VE YURUME FONKSiYONU UZERINE ETKiSi

ARASTIRMA MAKALESI

0z
Amac: Bu calismanin amaci, isitme engelli cocuklarda cocuklarin kullanmis oldugu ayakkabilara ait

ozelliklerin dinamik ve statik plantar basing dagilim parametreleri ve denge parametreleri lizerine
etkisinin olup olmadigini arastirmak ve isitme engeli olmayan cocuklarla karsilastirmakti.

Yontem: Calismaya 68 isitme engelli ve 68 saglikli olmak Uizere toplam 136 cocuk dahil edildi.
Cocuklarin ayakkabilarini degerlendirmek amaciyla Ayakkabi Uygunlugu Degerlendirme Formu (AUDF)
uygulandi. Cocuklarin statik dengesini degerlendirmek icin Flamingo Denge Testi (FDT), dinamik
dengesini degerlendirmek icin Fonksiyonel Uzanma Testi (FUT) kullanildi. Cocuklarin statik ve dinamik
ayak tabani basing dagilim 6lctimleri sensérlii yirtyts platformu (Footscan® pedobarografi sistemi
(RsScan-FootScan lab Itd., Ipswich, England)) ile gerceklestirildi.

Sonuglar: isitme engelli cocuklarda dominant ayaga ait AUDF ile toplam yiiklenme orani degerleri
arasinda pozitif iliski; saglikli ¢ocuklarda ise dominant ayaga ait AUDF ile ayagin arka bdlimiine
yapilan yikklenme orani arasinda negatif ve non-dominant ayaga ait AUDF ile ayagin 6n bolimiine
yapilan yiiklenme orani degerleri ile arasinda pozitif iliski oldugu gézlemlendi (p<0,05). Her iki grupta
AUDF ile denge testleri, dinamik ayak taban basing degerleri, yiiriime parametreleri arasinda anlamli
iliski bulunmadi (p>0,05).

Tartisma: isitme engelli cocuklarda ayakkabi uygunlugunun dominant ayakta statik yiklenme orani
ile artis gostermesi denge problemi olan cocuklarin kendilerini daha giivende hissetmek icin dominant
ayaga daha fazla oranda yuklendiklerinin bir gostergesi olabilir.

Anahtar Kelimeler: Denge, Ayakkabi, isitme Engelli, Taban Basing Dagilimi.
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INTRODUCTION

The hearing system has three main components:
outer, middle and inner ear. The outer ear collects
sound waves and channels them to the ear canal.
The middle ear converts sound waves into mechan-
ical motion, and the inner ear converts this into
electrical energy (nerve impulses). Various pathol-
ogies may affect one or more of these structures,
causing hearing loss (1). Bilateral permanent child-
hood hearing impairment affects approximately 1
to 1.3 of every 1000 live births (2).

In children with hearing impairment, there is a lack
of sensory organization in postural control. Balance
and coordination disorders can be seen in hearing
impaired individuals due to the impaired sensory
feedback mechanisms (3). Balance is the ability to
control the body’s position in space for stabilization
and orientation in a certain direction (4). Human
balance is achieved through a multi-sensory pro-
cess involving the visual, somatosensory, vestib-
ular, and cerebellar systems. The anatomical and
functional integrity of the vestibular system in the
inner ear is essential for maintaining balance (5).
Vestibular receptors receive stimuli regarding the
position of the head in space and produce reflexes
playing important roles in basic motor responses
(6). However, when the information received from
one of the sensory systems is limited (e.g., due to
hearing loss), the perception of the spatial posi-
tion of the body part may be affected, which may
decrease postural control (7). Vestibular problems
affect many areas of children’s development, in-
cluding static and dynamic balance reactions, co-
ordination, and movement speed (8).

The foot provides balance and support while
standing and stabilizes the body during walking.
It is the only body part functioning on the outer
surface (9). Therefore, footwears have been devel-
oped to protect the foot. Footwears are primarily
used to protect the foot from injuries caused by
uneven floor surfaces and excessive impact due
to hard floors, and thereby infection and deformi-
ty. As civilizations developed, footwears have also
become a fashion-determining product. However,
footwear components supporting the foot are of-
ten overlooked for the sake of fashion. Footwears
should protect the foot, increase friction and sta-
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bility, absorb shocks, and prevent foot deformities.
Choosing the most suitable footwears has a long
history and especially the selection of children’s
footwears is very important (10). However, choos-
ing the appropriate footwear remains a challenge
for many people (both clinicians and parents) (11).
Footwears are very important for hearing impaired
individuals as well as for all children. To our knowl-
edge, no study has been found in the literature ex-
amining the effect of shoe properties on balance
and plantar pressure distribution in hearing im-
paired individuals.

The study aimed to investigate whether the effects
of footwear properties on the plantar pressure dis-
tribution, which can be measured statically and dy-
namically, and balance parameters are different in
hearing impaired children compared to those with-
out hearing impairment.

METHODS
Subjects

The study included 136 children aged 6-18 years:
68 children with hearing impairment attending a
state school for the hearing impaired in Ankara and
68 children without hearing impairment attending
various state schools. The Gpower 3.1 program
was used to determine the number of individuals
to be included in the study. During the calculation,
it was considered that the relationship between
shoe fit and plantar pressure distribution would
be at least low-medium level, and the correlation
value was taken as r=0.350. When the HO correla-
tion level was taken as r=0 and power analysis was
performed, it was determined that the number of
cases that should be included in the study should
be 61. A loss of approximately 10% that may oc-
cur during the study was taken into account, and
the study was completed with 68 individuals. An
equal number of individuals were also included in
the control group (12). This study was designed as
a case-control study. The children were recruited
from April to May 2019. Children were divided into
two groups as hearing impaired children and those
without hearing impairment. In order to conduct
our study, permission was obtained from the Ethics
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Committee of Hacettepe University (GO 19/1081).
Prior to the study, an informed consent form was
obtained from the children’s families, and the chil-
dren consented verbally that they volunteered to
participate in the study.

In our study, hearing impaired and non-hearing-im-
paired children who were cooperative and did not
have an additional disease affecting the foot and
ankle were included in the groups.

Outcome Measures

Demographic information (age, gender, dominant
extremity, presence of additional disabilities),
height, body weight, and body mass index (BMI) of
all children participating in the study were record-
ed. The types of footwears used by the children
were inquired, and their footwear fit was evaluated
with the Footwear Assessment Score (FAS). The dy-
namic balance of the children was evaluated with
the Functional Reach Test (FRT) and their static
balance was evaluated with the Flamingo Balance
Test (FBT). Static and dynamic plantar pressure
distributions obtained during static stance and
walking were assessed using the pedobarographic
analysis method.

Evaluation of Footwear Style and Appropri-
ateness

The FAS was used as an objective method for eval-
uating footwears. The reliability study of the Turk-
ish FAS was conducted by Yakut et al. (13). The FAS
is a valid and reliable scale designed to provide a
comprehensive assessment of the footwear and
can be effectively applied in clinical/research set-
tings. All categorical items of the FAS are recom-
mended for clinical evaluation of footwear in var-
ious populations (14). The highest total score for
fit footwears is 15. Higher scores indicate that the
footwear is suitable, and lower scores indicate that
the footwear is not suitable (15).

Evaluation of Dynamic Balance

The Functional Reach Test (FRT), which was devel-
oped to assess balance problems rapidly and its
reliability was established by Donahoe et al.,, was
used to evaluate the dynamic balance of children
(16). Longer reached distance in this test indicates
better balance (17).
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Evaluation of Static Balance

The Flamingo Balance Test (FBT) is a Eurofit test
used in balance assessment with high reliability
and validity, and it is simple, low-cost, and suitable
for research in large populations. It is used to eval-
uate the ability to successfully maintain balance on
one leg. To perform the test, only a stopwatch and
a narrow balance board with a non-slip surface are
required. The number of times the child’s balance
got disturbed during 60 seconds was recorded. If
there was more than 15 falls/ balance losses in the
first 30 seconds, the test was terminated (18).

Evaluation of Plantar Pressure Distribution

The examination of the foot plantar pressure dis-
tribution between the foot and the support sur-
face where the foot touches is defined as pedo-
barographic analysis (19). The basic principle in
pedobarographic analysis is to map the plantar
surface pressure, which indirectly indicates signif-
icant postural abnormalities (20). Plantar pressure
distribution measurements have the potential to
objectively evaluate the effects of clinical practic-
es on foot/ankle function (21). In our study, FootS-
can® (RsScan-FootScan lab Itd., Ipswich, England)
sensor, a walking platform with a 1 m length (this
was a limitation for our study), was used for pe-
dobarographic measurements. In static measure-
ments the peak pressures of both feet (N/cm?), the
percentage of pressure on each of the dominant
and non-dominant foot (%), and the percentage of
pressure on the forefoot and hindfoot (%) of both
feet were recorded.

During the dynamic measurement, they were asked
to look forward, not focus on the ground, and walk
on the platform in the same way they normally
walk. They walked five times and measurements
were recorded. In dynamic measurements: foot
axis angles, maximum and minimum subtalar joint
angle values, force (N) and the maximum pressure
(N/cm?) under the 1st-5th fingers, 1st-5th meta-
tarsal, midfoot, and heel medial and heel lateral;
foot lengths and foot widths (cm); walking speed
(m/second); and step length (cm) were recorded.

What kind of changes footwear causes in foot bio-
mechanics/balance was assessed. We evaluated
footwears that children wear frequently. A child can
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Table 1: Descriptive Statistics of The Individuals’ Demographic Characteristics.

Hearing-Impaired

Non-Hearing-Impaired

Variables T _ int _ i-
":,:""3‘““‘ MeanzSD Minimum - Maxi MeanzSD t p
aximum mum
Age (year) 7-15 12.00 + 2.44 7-16 12.69 + 2.22 -1.728 0.091
Height (cm) 110-185 142.29 + 14.85 146 - 180 15999 + 876  -8459  0.012*
g(‘gy Weight 17.40 - 7460  39.79 + 14.40 30 - 84 5147 +1090  -5335  0.010*
BMI (kg/m?) 12.82-3316  19.03 +4.12 13.88 - 32.39 20.00 + 3.47 -1.496 0.139

*p<0.05. BMI: Body Mass Index, SD: The Standard Deviation.

have very different footwears. All pedobarographic
evaluations and static and dynamic balance mea-
surements were performed barefoot.

Statistical Analyses

IBM SPSS 21.0 (IBM Corp., Armonk, NY, USA) was
used for statistical analysis. Demographic charac-
teristics are expressed as means, standard devia-
tions, and min-max values.

The data were normally distributed. Therefore,
normally distributed continuous variables of the
groups were compared with independent samples

t-test. The Chi-square test was used for categor-
ical variables. Pearson correlation coefficient was
calculated to determine the relationship between
FAS total scores and static foot pressure distribu-
tion parameters, FBT, and FRT values by groups. A
p-value of <0.05 was considered statistically sig-
nificant.

RESULTS

Descriptive data of all 136 children, 68 children
with hearing impairment and 68 children without

Table 2: A Comparison of Right and Left Shoe FAS Sub-Scores in Children with and without Hearing Impairment.

Variables for Right Shoe

Hearing-lmpaired

Non-Hearing-lmpaired

Dominant Foot
( omm::n oot) % n % P
. Leather 38 55.88 26 38.23
Material-Upper 0.042*
Other 30 4412 42 61.77
Material- Syntetic/Rubber 65 95.58 68 100
0.124
Outsole Other 3 4.42 - -
0.148
Length Not Fit 2 2.95 - -
Width of The  Fit 67 98.52 68 100
0.321
Shoe Not Fit 1 1.48 - -
Available Pinchable 51 75 36 52.94
Room in The . 0.011*
Toe Box Not Pinchable 17 25 32 47.06
Status of Shoes Slide Off 31 4558 34 50
Keeping the  Shoes Not Slide 0.609
Feet in Shoes  off 37 54.42 34 50
>2.5cm 28 41.17 38 55.88
Heel Height 0.049*
<25cm 40 58.83 30 4412
Shoes or Slipper 7.35 1 1.47
Boot 441 - -
Shoe Style Shoes or Boots 0.102
With A Strap 60 88.24 67 98.53
or Lace
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>5 mm

10.29

4

5.88

- -

Heel Wear 0.348
<5 mm 61 89.71 64 94.12
The Length 0-5mm 48 70.58 37 54.41
Available for 6-11 mm 13 19.11 20 29.41 0.151
Growth 11 - 20 mm 7 10.31 11 16.18
Variables for Left Shoe . . . .
(Non-Dominant Foot) Hearing-lmpaired Non-Hearing-Impaired 5]
n % n %
. Leather 38 55.88 26 38.23
Material-Upper 0.042*
Other 30 4412 42 61.77
Material- Syntetic/Rubber 65 95.58 68 100
0.124
Outsole Other 3 4.42 - -
: 0.148
Length Not Fit 2 2.95 - -
Width of The  Fit 67 98.52 68 100
: 0.321
Shoe Not Fit 1 1.48 - -
Available Pinchable 50 73.52 37 54.42
Room in The . 0.020*
Toe Box Not Pinchable 18 26.48 31 4558
Status of Shoes Slide Off 31 45.58 33 48.52
Keeping The  Shoes Not Slide 0.733
Feet in Shoes  Off 37 54.42 35 51.48
>2.5cm 28 41.17 38 55.88
Heel Height 0.049*
<25cm 40 58.83 30 4412
Shoes or Slipper 5 7.35 1 1.47
Boot 3 4.41 - _
Shoe Style Shoes or Boots 0.102
With A Strap or 60 88.24 67 98.53
Lace
>5 mm 7 10.29 4 5.88
Heel Wear 0.348
<5 mm 61 89.71 64 94.12
The Length 0-5mm 47 69.11 35 51.47
Available for 6-11 mm 14 20.58 25 36.76 0.092
Growth 11 - 20 mm 7 10.31 8 11.77

*p<0.05. MTP: The Metatarsophalangeal Joint.

hearing impairment, are given in Table 1. A com-
parison of the height (p=0.012) and body weight
(p=0.010) of the participants showed a significant
difference, but no statistically significant difference
was observed in terms of BMI (p=0.139) and age
(p=0.091).

In hearing impaired children, 85.2% of those with
hearing impairment preferred sports footwears;
2.9% leather-soled footwears; 7.4% rubber-soled
footwears; 1.5% boots with thick soles; 1.5% boots
with plastic/rubber sole, and 1.5% used other style
footwears. Regarding those with non-hearing-im-
pairment, 91.2% preferred sports footwears; 2.9%
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boots with thick soles; 1.5% boots with plastic/rub-
ber sole, and 4.4% other style footwears.

The comparison results of the FAS sub-scores be-
longing to the dominant and non-dominant foot-
wears are given in Table 2. In the comparison of
both groups, there was a statistically significant
difference between the FAS sub-scores of the
preferred material upper part (p=0.042), toe box
height (dominant p=0.011; non-dominant p=0.020)
and heel height (p=0.039) for the dominant and
non-dominant footwears. There was no significant
relationship between other values (p>0.05).

There was no significant relationship between FAS
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Table 3: The Relationship between FAS Total Scores Obtained from Children with and without Hearing Impairment and
Peak Pressures and Pressure Percentage Parameters (As Static Foot Pressure Distribution Parameters).

Hearing-lmpaired

Non-Hearing-lmpaired

FAS Total FAS Total
Variables Dominant Non-Dominant Dominant Non-Dominant
r p r p r p r p
PP Total (%) 0.321 0.014* -0.301 0.063 -0.231 0.059 0.224 0.073
PP Front (%) 0.998 0.404 -0.187 0.119 -0.104 0.980 0.302 0.011*
PP Back (%) 0.243 0.057 -0.173 0.174 -0.268 0.032* -0.031 0.807
Peak Pressure (N/' 5198 0988 -0011 0.963 -0.150 0219 -0.208 0.094

cm?)

*p<0.05. Peak Pressure: The Maximum Amount of Pressure Measured at the Sole of the Foot, FAS Total: Total Footwear Assessment Score, PP Back: The

Percentage of Pressure that Occurs in the Hindfoot, PP Front: The Percentage of Pressure that Occurs in the Forefoot, PP Total: The Percentage of the Total
Pressure Occurring in the Dominant/Non-Dominant Foot Sole; N: Newton; cm? Square Centimeter.

total scores and values of dynamic plantar pres-
sure distribution measurements in both groups
(p>0.05). There was a increasing in the percentage
of total pressure (PP) in the dominant foot with
the increase in footwear suitability in children with
hearing impaired (r=0.321, p=0.014). In non-hear-
ing-impaired children, while FAS total score in-
creased, posterior PP values decreased in the dom-
inant foot (r=-0.0268, p=0.032) and while FAS total
score increased, anterior PP values increased in the
non-dominant foot (r=0.302, p=0.011) (Table 3).

The mean FRT value was measured as 15.62+2.96
cm in those with hearing impairment and
31.62+6.77 cm in those without hearing impair-
ment. The FBT results (numbers of fall) were found
to be 8.23+5.02 for hearing impaired children, and
1.97+2.46 for non-hearing-impaired children. While
there was a statistically significant difference be-
tween the balance test results (p=0.000), in terms
of the FAS total scores there was no significant
difference between the groups (right p=0.961, left
p=0.923) (Table 4). However, there was no statis-
tically significant relationship between FAS total

scores and FBT (dominant r=-0.220, p=0.072 in chil-
dren hearing impaired; dominant r=-0.018, p=0.885
in without hearing impairment) and FRT (dominant
r=0.067, p=0.586; non-dominant r=0.074, p=0.547
in children hearing impaired; dominant r=-0.039,
p=0.753; non-dominant r=-0.081, p=0.513 in with-
out hearing impaired) values in both groups.

DISCUSSION

It was found that footwear fit had no effect on dy-
namic plantar pressure distribution, walking speed,
stride length, and balance in children with hearing
impairment, but there was a significant relation-
ship between footwear fit and pressure percent-
age, one of the static plantar pressure distribution
parameters.

Foot flexibility that children have during their de-
velopment makes the size, shape, and design of
the footwear important. These features support
the view that external factors such as the choice
of footwear may affect the structural development

Table 4: Comparison of FAS total score, FRT and FBT between groups

Hearing-lmpaired

Non-Hearing-

Impaired t p
Mean + SD Mean = SD
FRT 15.62+2.96 31.62+6.77 -17.853 0.001*
FBT 8.23+5.02 1.97+2.46 9.231 0.001*
Right
Total Score (Dominant Foot) 11.18+1.95 11.19+1.56 -0.049 0.961
of FAS Left 11.18+£1.96 11.21+£1.53 -0.097 0.923

(Non-Dominant Foot)

*p<0.001. FAS Total: Total Footwear Assessment Score, FRT: The Functional Reach Test, FBT: The Flamingo Balance Test.
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and function of the foot, and may have an impact
on foot health in the long term, but still this theory
lacks scientific evidence (22).

In our study, it was observed that the groups were
not homogeneously distributed in terms of height
and body weight. However, since the groups con-
sisted of subjects with height and body weight
suitable for their age, no statistically significant
difference was found between BMI values. FAS
scores decreased due to the fact that most of the
children had low socioeconomic levels, the foot-
wears they used were large, and also because the
girls preferred footwears with lower soles just to
look good. On the other hand, the children’s heels
were not worn because they could change foot-
wears frequently due to the ease of access to low-
cost footwears, and many children (especially boys)
prefer footwears with laces and high soles, such as
sports footwears, and these two factors have led
to an increase in FAS scores. However, the use of
textile as a product material in sports footwears,
which are used by individuals because they are
trendy, and the fact that this material decreases
the toe box height even more were the reasons
for low FAS scores. For this reason, when the FAS
scores of the groups were compared, a statistically
significant difference was found between the ma-
terial preferred in the upper part of the footwear,
toe box height, and heel height sub-scores. On the
other hand no statistically significant difference
was found between total FAS scores of groups.

Foot plantar pressure distribution analysis allows
clinicians and researchers to evaluate foot func-
tion; to diagnose children and adolescents with
musculoskeletal disorders affecting walking and
feet; to assess the severity of the deformity; and,
to decide on treatment, and it is a valuable tool
in documenting short- and long-term results (23).
According to the present results, no relationship
was found between footwear fit and dynamic foot
plantar pressure in both groups. However, the stat-
ic plantar pressure values showed that PP on the
dominant foot, i.e., the loading amount, increased
in children with hearing impairment with better
footwear fit. In children without hearing impair-
ment, the footwear fit increases PP in posterior
dominant foot and anterior non-dominant foot. Ac-
cording to this result, it can be said that children
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with hearing impairment have a higher load on the
dominant foot due to the feeling of fear and inse-
curity arising from loss of balance.

It was reported that optimal foot development can
be achieved with a better optimal balance control
(24). The normal values of FRT scores reported by
Deshmukh et al. in children aged 6-12 years ranged
from 22.7+3 cm to 37+4.4 cm (25). According to
these data in our study, the FRT score was very
low in children with hearing impairment. However,
the number of children with hearing impairment
who failed during FBT was significantly higher
than those without hearing impairment. When we
look at the norm values of the FBT test for the age
group included in our study, it was shown that chil-
dren without hearing impairment have 95% and
those with hearing impairment have 70% balance
success rate (26). According to both results, it is
possible to say that the balance abilities of children
with hearing impairment were worse than those
without disabilities. Despite this, no significant re-
lationship was found between footwear fit and bal-
ance in both groups.

The footwear is the primary interface between
the individual and the surface, and therefore will
contribute to how the ground reaction forces pro-
duced during walking affect both foot and ankle.
In studies conducted on conventional footwears in
healthy children, it was stated that footwears are
the main external factor affecting the walking of
children (27). Current literature shows that foot-
wears affect gait parameters (28,29). However,
studies on whether these effects are important in
terms of function or how they affect foot health
and foot development in the longer term have been
conducted (30).

Footwears have made progress not only in pro-
tecting the foot, but also in improving walking or
motor performance in certain environments, such
as outdoor walking or even indoors (24). In our
study, all patients were wearing closed toe foot-
wears. Accordingly, based on the evaluation results,
there was no statistically significant relationship
between footwear fit and walking speed and step
length data in both groups.

The impact of the footwear on the biomechanical
interaction between the foot and the environment



forms the basis of the hypothesis that footwears
can have a long-term effect on foot function. In
this context, inappropriate choices have also been
reported to have a negative effect on long-term
foot development and foot health (22). However,
understanding the effect of footwears on foot de-
velopment is difficult due to the difficulties in iden-
tifying the foot as a functional biomechanical unit
throughout childhood. In addition, studies on the
effects of footwears on children with hearing im-
pairment are lacking in the literature.

Knowing more about the social dimensions of foot-
wears and what they mean for children are im-
portant steps towards helping shape footwear de-
signs and also making footwear recommendations
meaningful in practice. As a prerequisite for effec-
tive practical discussions about footwear choices
for children, understanding what factors affect pa-
rental purchasing practices is important to help cli-
nicians understand how they affect current choices
and determine how best to give age-appropriate
footwear advice (30). Considering that there is a
wide range of varieties in the footwear industry
today and the child wants to choose footwears in
accordance with their own taste and fashion as the
age of the child grows, it becomes even more im-
portant to research which footwears are healthier.
Moreover, it should not be overlooked that foot-
wears are a critical factor in providing appropriate
sensory input to the foot in children with hearing
impairment, in whom an important function, bal-
ance, is affected.

According to the results of study, it was concluded
that footwear fit had no effect on dynamic plantar
pressure distribution, walking speed, stride length,
and balance in children with hearing impairment,
but there was a significant relationship between
footwear fit and pressure percentage, one of the
static plantar pressure distribution parameters.
This relationship is in the form of an increase in
a greater load on the dominant foot with increas-
ing footwear fit. It can be concluded that the in-
crease in the loading rate with appropriate foot-
wears in hearing impaired children may be because
fit footwears contribute to self-confidence, which
makes them more active. Development of suitable
children’s footwears can contribute to taking pre-
cautions in childhood and thus preventing different
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problems that may occur not only in childhood but
also in advanced ages in hearing impaired children,
which may be useful for clinical practices. Howev-
er, more studies are needed for this. In addition,
studies in which the foot pressure distribution is
measured in the footwear may help to clarify this
issue more.
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THE EFFECTS OF ABDOMINAL BRACING MANEUVER
ON QUADRICEPS MUSCLE TORQUE, TIME TO PEAK
TORQUE AND MUSCLE ACTIVATION LEVELS AT
DIFFERENT KNEE FLEXION ANGLES

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of the present study was to investigate the effects of abdominal bracing
maneuver (ABM) on quadriceps peak torque (PT), time to peak torque (TTPT) and muscle activation
levels during maximal strength testing of the quadriceps muscle in healthy individuals.

Methods: Sixteen healthy individuals (Age: 24.63+1.67 years) participated in the present
study. Each participant was taught ABM technique by a physical therapist’s guidance. Surface
electromyography was used to measure internal oblique/transversus abdominis, vastus medialis,
vastus lateralis, and rectus femoris activation levels. Isokinetic dynamometry was used to measure
quadriceps PT and TTPT during maximum isometric muscle testing at 60° and 90° of knee flexion
angles with and without ABM. Repeated measures of ANOVA was performed for statistical analysis.

Results: There was a significant angle by condition interaction for quadriceps PT (F(1,15)=5.30,
p=0.04). PT decreased when ABM was performed, but the decrease was greater at 60° compared
to 90° of knee flexion (60°: p=0.001, ES=0.68; 90°: p=0.008, ES=0.33). Quadriceps activation levels
also decreased during ABM (p=0.04) regardless of knee flexion angle.

Conclusion: The present study revealed that ABM may decrease muscle activation levels and peak
torque during maximal quadriceps strength testing. Researchers should evaluate compensatory
movements of the lumbopelvic region in order to prevent the error of force transfer in test results.

Key Words: Electromyography, Knee joint, Maximal Strength

ABDOMINAL BRACING MANEVRASININ FARKLI
DiZ FLEKSIYON ACILARINDA, KUADRISEPS ZiRVE
TORKU, ZIRVE TORKA ULASMA SURESI VE KAS
AKTIVASYONU UZERINE ETKISI

ARASTIRMA MAKALESI

0z

Amag: Bu calismanin amaci saglikli bireylerde abdominal bracing manevrasinin (ABM) maksimal
kuvvet testi sirasinda kuadriseps zirve torku (ZT), zirve torka ulasma siiresi ve kas aktivasyonuna
etkisini arastirmakti.

Yontem: Bu calismaya 16 saglikli birey (Yas: 24,63+1,67 yil) katihm gésterdi. Her bireye fizyoterapist
tarafindan ABM teknigi 6gretildi. Internal oblik/transversus abdominis, vastus medialis, vastus
lateralis ve rektus femoris kaslarinin aktivasyonu dl¢timiinde yiizeysel elektromyografi kullanildi.
Maksimal izometrik test sirasinda kuadriseps ZT ve zirve torka ulasma stiresi degerleri 60° ve 90°
diz fleksiyon acilarinda izokinetik dinamometre ile dlciildii. Istatistiksel analizde tekrarli 6lciimler
ANOVA kullanildi.

Sonuclar: Kuadriseps ZT degerinde, duruma gére agi etkilesimi anlamh bulundu (F(1,15)=5,30,
p=0,04). ZT degerleri her iki diz acisinda da ABM ile diistii ancak diistis 60° diz fleksiyon agisinda
90°ye gbre daha fazla idi (60° p=0,001; ES=0,68; 90° p=0,008, ES=0,33). Kuadriseps kas
aktivasyonunda da ABM ile diisiis oldugu gortildii (p=0,04).

Tartisma: Yapilan calisma sonuglari maksimal kuadriseps kas testi sirasinda hem ZT hem kas
aktivasyon seviyelerinin diistiiglinii gostermektedir. Arastirmacilar test sonuglarinda kuvvet
aktariminin sebep olacagl yanilmayi engellemek icin lumbopelvik bélgenin kompansatuar
hareketlerini degerlendirmelidir.

Anahtar Kelimeler: Elektromyografi, Diz Eklemi, Maksimal kuvvet
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INTRODUCTION

Volitional preemptive abdominal contraction (VPAC)
techniques aim to increase abdominal muscle acti-
vation voluntarily with different strategies. VPAC
is commonly preferred to prevent compensatory
lumbopelvic motions during functional activities
and/or exercises (1, 2). There is a general thought
among clinicians that the exercises are more effec-
tive if they are performed with VPAC, since VPAC
enhances lumbopelvic control via producing lumbar
multifidus co-contraction (3). Previous researches
support that idea where the activation levels of the
targeted muscles increase with VPAC during both
lower and upper extremity exercises in healthy in-
dividuals (4-6).

VPAC has been applied with different methods such
as abdominal draw-in maneuver (ADM) (or abdom-
inal hollowing) and abdominal bracing maneuver
(ABM). The ADM emphasizes the activation of ab-
dominal core muscles including the transversus ab-
dominis (TrA) and internal oblique (10) muscles (7,
8) while ABM involved the global co-contraction of
abdominal wall muscles (9, 10). Compared to ADM,
ABM has been shown to be more effective for sta-
bilizing the spine as it increases spinal stiffness (2,
11). Moreover, Haddas et al. (12) suggested that
ABM might reduce biomechanical factors associ-
ated with anterior cruciate ligament injury since it
enhanced pelvic stability and improved lower ex-
tremity alignment during landing from jump.

Previous studies found that hip muscle activation
levels were greater with increased abdominal mus-
cles’ co-activation while performing functional low-
er extremity exercises (13-15). Similarly, Harput et
al. (6) reported that quadriceps activation levels in-
creased with ADM during unilateral lower extremi-
ty exercises. However, the previous studies investi-
gated the VPAC effects on muscle activation levels
during therapeutic exercises which were performed
with body weight. Thus, there is limited knowledge
about how ABM affects a targeted muscle during
maximal strength testing. Tayashiki et al. (16) re-
ported that ABM increased the hip extension torque
by increasing intra-abdominal pressure, which radi-
ates the force to weaker muscles in the lower ex-
tremities. In another study about intra-abdominal
pressure and its relationship with gluteus maxi-
mus and hamstring muscle size and hip extension
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torque showed that only hip extensor torque was
related to intra-abdominal pressure (17). Although
there is evidence that showed ABM increased hip
extensor maximal strength in the prone position in
healthy individuals, there is no study to document
the effects of ABM on quadriceps maximal torque
and activation in the healthy population.

Therefore, the aim of the present study was to
investigate the effects of ABM on the quadriceps
peak torque and time to peak torque, and quad-
riceps activation levels during maximum isomet-
ric quadriceps strength testing at different knee
flexion angles in healthy individuals. It is hypoth-
esized that quadriceps peak torque and activation
levels decreased, while time to peak torque would
increase with ABM during maximal isometric knee
extension muscle testing.

METHODS
Participants

The sample size was calculated according to study
by Barbosa et al. (13) by using the G-POWER soft-
ware (Version 3.1.5, Franz Faul, Universitat Kiel,
Germany). To achieve 0.90 power, considering the
effect size of 1.12 and significance level <0.05 be-
tween two different conditions in terms of quadri-
ceps EMG amplitudes, a sample size of minimum
11 participants were necessary (with and without
abdominal bracing).

Sixteen healthy individuals (8 Male, 8 Female; age:
24.6+1.7 years; BMI: 21.8+2.1 kg/m?), between
18-30 years of age, participated in this study. Par-
ticipants were excluded if they had any systemic/
neurological problems, had a BMI higher than 25
kg/m?, had a lower extremity injury in the last year,
and had experience in core stability training (Table

1).

Table 1. Demographic Characteristics of the Participants

N=16 (8 Male, 8 Female) Mean+SD
Age (years) 24.63+1.67
Height (cm) 171.63+10.47
Body mass (kg) 65.94+£13.65
Body mass index (kg/m?) 21.80£2.13




This cross-sectional study was conducted at Hac-
ettepe University Faculty of Physical Therapy and
Rehabilitation between March-June of 2020. Eth-
ical approval was given by the Uskudar Universi-
ty Institutional Review Board, and the study was
performed according to the Declaration of Helsinki.
Written informed consent was obtained from each
subject prior to the study.

Testing Procedures

The physical characteristics of the participants
were recorded and their dominant limbs were iden-
tified. The dominant limb was defined as the leg
used to kick a ball (6).

Quadriceps peak torque and time to peak torque,
and quadriceps muscle activation levels of the
dominant limb were measured during quadriceps
maximum voluntary isometric contraction (MVIC)
at different knee flexion angles with and without
ABM. Internal Oblique/Transversus Abdominis (10/
TA) muscle activation levels during muscle strength
testing were measured bilaterally.

Electromyography (EMG)

Electromyographic data processing of the 10/TA,
Vastus Medialis Obliquus (VMO), Vastus Latera-
lis (VL), and Rectus Femoris (RF) muscles during
the quadriceps isometric muscle strength testing
were accomplished using a surface EMG system
(TELEmyo DTS; Noraxon USA, Inc, Scottsdale, AZ,
USA). The identified locations for surface electrode
placement were shaved, were abraded, and were
cleaned using 70% isopropyl alcohol before testing.
Bipolar Ag/AgCl surface electrodes were placed at
an interelectrode distance of 2 cm (1-cm diame-
ter). The common-mode rejection ratio was greater
than 80 Db, and the input impedance was greater
than 10 mQ. The sampling rate for EMG data was
1500 Hz. SENIAM’s European Recommendations
for Surface EMG was used to make the placement
of electrodes for each muscle (18). The electrodes
were placed bilaterally for the 10/TA muscles and
only on the dominant limb for the VMO, RF, and VL
muscles.

Prior to quadriceps isometric muscle strength test-
ing, bilateral I0/TA muscle activation levels were
measured during 5-second MVIC and it was used
to normalize 10/TA muscle activation levels during
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quadriceps strength testing with and without ABM.
The participant was laid in the supine position with
hips and knees flexed 90°, feet were supported, and
the trunk was maximally flexed and rotated to the
right, for the 10/TA MVIC evaluation. The examiner
applied manual resistance at the shoulders by push-
ing the trunk extension and left rotation directions
(19, 20). MVIC testing was repeated three times.
Two-minute rest was provided between repetitions.

Isometric quadriceps muscle strength testing

An isokinetic dynamometer (IsoMed®2000 D&R
GmbH, Germany) was used to measure the isomet-
ric quadriceps PT and TTPT at 60° and 90° of knee
flexion. We selected two knee flexion angles for
quadriceps isometric muscle strength testing since
there is no consensus in the literature for the op-
timal knee flexion angle for PT of the quadriceps
muscle. These two angles were mainly preferred
for MVIC testing for quadriceps in previous studies
(27).

The participants were seated with their hip at ap-
proximately 90° of flexion. To prevent compensato-
ry movements, the trunk, hip, waist, and distal fe-
mur were stabilized by straps. The dynamometer’s
laser was used to align the axis of the dynamome-
ter to the lateral femoral epicondyle. The force arm
of the dynamometer was secured two centimeters
above the lateral malleolus. The Knee flexion angle
was set at 60° and 90° in a randomized order.

To familiarize themselves with the testing proce-
dures the participants were allowed three maxi-
mal isometric quadriceps contractions. During the
testing, the participants performed three MVICs
(each 5-sec duration) with 2-min rest intervals.
The participants were instructed to push the lever
arm of the dynamometer as strongly as possible.
They were not allowed to hold the handgrips along
the seat to prevent any additional force and were
asked to put the hands just above the shoulder
straps with crossed forearms on the chest. Stan-
dard verbal encouragements were provided for
each individual and also visual feedback which is
known to improve the real-time force values was
provided throughout the test via a computer mon-
itor (22).
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Abdominal Bracing Maneuver

After completing quadriceps isometric testing
without ABM, the participants rested 15 minutes
and then, they were taught the ABM by a physio-
therapist (14, 23). The participants were instruct-
ed to co-contract their abdominal muscles, with-
out changing in upper body position and hollowing
the lower abdomen (16). Real-time EMG feedback
(TELEmyo DTS; Noraxon USA, Inc, Scottsdale, AZ,
USA) was used to check the level of the IO/TA ac-
tivations of the participants. Participants practiced
till they reached I0/TA muscle activation to 20%
MVIC (15) in their ipsilateral (dominant limb side)
side and held that contraction for at least 10 sec-
onds. We only checked IO/TA muscles activations
since it is harder to contract these deep muscles
compared to rectus abdominis and external oblique
muscles. Previous studies demonstrated that |0/TA
activation levels were higher during ABM (24, 25).
The training took approximately 15-20 minutes
until the participants were able to contract their
IO/TA muscles easily in the sitting position. Then,
the quadriceps isometric strength procedure was
repeated while performing ABM.

EMG-Signal Processing

Noraxon Myo-Research XP Master Edition soft-
ware (Noraxon USA, Inc) was used to accomplish
EMG data processing. The EMG signals were recti-
fied, were band-pass filtered (20-450 Hz), and were
smoothed using a root-mean-square moving-win-
dow function with a time constant of 100 millisec-
onds. During quadriceps isometric muscle strength
testing, maximum EMG signals of VMO, RF, and VL
were calculated. The sum of the VMO, RF, and VL
activation levels was expressed as the quadriceps
activation level.

IO/TA muscle activation levels during isometric
quadriceps strength testing were normalized to
MVIC values and were expressed as MVIC %. For
each of the MVIC trials, the maximum value ob-
tained over the 5-second maximum effort was re-
corded, and the maximum of three MVIC trials was
used for normalization of the I0/TA EMG data.

Statistical analysis

The data obtained in the present study were eval-
uated using the IBM SPSS 21.0 (IBM Corporation,
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Armonk, NY, USA). Data were expressed as means
and standard deviations for descriptive data. The
normality of EMG data was tested with the Sha-
piro-Wilk Test. A repeated-measures analysis of
variance was performed to determine the angle
(60° and 90° of knee flexion) by condition [Neutral
activation (NA) and ABM] interaction for PT, TTPT,
and quadriceps activation levels. If a significant in-
teraction was observed, post hoc t-tests were used.
A change in muscle activation level with ABM was
reported with effect size. Cohen’s d-coefficient was
used to calculate the magnitude of effect size for
all variables. An effect size greater than 0.80 was
considered as large; 0.5 to 0.79 as moderate; 0.49
to 0.20 as small; and 0.19 to O as negligible (26).
Significance levels were set at p<0.05.

With 16 participants, 98% power was achieved in
quadriceps activation and peak torque.

RESULTS
Abdominal activation

Angle by condition interaction was significant nei-
ther for ipsilateral side (F(1,15)=5.20, p=0.04) nor
for contralateral side (F(1,15)=0.96, p=0.35) IO/TA
muscle activation levels. The 10/TA activation lev-
els of the both sides increased with ABM (p=0.04,
p=0.02). There was a 31.6% increase in contralat-
eral and 18.4% increase in ipsilateral IO/TA activa-
tion levels with ABM (Table 2).

Peak torque and time to peak torque

There was a significant angle by condition interac-
tion for quadriceps PT (F(1,15)=5.30, p=0.04). PT
values both decreased by performing ABM, but the
decrease was greater at 60° compared to 90° of
knee flexion (60° p=0.001, ES=0.68; 90°: p=0.008,
ES=0.33). At both conditions, PT was greater at 60°
than 90° (NA: p<0.001, ABM: p=0.02) (Table 3).

Angle by condition interaction was not significant
for TTPT (F(1,15)=0.07, p=0.79). The condition
main effect was also not significant (F(1,15)=0.42,
p=0.53) (Table 3).

Quadriceps activation

There was no significant angle by condition inter-
action for quadriceps activation level (F(1,15)=0.96,
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Table 2. Ipsilateral and Contralateral I0/TA Activation Levels with Neutral Activation and with Abdominal Bracing Maneuver
During Isometric Knee Extension Strength Testing at Different Knee Flexion Angles.

NA (MVIC%)

ABM (MVIC%)

Side Angle Mean+SD Mean+SD P value Cohen’s d
(min-max) (min-max)
54.98+41.67 70.26+33.38
Ipsilateral 60 (6.68-163.57) (14.04-129.23) 0.112 040
51.44+37.38 72.98+31.98 "
9 (100-161.43) (11.99-124.29) 0.024 0.62
49.79+32.63 89.98+68.09
Contralateral 60 (1.71-130.86) (24.70-247.54) 0.007 065
90 65.39+47.68 91.891+64.70 0.018* 047
(10.0-184.30) (22.11-209.38) ) )

Values are mean + standard deviation. Abbreviations: NA = Neutral Activation, ABM = Abdominal Bracing Maneuver, MVIC = Maximum Voluntary Isometric

Contraction. *p<0.05.

Table 3. Quadriceps Peak Torque, Time to Peak Torque, and Quadriceps Activation Levels with and without Abdominal
Bracing Maneuver During Isometric Knee Extension Strength Testing at Different Knee Flexion Angles.

Angle NA ABM P value Cohen’s d
Quadriceps PT 60 2.83+0.65 2.39+0.61 0.001* 0.68
(kg/m?) 90 2.28+0.67 2.07+0.57 0.008* 0.33

60 3.01+£1.14 2.92+1.48 0.846 0.06
TTPT (s) 90 227+1.42 2.52+1.67 0.482 0.16
gc”t":.“‘,'a”t?smevel 60 134105 110205 0.023* 0.48
(mV) 90 1.30+0.4 1.10+0.4 0.002* 0.50

Values are mean + standard deviation. Abbreviations: NA = Neutral Activation, ABM = Abdominal Bracing Maneuver, MVIC = Maximum Voluntary Isometric

Contraction, PT = Peak Torque, TTPT = Time to Peak Torque. *p<0.05.

p=0.34). Condition main effect was deter-
mined significant for quadriceps activation level
(F(1,15)=11.88, p=0.004). Quadriceps activation
level decreased with ABM (p=0.04) (Table 3).

DISCUSSION

The findings of the present study demonstrated
that performing ABM increased |0 / TA levels about
18-31 percent during the maximum isometric
quadriceps strength test and decreased quadriceps
peak torque and activation levels in healthy individ-
uals. The decrease in quadriceps peak torque was
greater at 60° knee flexion than 90° knee flexion.
On the other hand, time to peak torque of quadri-
ceps did not change with the ABM.

We planned this study since we observed that in-
dividuals performed quadriceps isometric tests
with compensatory lumbopelvic motions including
increased anterior pelvic tilt and trunk rotation
even stabilization straps are used for controlling
these motions. ABM was shown to be effective for
achieving and maintaining lumbopelvic stability

during dynamic movements. Despite the previous
findings, we postulated that these compensatory
movements could increase quadriceps strength due
to force transmission from the trunk to the leg and
mask the real quadriceps force.

Vera-Garcia et al. reported that during sudden trunk
perturbations, ABM causes less trunk displacement
than ADM (2). Moreover, ABM provides global ab-
dominal wall contraction, thus performing ABM
increases the stability of the lumbopelvic complex
along with antagonist co-contraction (16). Previous
studies demonstrated that all the muscles of the
abdominal wall participate in spinal stability and
every part should work harmoniously for maintain-
ing stabilization (27, 28).

During quadriceps muscle strength testing in a sit-
ting position, seat belts are used to prevent trunk
compensatory movements. We observed in our
clinics that belts were not able to provide a com-
pletely stable trunk while performing maximal knee
extension muscle strength testing. The individuals
demonstrated increased anterior pelvic tilt and
trunk rotation during the test, thus, the force trans-
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mission via trunk to lower extremity muscles could
mislead the results (29, 30). In the present study,
our participants were taught how to perform ABM
by a physiotherapist prior to actual testing first in
the supine position and then in sitting position. In
addition, they practiced ABM several times with
resistive knee extension at 60° and 90° of knee
flexion. The abdominal activation was also checked
during the test whether the participants activating
related muscles or not. During maximal isometric
knee extension muscle strength testing, the partic-
ipants activated ipsilateral abdominal core muscles
between 51 MVIC% and 55 MVIC% without ABM.
With ABM, these values increased from 70 MVIC%
to 73 MVIC%. On the other hand, contralateral ab-
dominal core activation increased more than the
ipsilateral sides. It increased from 59 MVIC% to 96
MVIC% at 60° of knee flexion and increased from
65 MVIC % to 92 MVIC% at 90° of knee flexion.
This finding may support that to prevent pelvis and
trunk rotation, contralateral abdominal muscles
worked more than the ipsilateral side.

We observed a 15.5% decrease in quadriceps peak
torque in 60° knee flexion and a 9.2% decrease at
90° knee flexion. The decrease in quadriceps peak
torque might occur due to several reasons. The
compensatory movements of the trunk and the pel-
vis might be prevented by performing ABM during
the test. This may decrease the transmission of
the force from the trunk to the leg and may result
a decrease in quadriceps muscle strength. On the
other hand, trying to maintain ABM during the test-
ing might be hard and the participants might not
exert their maximal knee force while focusing on
the ABM. There is no study in the literature inves-
tigating quadriceps strength with VPAC techniques
in sitting position. Therefore, it is hard to discuss
our findings with the available literature. Tayashiki
et al. (16) reported greater hip extension muscle
strength by performing ABM in the supine position
and they suggested that an increase in intraab-
dominal pressure via ABM radiates the generated
force to weaker muscles in the lower extremities.
Hwang et al. (31) also found greater concentric hip
extension muscle strength in prone standing po-
sition in healthy individuals. Hip extension muscle
strength is closely related to pelvic tilt movements
and intraabdominal pressure. Consistent with the
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findings of peak torques, quadriceps muscle acti-
vation levels decreased by performing ABM. How-
ever, the decrease in muscle activation levels was
independent from the knee flexion angles. The
present study demonstrated quadriceps muscle ac-
tivation levels decreased 13.7 MVIC% in 60° knee
flexion and 19 MVIC% in 90° knee flexion angles.
We expected to see an increase in quadriceps time
to peak torque by performing ABM. We postulat-
ed that while performing ABM, the knee extension
force was exerted in a controlled manner so the
time passed for reaching peak torque would be lon-
ger. However, we found no change in quadriceps
time to peak torque.

The findings of the present study might have ben-
eficial clinical points. Since quadriceps torque de-
creased by performing ABM during maximal quad-
riceps muscle strength testing, this method may
be used in patients in the early phase of anterior
cruciate ligament injury rehabilitation for strength-
ening quadriceps in a controlled manner. Clinicians
might seek to prioritize isometric strengthening by
performing ABM in the early phase of the rehabil-
itation for quadriceps muscle strains to improve
force development without overloading the quad-
riceps muscle. Moreover, abdominal core muscles
can also be strengthened since the activation lev-
els were greater than 60% MVIC during maximum
quadriceps isometric contractions (32, 33). Howev-
er, the utility of these methods is yet to be investi-
gated in future studies.

The present study had several limitations. First, the
findings of the present study reflected the status
of healthy individuals. ABM may result in various
quadriceps muscle strength and muscle activa-
tion levels during muscle strength measurement in
different patient populations. Third, the results of
the present study reflected the isometric strength
testing of the quadriceps muscle. During dynam-
ic contractions such as concentric and eccentric
muscle strength testing, the effects of ABM may
be different.

In conclusion, the results of the present study
showed that an increase in abdominal core activa-
tion resulted in a decrease in quadriceps maximal
isometric muscle strength and muscle activation
levels during quadriceps isometric muscle testing



at 60° and 90° knee flexion angles in healthy in-
dividuals. The compensatory lumbopelvic motions
should be examined during maximal knee extension
muscle strength testing.
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WHAT DO PHYSIOTHERAPY AND REHABILITATION
STUDENTS THINK ABOUT ONLINE LEARNING DURING
THE PANDEMIC?

ORIGINAL ARTICLE

ABSTRACT

Purpose: Online learning is a comprehensive type of education in which the teacher and the
student are physically separated. We wanted to know how online learning was evaluated through
the view of physiotherapy and rehabilitation students.

Methods: We included 283 students from department of physiotherapy and rehabilitation in
the study. A questionnaire that consisted of 45 multiple-choice questions and 2 open-ended
questions was applied to the students. The questions involved whether the student has previously
participated in any online learning program, has had access to online learning and technical
problems experienced during access.

Results: Our study included 210 (74.20%) women and 73 (25.80%) men. We questioned status
of having online learning before the pandemic and 49.82% of the students reported that they
did not receive online learning before. We found that 21.55% of the students could not motivate
themselves. 30.39% of the students thought having insufficient education in the practical courses
due to online education. 10.25% of the students stated that they could not access the necessary
equipment for online learning. In the question about they received high-quality education with
online learning; 21.55% of the students stated that they did not agree at all.

Conclusion: We think that it is more beneficial to give some theoretical courses online and
synchronized, and practical courses face to face. Therefore, we think that it will be beneficial to
postpone the practical courses that cannot be done face to face due to the pandemic and to give
those courses face to face after the pandemic process.

Key Words: Education, Online Learning, Pandemic, Practical Course, Student

PANDEMIDE FiZYOTERAPI VE REHABILITASYON
OGRENCILERiIi ONLINE OGRENME HAKKINDA NE
DUSUNUYOR?

ARASTIRMA MAKALESI

0oz

Amag: Online 6grenme, 68retmen ve 6grencinin fiziksel olarak ayri ortamlarda oldugu kapsamli
bir egitim tiriidir. Fizyoterapi ve rehabilitasyon 6grencilerinin goziinden online 6grenmenin nasil
degerlendirildigini 6grenmek istedik.

Yontem: Fizyoterapi ve rehabilitasyon béliimiinden 283 6grenci dahil edildi. Ogrencilere 45 coktan
secmeli soru ve 2 agik uglu sorudan olusan bir anket uygulandi. Ogrencinin daha énce herhangi bir
online 6grenme programina katilip katiimadigi, online 6grenmeye erisimi olup olmadigi ve erisim
sirasinda yasanan teknik sorunlar ile ilgili sorular soruldu.

Sonuclar: Calismamiza 210 (74,20%) kadin ve 73 (25,80%) erkek dahil edildi. Pandemi 6ncesi
online egitim alma durumunu sorguladik ve 6grencilerin %49,82'si daha 6nce online egitim
almadiklarini bildirdi. Ogrencilerin %21,55'inin kendilerini motive edemedigini gérdiik. Ogrencilerin
%30,39'u cevrimici egitim nedeniyle uygulamali derslerde yetersiz egitim aldigini diistinmektedir.
Ogrencilerin %10,25'i cevrimici 6grenme icin gerekli donanima ulagamadiklarini belirtmistir. Online
egitim ile kaliteli egitim aldiklarina iliskin soruda; Ogrencilerin %21,55'i bu gériise hic katilmadigini
belirtmistir.

Tartisma: Bazi uygulamali olmayan derslerin online ve senkronize, uygulamali derslerin yiiz
yiize yapilmasinin daha faydali oldugunu diisinmekteyiz. Bu nedenle pandemi nedeniyle yiiz yiize
yapilamayan uygulamali derslerin ertelenmesinin ve pandemi siirecinden sonra bu derslerin yiiz
yiize verilmesinin faydali olacagini diistinmekteyiz.

Anahtar Kelimeler: Egitim, Online Ogrenme, Ogrenci, Pandemi, Pratik Ders
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INTRODUCTION

The World Health Organization (WHO) stated that
Covid-19, which started to spread from China to
the whole world on 30th January 2020, is a serious
public health problem and was declared a global
pandemic on 11th March 2020 (1,2). In Turkey, the
first case and the first death were reported on 11th
March and 17th March 2020, respectively. Until
9th September, the total number of people un-
dergoing Covid-19 and who died due to Covid-19
were recorded as 284 943 and 6837, respectively
(3). It is recommended to pay attention to social
distance and avoid close contact to be protected
from Covid-19, which is transmitted by the respira-
tory tract, spreads rapidly, and has high contagious
properties (4). For this reason, public areas such as
workplaces, schools, and universities were gradu-
ally closed within the scope of various precautions
taken, and regions with a high number of patients
were quarantined. The closure of universities, in-
cluding physiotherapy departments, has led to on-
line learning in many countries (5).

Online learning is a comprehensive type of educa-
tion that includes new technological developments
and presentation techniques from a very broad
perspective in which the teacher and the student
are physically separated (6,7). The student is con-
sidered to be the most important factor in achiev-
ing success in online education with a teacher (6).
A student-based assessment approach is required
to determine the effectiveness of any educational
method that is applied (8). It is thought that this
assessment should be made with evidence-based
methods on subjects that may affect the educa-
tion process and guide teachers such as accessing
online learning materials, technical competence
required to provide accessing, availability of tech-
nology by students and teachers, course design,
teacher-student cooperation, student learning out-
comes and the satisfaction in the education pro-
cess (8,9). Although the effects of these changes
regarding the teaching method are not fully known,
teachers are still trying to get some solutions, es-
pecially regarding the efficiency of clinical practice
(5,10). In addition to teachers, there are some un-
certainties regarding the satisfaction of students
studying in health sciences and their access to re-
quired technical equipment to follow online courses

72 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2022; 33(2)

regularly (11,12).

As one of the precautions in our country due to
the Covid-19 pandemic affecting the whole world,
our university has switched to an online learning
program, and courses have started to be taught
online. Although departments that do not have a
master-apprentice relationship and do not require
direct application could teach their courses with
online learning during the pandemic in the spring
semester of 2020 successfully, unfortunately ap-
plied sciences had a lot of difficulties in this regard.
Higher education of Health Sciences has a mas-
ter-apprentice relationship and it is not possible for
the student to learn the examination, treatment,
and rehabilitation of the patient without touching.
However, we had to complete the practical cours-
es online due to the pandemic, which we were not
prepared for (13,14).

In the 2020-2021 academic year, all universities in
Turkey implemented the online education process.
While some senior students in applied health sci-
ences could do internships in hospitals, some could
not. Students could not do internships in cities
where the pandemic was intense (13,14). During
this period, we observed that students’ motiva-
tion and learning performance were extremely low.
We planned this study because of the necessity to
question the thoughts of health sciences students
about online education and to plan the next edu-
cation accordingly. It was thought that many sci-
ences in Turkey will continue online education even
after the pandemic. Although the theoretical part
of the courses in applied health sciences could be
given online, we thought that the practical part of
the courses should be given face to face. However,
the ratio of this should be adjusted by asking the
opinions of students and lecturers. Our aim in this
study was to know how online learning was evalu-
ated through the view of physiotherapy and reha-
bilitation students.

METHODS

The study was carried out between June 2020 and
December 2020 in Hatay Mustafa Kemal Univer-
sity, Faculty of Health Sciences, Department of
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Physiotherapy and Rehabilitation. 430 students
were invited and 283 bachelor’'s degree and mas-
ter of science students accepted to participate the
study. The study was a descriptive study. Some
of questions were likert type, some of them were
descriptive. An informed consent form containing
information about the study was sent to the stu-
dents, and consent was taken online (by WhatsApp
application) from the students who agreed to par-
ticipate in the study. Ethics committee permission
required for the study was obtained from Hatay
Mustafa Kemal University Ethics Committee (Ethi-
cal approval number: 04/06/2020-07-14).

A questionnaire that consisted of 45 muilti-
ple-choice questions and 2 open-ended questions
was applied to the students. We prepared the ques-
tionnaire by Google forms and send it to the stu-
dents by WhatsApp application. The questionnaire
was formed from 4 parts such as:

1: Gender and educational status of the partici-
pants;

2: Questions related to participation in online
learning and providing access to online education;

3: Questioning the quality and adaptation in edu-
cation, effectiveness of the online learning, model,
the motivation for the course, the availability of
the required equipment, and the environment and
questions about the teacher;

4: Questions related to the lesson processing and
ideas about socializing.

The questions were about degree of the student’s
education, whether the student has previously par-
ticipated in any online learning program, access

Table 1. Gender and Educational Status of the Participants

problems to online learning, the quality of the on-
line learning process, efficiency of the courses, the
attitude of the teacher during online learning, the
student-teacher relationship, the impact of online
learning on student’s social behavior, and the views
on the similarities and differences between online
learning and traditional education.

At the beginning of the study, all students were in-
formed about the study and their questions about
the purpose and method of the study were an-
swered. The questions were recorded in the online
system and sent to the students via an internet link
to be answered, and the students’ answers were
recorded in the system.

The questions were created by the researchers
since there was no scale developed on this subject
at the time we conducted the study. The questions
were formed by 5 physiotherapists (two of whom
were academicians of at least 8 years) with profes-
sional experience ranging from 3 years to 15 years.

Statistical analysis

Statistical Package for Social Sciences (IBM SPSS
Statistics for Windows, Version 22.0. Chicago, Illi-
nois, USA) Software was used to analyze the data.
Numbers and percentages were used to present
the descriptive characteristics and answers of the
students. A questionnaire was created and sent
to all students belonging to Hatay Mustafa Kemal
University physiotherapy and rehabilitation depart-
ment (bachelor’s degree), and health sciences insti-
tute physiotherapy and rehabilitation department
(master of science), and all of them were invited
to participate in the study. Therefore, sample size
analysis was not performed when all of the target

n %

Female 210 74.20
Gender

Male 73 25.80

Bachelor’s Degree Class 1 71 25.09

Bachelor’s Degree Class 2 83 29.33

Bachelor’s Degree Class 3 65 22.97
Education Degree

Bachelor’s Degree Class 4 56 19.79

Master of Science Course Period 7 2.47

Master of Science Thesis Period 1 0.35
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Table 2. Questions Related to Participation in Online Learning and Providing Access to Online Education

n %

Yes 142 50.18
Have you attended any online learning program before?

No 141 49.82

Yes 182 64.31
Do you have a computer in your home?

No 101 35.69

Computer 126 44.52
On which device do you follow your online learning lessons? Tablet 6 212

Smartphone 151 53.36

Always 24 8.48

Often 73 25.80
Do you have any problems accessing the internet?

Sometimes 151 53.36

Any time 35 12.37

Everyday 6 212

3-5 times a week 19 6.71
How often do you use the university library’s off-campus access service?

1-2 times a week 235 83.04

Never 23 8.13

population was invited to the study. But we ana-
lyzed the rate of the attending students over the
total number of the students in the physiotherapy
and rehabilitation department when we completed
data collection.

RESULTS

The online education in our university was asyn-
chronous. Our study included 210 (74.20%) female
and 73 (25.80%) male students. We found that
25.09% of them were first-class, 29.33% of them
were second-class, 22.97% of them were third-
class, and 19.79% of them were fourth-class stu-
dents in bachelor’s degree. It was determined that
2.82% of the participants were master of science
students (Table 1).

We questioned status of having online learning
before the pandemic and 49.82% of the students
reported that they did not receive online learning
before. We found that 35.69% of the students did
not have a laptop device to use during the online
lessons in education; 53.36% of them followed up
lessons with a smartphone; 25.80% of them stat-
ed that they often had problems with the internet
(Table 2).
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We questioned their ideas about online learning as
an effective learning model. We found that 21.55%
could not motivate themselves, and 29.68% were
indecisive about motivation. We found that 10.25%
of the students could not access the necessary
equipment for online learning, and 44.52% of them
stated that they had access. Most of them did not
agree with the idea of “If | had online learning al-
ternative in my department, | would prefer online
learning” (Table 3).

In the study, 53.71% of the students stated the lec-
turer was enthusiastic about education and 49.82%
agreed with the question that the lecturer informed
the student sufficiently about online learning (Table
4).

It was determined that 30.39% of the students
agreed with the idea of having insufficient educa-
tion in the practical courses. There was a high rate
of agreeing (I agree 32.51% and 17.67% absolutely
agree) with the question that “online learning helps
me to understand the subject better than face to
face education because | can stop or watch the on-
line learning videos where necessary” (Table 4).

In our study, we found that most of the students
agreed that “online learning will prevent students’
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Table 3. Questioning the Quality and Adaptation in Education, Effectiveness of the Online Learning, Model, the Motivation
for the Course, the Availability of the Required Equipment, and the Environment and Questions About the Teacher

Questioning the Quality and
Adaptation in Education,
Effectiveness of the Online
learning, Model, the Motivation
for the Course, the Availability
of the Required Equipment, and
the Environment

I do not agree

at all

%

I do not agree

%

I am indecisive

%

| agree

%

| absolutely

agree

%

Online learning is an effective
learning model

| can motivate myself to start the
lesson.

| can easily access the minimum
necessary equipment for online
learning.

| find it difficult to provide the
appropriate environment for the
lesson (desk, convenient time,
noiseless environment, etc.).

If I had an alternative to online
learning in my department, | would
prefer online learning.

| think the department where | am
currently studying is suitable for
online learning.

I think online learning affects my eye
health negatively.

I think | get a high-quality education
with online learning.

| keep detailed notes during the
online learning lecture.

I think | have been adapted to the
online learning system.

I think my friends are adapting to
the online learning system

Online learning is more motivating
than a normal classroom
environment.

I think one of the advantages of
Online learning is that the contents
(video, audio, ppt) can be accessed
at any time.

| think that online learning is

more advantageous than formal
education, as more than one access
to courses and documents with the
same content can be provided at
different times.

Questions About the Teacher
The teacher was enthusiastic about
training.

The teacher gave me enough
information about online learning.

The presentation style of the
teacher caught my attention.

The teacher was friendly towards
the students during the lesson.

| can easily communicate with the
teacher whenever | want.

In online learning, the teacher
cannot effectively control the
educational environment.

45

28

29

38

89

120

61

20

2

51

89

30

21

24

15.90

10.25

13.43

31.45

42.40

5.65

21.55

7.07

14.84

18.02

31.45

10.60

4.24

5.65

7.42

73

61

54

86

79

75

70

87

56

54

63

81

52

21

41

57

14

48

36

25.80

21.55

19.08

30.39

27.92

26.50

24.73

30.74

19.79

19.08

22.26

28.62

3.18

18.37

7.42

14.49

20.14

4.95

16.96

12.72

84

48

41

74

66

90

117

60

42

83

84

67

44

84

81

34.63

29.68

16.96

14.49

26.15

23.67

22.61

32.51

23.32

31.80

41.34

21.20

14.84

29.33

29.68

23.67

33.92

15.55

29.68

28.62

58

97

126

76

25

81

39

88

48

40

150

85

152

141

98

195

106

122

20.49

34.28

44.52

26.86

8.83

28.62

13.78

39.22

31.10

16.96

1413

53.00

30.04

53.71

49.82

34.63

68.90

37.46

4311

13

26

42

16

52

30

13

71

14

18

11

25

21

39

14.84

0.71

18.37

1.41

10.60

1.41

4.59

25.09

11.66

7.42

13.78
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Table 4. Questions Related to the Lesson Processing and Ideas About Socializing

I do not agree I do not agree I am indecisive | agree I absolutely
Questions Related to the Lesson at all g & agree
Processing

n % n % n % n % n %

| have easy access to the university's online ;5 530 47 1661 55 1943 132 4664 34 12,01
learning website.
Online learning Iesspns are as efficient as 86 30.39 82 58.98 70 2473 37 13.07 8 283
face to face education lessons
With online learning, students’ success 70 24.73 100 3534 70 2473 33 11.66 10 353

processes can be followed more easily.

| think that the online learning | received
from the same teacher is more efficient 81 28.62 81 28.62 84 29.68 29 10.25 8 2.83
than face to face education.

| think | received insufficient education in

) . . . 4 1.41 25 8.83 78 27.56 86 30.39 90 31.80
the practical courses in online learning.

Online learning provides me a better
understanding of the subject than face to
face training, as | can stop or watch the
videos when | want.

19 6.71 34 12.01 88 31.10 92 32.51 50 17.67

In online learning, not being able

to communicate with the teacher
simultaneously during the lesson decreases
my motivation.

10 353 47 16.61 66 23.32 110 38.87 50 17.67

Face to face interaction is required for the

L 4 1.41 21 7.42 61 21.55 111 39.22 86 30.39
best training.

Since vocational education requires
learning with practical applications,
vocational education cannot be given by
online learning.

2 0.71 20 7.07 47 16.61 102 36.04 112 39.58

| think that online learning can be used
in teaching theoretical lessons after the 13 4.59 28 9.89 64 22.61 119 42.05 59 20.85
pandemic.

I think that online learning can be used in

. . 120 42.40 75 26.50 60 21.20 20 7.07 8 2.83
practical lessons after the pandemic.

| follow course contents uploaded to the

; ) 9 3.18 55 19.43 71 25.09 120 4240 28 9.89
online learning system regularly.

Online learning can be easily applied to all

> . 85 30.04 108 38.16 65 22.97 20 7.07 5 1.77
levels of vocational education.

Ideas about Socializing

Online learning negatively affects the
student’s life after graduation by preventing
the student’s participation in group work
and taking responsibility.

10 353 48 16.96 81 28.62 80 2827 64 22.61

Online learning prevents students from 12 424 51 1802 39 1378 105 3710 76 2686
socializing.

As | communicate less with my friends in

online learning, the sincerity between us 22 7.77 72 25.44 51 18.02 96 33.92 42 14.84

decreases.

Since the day and time of the lesson
are not known in online learning, | have 11 3.89 68 24.03 46 16.25 103 36.40 55 19.43
difficulty starting the lesson.

Since online learning lessons are conducted
in a shorter time and more intensively than
formal education lessons; it contributes to
me in terms of efficient use of time

20 7.07 41 14.49 92 32.51 107 37.81 23 8.13

| prefer online learning as there are no

necessities required by the classroom

environment (clothing, preparation of the 37 13.07 58 20.49 77 27.21 79 27.92 32 11.31
class to start the lesson, no obligation to

adapt to society, etc.).
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participation in group work and taking responsibili-
ty and will affect the student’s life after graduation
negatively” (Table 4).

DISCUSSION

The effectiveness of the education provided in the
digital environment was evaluated in our study. We
questioned students who took the theoretical and
practical courses with online learning for one se-
mester and the results were examined.

Online education is a new practice in our country
that comes with the pandemic. Especially in ap-
plied health sciences, the idea of online education
has not been adopted by both the lecturer and the
student. Therefore, in a short time, it was found
that students had difficulty in adapting to online
education, and both physical and motivational con-
ditions forced students. In health education, even
one single person’s incomplete learning cannot be
accepted. Therefore, even one person who cannot
access online education due to inadequacies such
as internet and laptop makes the applicability of
online education questionable. We think that the
students who switch to online education without
preparation in the world and in our country may
not be able to perform their previous performanc-
es because it is an unusual method even if their
physical deficiencies are eliminated. Therefore, we
think that face to face education should be start-
ed at the first opportunity allowed by pandemic
conditions and the process of getting used to on-
line education should be carried out during face to
face education. As a matter of fact, the theoretical
courses of health sciences can be given online, and
practical courses can be given face to face.

The study was conducted in a state university. Be-
cause the education was asynchronous in most of
the state universities in Turkey while foundation
universities applied the lessons as synchronous. For
synchronized training, students must have instant
laptop and internet access. However, during the
pandemic period, our students, who reached us by
phone, stated that those living in the village went
from the village to the city on a certain day of the
week and accessed the records of the lessons in
the internet café because they did not have lap-

top and internet at home. State university students
have limited financial opportunities compared to
foundation university students. It is obvious that
synchronized education in public universities cre-
ates a disadvantageous situation for students
who have to be at their family’s house during the
pandemic. Therefore, the asynchronous nature of
online courses at state universities has created an
advantage for disadvantaged students in terms
of equality of opportunity. However, in synchro-
nous education, the student-teacher relationship is
more lively, and the student is more likely to like
and understand the lesson, thanks to their commu-
nication. We think that the fact that the courses
are given asynchronously in our university affects
the results. If in our university lessons had been
synchronized, it would have been expected that
students who have the necessary equipment would
have higher online education satisfaction.

Online learning process; It is based on the realiza-
tion of learning through the combination of learner,
teacher and course contents in different environ-
ments and through communication technologies
(15). With the emergence of the Covid-19 pandem-
ic in our country and in the world, the online learn-
ing process has been started as an urgent plan in
order not to interrupt education. It is inevitable that
this rapid transition process will bring along dis-
ruptions. It is very important to get feedback from
students in order to improve the ongoing processes
related to online learning.

We found that 35.69% of the students do not have
laptop at home. In online learning, the teacher
gives homework to the students that they can pre-
pare only by laptop. Smartphones are suitable for
watching the lessons but not suitable for preparing
project and homework. So, this situation causes
students to do insufficient, sloppy homework and
sometimes to have others do it. Considering the
students who do not have laptops, this situation
causes the assessment and evaluation of the stu-
dents to be insufficient and unhealthy. Most of the
students agreed that physiotherapy and rehabilita-
tion department was not suitable for online learn-
ing and do not agree with the idea online learning
was an effective learning model. 29.33% of the
students could not easily access the minimum nec-
essary equipment for online learning. This is an im-
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portant rate about which we cannot be insensitive.
Physiotherapy and rehabilitation department is a
practical, a vital part that deals with human health.
Therefore, the education of every student is im-
portant. Even one student’s graduation with incom-
plete education means risking the lives of patients.
Therefore, the online learning in physiotherapy and
rehabilitation department is considered not to be
suitable for practical courses.

Students declared that they had motivation prob-
lems during the online learning and they do not
rely on the education they get by online learning.
One advantage of the online learning is that the
contents (video, audio, ppt) can be accessed at any
time. It is seen that half of the students participat-
ing in our study received online learning for the first
time. The online learning systems that exist within
universities differ. Unfamiliarity with the system
can affect the process negatively. We think that the
brochures, videos and visuals that will be prepared
for students on how to use the system will contrib-
ute positively. Another factor that will provide mo-
tivation and student participation is the student’s
ability to access educational materials (16). As a
result of our study, it was observed that 55.48%
of the students were able to log into the system
via tablet and smart phone, and 8.48% of the stu-
dents always had problems with internet access. In
this case, the important point is that there may be
documents that they will not be able to access with
their tablets and phones or they will not be able to
access at all due to internet problems. Choy et al.
reported that internet-related problems increase
students’ anxiety and decrease motivation (17).
Lack of access to the course material for which the
student is responsible reduces motivation and par-
ticipation, as well as preventing effective measure-
ment and evaluation.

Our study was carried out with students attend-
ing physiotherapy and rehabilitation department.
Physiotherapy and rehabilitation department is
largely based on skill and attitude teaching, and
practical courses are predominant. As a result of
the study, most of the students stated that online
learning was not an effective method, and phys-
iotherapy and rehabilitation department was not
suitable for online learning. In a study published in
2014 on physiotherapy and rehabilitation depart-
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ment education, it was reported that the additional
use of web-based learning in clinical learning was
useful (18). In our study, students stated that it is
not suitable to use as a single method.

When the participants were asked whether their
friends adapted to online learning or not, the an-
swer ‘I am undecided’ came to a great extent. This
result shows that socialization has decreased and
communication is weakened between students.
One of the important factors of learning is peer
interaction (19). Students can achieve permanent
learning to a large extent by interacting with their
peers as well as with tutorials and materials. Even
if asynchronous applications are made in online
learning, it is thought that giving homework such
as projects, e-posters, and presentations that stu-
dents can do as a team and keeping them in touch
with their peers will be beneficial (20). By creat-
ing groups such as mail, social media, messaging
applications, this process can be carried out more
easily by the tutorial. The importance of timely and
accurate feedback in order to provide students with
the right knowledge and skills and to increase the
retention of information has also been emphasized
by studies (21,22). It is very important to ensure
this by the teacher in asynchronous lessons and
timely feedback can be provided with the specified
tools. Some students were satisfied about saving
time thanks to online learning. Most of them re-
ported that online learning lessons are conducted
in a shorter time and more intensively than formal
education lessons. In formal education, it takes
time and money to dress up and reach the campus.
Considering this result, it should be noted that it
would be beneficial to process some courses that
can be taught online.

The students stated that their teacher tried to give
the lessons in the best way and that the teachers
were sincere and warm. Like students, teacher had
difficulties to adapt due to their first online educa-
tion, and especially elderly teachers who were far
from technology had serious problems in the on-
line education system, video recording, and course
upload to the website. Despite this, they tried to
motivate the students due to the pandemic and we
found this situation was noticed by the students.

We found that most of the students think that on-
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line learning lessons are not as efficient as face to
face education lessons. Most of them prefer formal
face-to face education more than online learning.
Students reported that they think they received in-
sufficient education in the practical courses with
online learning. We think that it would be more
beneficial to conduct practical lessons face to face
and to conduct theoretical lessons synchronously
online.

Our education system was asynchronous, so when
we questioned the students about difficulty start-
ing the lesson because of the day and time of the
lesson not known in online learning, they stated
that they have problems about this.

Another disadvantage of the online learning is pre-
venting the students from socializing. Most of the
students reported that online learning negatively
affects the student’s life after graduation by pre-
venting the student’s participation in group work
and taking responsibility and prevents students
from socializing. The university is not only an insti-
tution where the profession is learned, but also a
place where personal development and friendships
are provided. So face-to face learning has many
advantages. Students think that online learning
causes a decrease in the quality and efficiency of
education and problems in measurement and eval-
uation compared to face to face education. It was
emphasized that limited student-teacher interac-
tion in online learning reduces motivation for the
lesson. Despite these, although it seems disadvan-
tageous, it is an important advantage that it allows
the student to access the contents at any time in
his / her daily schedule asynchronously. Henaku de-
clared that college students experienced internet
connectivity problems (23). We found that 21.91%
of the students reported that website of the univer-
sity was not easy to access. This is our take home
message. We are planning to make our website
better.

The limitation of our study is the small sample size.
We conducted the study only at one state univer-
sity. Planning future studies to include both foun-
dation and state universities will provide a more
detailed explanation of the situation in Turkey. An-
other limitation of our study is that graduate and
undergraduate students were analyzed together.

But master’s degree courses are more appropriate
to online education than bachelor’s degree. Master
of science student satisfaction might be higher
than the other classes.

We have 430 students in the physiotherapy and
rehabilitation department. We invited all of them
to participate the study. But only 283 students
of them accepted to participate (65.81% of the
students participated the study). So power of the
study is not as high as it should be, it is lower than
80%. So we would like to define because of the low
power of our study, results should be interpreted
carefully.

As a result, the pandemic process that emerged in
our country at the beginning of 2020 and obliged
universities to start urgent online learning in edu-
cation has opened the door to a change in educa-
tion for us (24). We think that the contribution of
these results in the preparation of the educational
contents that will be restructured by making more
use of technology will be great. The preparation of
new contents, taking into account the positive and
negative feedback we have emphasized in the re-
sults of our study, will play an important role in in-
creasing the quality and efficiency of education. As
a result, we think that it is more beneficial to give
some theoretical courses online and synchronized,
and practical courses face to face. Therefore, we
think that it will be beneficial to postpone the prac-
tical courses that cannot be done face to face due
to the pandemic and to give those courses face to
face after the pandemic process.
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KARBON TABANLIK KULLANIMININ PES PLANUS
VE PES KAVUSU OLAN BiREYLERDE AYAK PLANTAR
BASINC DAGILIMINA ETKISI

ARASTIRMA MAKALESI

0z
Amag: Calismada kisiye &zel iiretilen karbon tabanlik kullaniminin, pes planus veya pes kavusu olan
bireylerde dinamik ve statik plantar basing analizine etkisini degerlendirmek amaclanmistir.

Yoéntem: Calismaya tabanlik kullanmasi recete edilen 30 goniillii birey cinsiyet ayrimi gézetmeksizin
dahil edildi. Agri degerlendirmesi icin Gorsel Analog Skala (GAS), dinamik ve statik plantar basing
analizi icin sensor medica pedobarografik cihaz ve yasam kalitesi icin Kisa Form-36 Yasam Kalitesi
Anketi kullanildi. Kisiye 6zel karbon tabanlik iiretilip, katiimcilarin 6 ay kullanmasi istendi. Analizler
tekrarli 6lctimlii Anova testi ile baslangicta, 2. ve 6. ayda yapildi.

Sonuclar: Karbon tabanlik kullanimi éncesi ilk 6l¢tim, 2. ve 6. ayda yapilan GAS degerlendirmelerinde
(p<0,001), dinamik pedobarografik 6lciim analizlerinde (p<0,05) ve sag ve sol ayaga binen agirlik
yiizdesi disinda diger statik pedobarografik 6lcim analizlerinde (p<0,05) istatistiksel diizeyde
anlamli farkhlik elde edildi. Yasam kalitesinin sosyal fonksiyon hari¢ tim diger alt bashklarinda
istatistiksel diizeyde anlamli degisiklik belirlendi (p<0,05).

Tartisma: Pes planus veya pes kavusa sahip bireylerde kisiye 6zel karbon tabanlik kullaniminin
ayak agrisini azalttig, statik ve dinamik plantar basing analizi ile yasam kalitesi iizerinde olumlu
etkisi oldugu belirlenmistir.

Anahtar Kelimeler: Agri, Pedobarografi, Pes Kavus, Pes Planus, Tabanlik

THE EFFECT OF CARBON INSOLE USE ON FOOT
PLANTAR PRESSURE DISTRIBUTION IN INDIVIDUALS
WITH PES PLANUS AND PES CAVUS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study was to evaluate the effect of using custom made carbon insoles on
dynamic and static plantar pressure analysis in individuals with pes planus or pes cavus.

Methods: Thirty volunteers who were prescribed to use insoles were included in the study,
regardless of gender. The Visual Analogue Scale (VAS) was used for pain assessment, and the
sensor medica pedobarographic device for dynamic and static plantar pressure analysis and
Short Form-36 Quality of Life Questionnaire for quality of life. Personalized carbon insoles were
produced and the participants were asked to use it for 6 months. Analyzes were performed with
repeated measures Anova test at baseline, at 2 and 6 months.

Results: Before using carbon insoles; In the first measurement, 2nd and 6th month VAS
evaluations (p<0.001), dynamic pedobarographic measurement analyzes (p<0.05), other static
pedobarographic measurement analyzes except the percentage of weight on the right and left feet
(p<0.05) statistically significant difference was obtained. A statistically significant change was
found in all subtitles of quality of life except social function (p<0.05).

Conclusion: The use of personalized carbon insoles in individuals with pes planus or pes cavus; it
has been determined that it reduces foot pain and has a positive effect on quality of life with static
and dynamic plantar pressure analysis.

Keywords: Pain, Pedobarography, Pes Cavus, Pes Planus, Insole
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Karbon Tabanlik Kullaniminin Pes Planus ve Pes Kavusu Olan Bireylerde Ayak Plantar Basing Dagilimina Etkisi

GIRIS

Ayak, hem durus pozisyonunda hem de yerle te-
masta oldugu dinamik aktiviteler sirasinda insan
viicudunun tiim yikind tasiyan en 6nemli unsurdur.
Viicuttaki biitiin yiizeyin %5’i olan ayak, viicut ya-
pisinin %95'ini destekler ve insan viicuduna karsi
uygulanan yer reaksiyon kuvvetlerinin sok absorb-
siyonu fonksiyonuna sahiptir. Ayak yapilarinin des-
teklenemedigi durumlarda ortaya c¢ikan ayaktaki
bozukluklar; kas, tendon, sinir, ligament, eklem ve
kemik dokularini kapsayan problemler ile meydana
gelerek kisilerin yasam kalitesi, plantar basinci ve
agrilarini olumsuz yonde etkilemektedir (1).

Pes kavus (PK), genis bir anormallik spektrumunu
karakterize etmek icin kullanilan, tipik olarak nor-
malden yiksek medial longitudinal ark (MLA), bas-
parmagin plantar fleksiyonu, 6n ayagin pronasyon
ve valgusu, arka ayak varusu ve 6n ayak adduksiyo-
nu ile karakterize bir durumdur. PK esnek ya da rijit
olabilirken ayak agrisi olan hastalarda sik gorilen
bir bulgudur (2). Pronasyon derecesi az olan birey-
lerde siklikla semptom vermezken, pronasyon agisi
fazla olan bireyler yorgunluk hisseder ve metatars
baslarindaki agridan sikayet eder (3). PK'lu birey-
lerde normal ayak tipine sahip bireylere gére daha
fazla ayak agrisi oldugu gorilmekte ve bu bireylere
uygulanan kisiye 6zel tabanliklarin yiirime sirasin-
da plantar basinci azalttigi calismalarda gosteril-
mistir (2- 4).

Pes planus (PP), medial longitudinal arkin diiz veya
normale gore daha cokik olmasidir. PP ayagin
fonksiyonelligini bozarak yumusak dokularda den-
gesiz yik dagihmina neden olur (4). PP cocuklarda
cok yaygin ve genellikle asemptomatiktir (5). Viicut
agirhgina bagli olarak ayaklar tizerinde olugsan me-
kanik stres g6z 6niine alindiginda asiri kilolu olan
cocuklar, PP ve kas-iskelet sistemi problemleri icin
yiksek risk altindadir (6). Yetiskinlerde PP tesadii-
fi bir bulgu olabilir. Semptomatik hastalarda orta
ayak, topuk, alt bacak, diz, kalca ve/veya sirt agrisi
sikayetleri olabilirken, daha ileri degisiklikleri olan
hastalar, degisen yiriyis paterninden sikayet ede-
bilirler (5). PP’lu bireylerde kisiye ézel tabanlik kulla-
niminin amaci ayagin dogal biyomekanik dizilimini
diizenleyerek MLAI destekleyen dokularda olusan
ylkleri en aza indirgemektir (7). PP’lu bireylerde ki-
siye ozel tabanlik kullaniminin, agri siddetini azalta-
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rak yasam kalitesini artirdig1 gosterilmistir (8).

Literaturde kisiye 6zel tabanhk kullaniminin, ayak
tabaninda olusan basinci azaltmada etkili oldugu
gosterilmistir (9,10). Gelisen teknoloji ile birlik-
te kisiye ozel yapilan tabanlik materyal secimleri
degiskenlik gostermektedir. Etil Vinil Asetat (EVA)
malzemesi hem ekonomik hem de kolay sekil al-
masindan dolayi ¢ok fazla tercih edilmistir. Karbon
grafit materyali ile dretilen tabanliklarin temas
alani ve maksimum kuvvet olusumunu diizenleyerek
plantar basin¢ dagihmini dengeledigi bildirilmistir.
Ayni zamanda plantar yiikleme azaldiginda ayagin
lateral hareketleri sirasinda olusan stresi minimum
diizeyde tutarak konservatif tedavinin etkin olmasi-
ni saglamaktadir (11). Fakat literatiirde kisiye 6zel
yapilan tabanliklarda materyal olarak karbon kulla-
nilmasini inceleyen ¢alismalar limitlidir. Bu baglam-
da calismamizda pes planus veya pes kavusu olan
bireylerde, kisiye 6zel Uretilen karbon tabanlik kul-
laniminin statik ve dinamik plantar basinc analizi ile
yasam kalitesi ve agri lizerine etkisinin incelenmesi
amaclanmistir.

YONTEM

Calisma, uzman hekim tarafindan tabanlik kullan-
mas! onerilen 30 gondilli birey ile ortez-protez ya-
pim ve uygulama merkezinde gerceklestirildi. Ca-
hsmanin baslangicinda tim katiimcilara ¢alisma
detaylari anlatildi ve bilgilendirilmis goéndlli olur
formu imzali olarak alindi. Calisma 10840098-
604.01.01-E61617 numarasi ile etik kurul tarafin-
dan onaylandi.

Cahsmaya PP veya PK'u olup tabanlik kullanmasi
gereken, herhangi bir nérolojik, romatolojik, orto-
pedik ya da néromiiskiiler patolojiye sahip olmayan,
okuma-yazma bilen ve calismaya katilmaya goéndillii
olan 6-54 yaslar arasindaki bireyler dahil edildi. Alt
ekstremite cerrahisi geciren, pes kavus veya pes
planus disinda yaralanma veya hastalik dykisi olan
ve 1 santimetre (cm)'den fazla alt ekstremite boy
esitsizligi olan bireyler calismadan disland.

Cahsmaya alinan olgularin demografik bilgileri
kaydedildikten sonra, bireylerin son bir hafta icinde
glnlik yasam aktiviteleri esnasinda PP veya PK'u
olan ayaklarinda hissettikleri agri gérsel analog



skala (GAS) ile degerlendirildi. GAS, lzerinde 0- 10
arasinda numaralardan olusan 6znel bir agr 6lciim
yontemidir. O agri olmadigini, 10 siddetli agri oldu-
gunu belirtmektedir (12).

Yasam kalitesi degerlendirmesinde Kisa Form-36
(KF-36) kullanildi. KF-36; fiziksel fonksiyon, viicut
agrisi, fiziksel problemler nedeniyle kisitlanma,
emosyonel problemler nedeniyle kisitlanma, emos-
yonel iyilik hali, sosyal fonksiyon, enerji ve genel
saglik olmak lizere 36 soru iceren 8 bélimden olus-
maktadir. Sorulara verilen puanlama 0-100 arasin-
dadir. Dustik puan, disiik yasam kalitesi seviyesini
gostermektedir (13).

Hastalarin statik plantar basing analizleri, yiriyts
analiz cihazi (Sensor medica, italya) ile yapildi. Ci-
haz, 60x60 cm boyutunda ve tim yiizeyi basinca
duyarli sensorlerden olusmaktadir. Statik pedoba-
rografik 6lciimde; bireyin demografik bilgi girisi ya-
pildiktan sonra, bireyden ayakkabi ve coraplarini ¢i-
kararak basinca duyarl sensérlerden olusan sensor
medica platformuna iki ayag ile dengede duracak
sekilde basmasi istendi. Bireye statik dlcim siire-
since kollar iki yaninda dogal salinimda duracak
sekilde sabit durmasi séylendi. Statik pedobarogra-
fik 6lclim sirasinda bireyin sol-sag denge dagilim,
on-arka ayak plantar basin¢ dagilimi degerlendiril-
di. Ortalama uygulama stiresi bir dakika surdi ve 3
tekrarh 6lctim yapilip sonuglarin ortalamasi alind.

Dinamik pedobarografik 6lcim, statik pedoba-
rografik olcimlerin yapildigi ayni cihaz ile yapildi.
Bireyden ayakkabi ve coraplarini cikarip basinca
duyarli sensérlerden olusan sensor medica platfor-
munun yer aldig1 3 metre yiriyus platformu tzerin-
de giinlik hayatta yurudigul gibi dogal yiriyis pa-
ternini gerceklestirmesi istendi. Katimciya en az 3
tur olacak sekilde yiiriytis parkurunu tamamlamasi
soylendi. Dinamik pedobarografik 6lctim topuk vu-
rusu, taban temasi, orta durus, itme fazi ve par-
mak kalkisindan olusan yiriimenin durus fazindaki
on-arka ayaktaki plantar basing degisimini rapor-
ladi. Uygulama yaklasik 4 dakika siirdi ve sonuclar
ortalama deger olarak kaydedildi.

Katilimcilara statik ve dinamik pedobarografik 6l-
ctm yapildiktan sonra karbon tabanlik Gretimi icin,
kopik (Ottobock) ile ayaklarinin kalp dlcusi al-
narak negatif model olusturuldu. Kartonpiyer alci
(ABS) ile dlciiler doldurularak tizerinde iglem yapi-
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lacak sertlikte donmasi beklendi. Yapilan statik ve
dinamik dlctimler ile belirlenen bozukluga gére po-
zitif model lizerinde modifikasyonlar yaparak kisi-
lerin ayagina gore hazirlandi. Karbon plakalar ayak
numarasi 6lcilerine gore kesildi. Modifikasyondan
gecen pozitif modellerin iizerine ayak numarasina
gore hazirlanan karbon plakalari sekil alacak ki-
vamda firinda isitilarak press vakum makinesi ile
sekil verildi. Karbon materyalin pozitif kalip seklini
alip sogumasi icin 3 saat press vakum makinesinde
bekletildi. Son olarak freze ile diizeltmeler yapilarak
cilde uyumlu plastazot ile kaplanip kisilere teslim
edildi.

Katihmcilarin sag ve sol olarak her iki ayagina uy-
gulanan karbon tabanliklari toplam 6 ay boyunca,
1,5-3,5 cm topuk yiiksekligi olan spor ayakkabi ile
kullanmalari istendi. Karbon tabanligin kisa siireli
ve orta-uzun sireli etkisini degerlendirmek icin 2.
ve 6. ayda calismanin baslangicinda yapilan statik
plantar basin¢ 6lcimd, dinamik plantar basing 6l-
ctimi, GAS ve KF-36 yasam kalitesi degerlendirme
anketi 6lciimleri tekrarlandi.

istatistiksel Analiz

Verilerin analizi i¢in IBM SPSS Version 20.0 (Sta-
tistical Package for Social Sciences Inc. Chicago,
IL, ABD) programi kullanildi. Sayisal olarak 6lciilen
veriler ylizde, ortalama, standart sapma, standart
hata ortalamasi ve etki blyuklugi (EB) seklinde ifa-
de edildi. Verilerin normal dagilmina One-Sample
Shapiro-Wilk testi ile bakildi. Tekrarli Ol¢iimli Ano-
va testi ile tabanlik kullanimi 6ncesi, tabanlik kul-
lanimina basladiktan sonraki 2.ve 6. ay 6lcimleri
yapildi. Elde edilen farklarin etki biytkluginu be-
lirlemede Cohen’s d etki biyiikligl analizi kullanildi.
Etki buyikligi degeri 0,30’un altinda ise zayif etki,
0,30- 0,49 aras! kicuk etki, 0,50-0,79 arasI orta
etki ve 0,80 Usti biylk etki olarak degerlendirildi.
p<0,05 olasilik degeri anlamli kabul edildi. Arastir-
ma sonrasinda yapilan G-Power (3.1.9.4) post hoc
glic analizine gore, etki blyuklugii=0,25, a=0,05
iken calismanin giici (1- B)=0,84 olarak hesapland.

SONUGLAR

Calismaya dahil edilen, 18 (%60) PK, 12 (%40) PP’lu
30 bireyin; yaslari ortalama 17,73+13,16 yil, viicut
agirhgr degerleri ortalama 44,40+17,33 kilo, boy
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Karbon Tabanlik Kullaniminin Pes Planus ve Pes Kavusu Olan Bireylerde Ayak Plantar Basing Dagilimina Etkisi

Tablo 1. Katilimcilarin Demografik Bilgileri

Ort+SS Min-Maks
Yas 17,73+13,16 6-54
Viicut agirhgi 44,40+17,33 18-82
Boy uzunlugu 147,36+18,91 1,10-1,83
n Yiizde (%)
Pes planus 12 % 40
Pes kavus 18 % 60

SS: Standart Sapma, Ort: Ortalama, Min: Minimum, Maks: Maksimum, n:Sayi

uzunlugu degerleri ortalama 147,36+18,91 cm ola-
rak tespit edildi (Tablo 1). Sag ve sol olarak her iki
ayakta karbon tabanlik kullanimi dncesi ilk 8l¢tim,
karbon tabanlik kullanimi sonrasi 2. ve 6.ay GAS de-
gerlendirmelerinde agrinin istatistiksel olarak an-
lamli diizeyde azaldigi (p<0,001) ve tabanhgin orta
diizeyde etki blyikligine sahip oldugu belirlendi
(EB:0,615) (Tablo 2).

Katilimcilarin dinamik pedobarografik élcim ana-
lizlerinde; ilk 6l¢im ile 2.ay 6l¢iimleri arasinda fark
yoktu (p>0,05). ilk 8lciim ile 6.ay analizleri arasinda
sol 6n ve arka ayaga binen agirlik yiizdesinde an-
lamli degisiklik elde edilirken (p=0,002), sag ayak-
ta farklilik belirlenmedi (p>0,05). 2.ay o&l¢iimleri
ile 6.ay dlcimleri arasinda sag ve sol 6n ve arka
ayakta degisim tespit edildi (p<0,05). Katilmci-
larin ilk 6lctim, 2. ve 6.ay verilerinde sol 6n ayaga
binen agirlik yiizdesi (p=0,002), sol arka ayaga bi-
nen agirlik yiizdesi (p=0,002), sag 6n ayaga binen
agirhk yiizdesi (p=0,019) ve sag arka ayaga binen
agirlik yizdesinde istatistiksel olarak anlamli fark
elde edildi (p=0,019). Tabanligin tiim verilere etki
biyuikligl zayif olarak belirlendi (Tablo 3).

Katihmcilarin statik pedobarografik 6l¢iim analiz-
lerinde; ilk 6lctim ile 2.ay dlciimleri arasinda sag
on ayaga binen agirlik yizdesinde anlamli farklilik
vardi (p=0,041). ilk élciim ile 6.ay ve 2.ay ile 6.ay
olctimleri arasinda sol ve sag ayaga binen agirlik
yiizdesi disinda diger tim parametrelerde degisik-

lik elde edildi (p<0,05). Katihmcilarin ilk 6l¢iim, 2.
ve 6.ay verilerinde sol &n ayaga binen agirlik yiiz-
desi (p=0,001), sol arka ayaga binen agirlk yiiz-
desi (p=0,001), sag 6n ayaga binen agirlk yiizdesi
(p=0,001) ve sag arka ayaga binen agirlik yiizdesin-
de anlamli farklilik tespit edildi (p=0,001). Tabanli-
gin tim verilere etki biyikligi zayif olarak belir-
lendi. Sol ayaga binen agirlik yiizdesi (p=0,070) ile
sag ayaga binen agirlik ylizdesinin ilk &élcim, 2. ve
6.ay verileri arasinda istatistiksel diizeyde anlamli
bir fark bulunmadi (p=0,072), (Tablo 3).

Yasam kalitesi analizlerinde; katiimcilarin ilk 6lcim
ile 2.ay, ilk 6lcim ile 6.ay 6lctimleri arasinda sosyal
fonksiyon haric tim alt parametreler anlamli olarak
farkliydi (p<0,05). 2.ay ile 6.ay ol¢iimleri arasinda
fiziksel fonksiyon (p=0,032), fiziksel problemler ne-
deniyle olan kisitlilik (p=0,043), emosyonel iyilik hali
(p<0,001) ve enerji (p=0,043) alt parametrelerinde
degisiklik belirlendi (p<0,05). Katiimcilarin ilk 6l-
clim, 2. ve 6.ay fiziksel fonksiyon (p<0,001), viicut
agrisi (p=0,009), fiziksel problemler nedeniyle olan
kisithlik zamanlari (p=0,016), emosyonel problem-
ler nedeniyle olan kisitlilik (p=0,012), emosyonel
iyilik hali (p<0,001), enerji (p=0,001) ve genel saglik
algisi verilerinde istatistiksel olarak anlamli bir fark
elde edildi (p<0,001). KF-36'nin sosyal fonksiyon
alt bashigi anlamli diizeyde farkl degildi (p=0,166).
Emosyonel iyilik halinde tabanhigin etki blyukligu
kiiclik (EB:0,412) diger parametrelerde zayif olarak
belirlendi (Tablo 4).

Tablo 2. Gorsel Analog Skala ile Agri Siddetinin ilk Olciim, 2. ve 6. Ay Karsilastiriimasi

ilk Ol¢iim 2.Ay 6.Ay
Min- Min- Min- .1 .1 . -
Ort+SS Maks Ort+SS Maks Ort+SS Maks p1-2 p1-6 p2-6 p EB
2,93+ 1,56+
GAS 183 2,24-3,61 150 1-2,12 0,53+0,93 0,18-0,88 <0,001 <0,001 <0,001 <0,001 0,615

GAS: Gorsel Analog Skala, SS: Standart Sapma, Ort: Ortalama, Min: Minimum, Maks: Maksimum, EB: Etki Buytklugu, p1-2: ilk ile 2. ay olctim farki, p1-6: ilk ile
6. ay 8lciim farki, p2-6: 2. ile 6. ay &lciim farki, *p<0,05, ** p<0,05, Tekrarli Ol¢iimlii Anova
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Tablo 3. Dinamik ve Statik Pedobarografik Analizin ilk, 2. ve 6. Ay Verilerinin Karsilastiriimasi

ilk Olciim

2.Ay

6.Ay

Ort+SS

Min-
Maks

Ort+SS

Min-
Maks

Ort+SS

Min-
Maks

ok,

EB

Dinamik pedobarografik analiz

Sol 6n ayaga

binen agirlik 59,63+ 9,47
yiizdesi

Sol arka ayaga

binen agirlik 40,36+ 9,47
yiizdesi

Sag on ayaga

binen agirlik 57,73+ 13,23
yiizdesi

Sag arka ayaga

binen agirlik 42,26+ 13,23
yiizdesi

Statik pedobarografik analiz

Sol 6n ayaga

binen agirhk 23,90+13,21
yiizdesi

Sol arka ayaga

binen agirlik 76,03+13,16
yiizdesi

Sol ayaga

binen agirlik 51,03+8,21
yiizdesi

Sag 6n ayaga

binen agirlik 25,90+14,01
yiizdesi

Sag arka ayaga

binen agirhik 74,10+£14,01
yiizdesi

Sag ayaga binen agirhk

yiizdesi 48,96+8,21

56-63

36-43

52-62

37-47

18-28

71-80

47-54

20-31

68-79

45-52

58,70+ 13,02

41,30+ 13,02

60,93+ 10,51

39,06+ 10,51

26,33+11,12

73,66+11,12

51,40+8,08

30,60+11,46

69,40+9,64

48,60+8,08

53-63

36-46

57-64

35-42

22-30

69-77

48-54

26-34

65-73

45-51

53,00+
10,38

47,00+ 7,66

54,23+ 6,81

45,76+ 6,81

32,20+9,62

68,13+9,33

50,23+3,75

35,20£9,55

64,80+9,55

49,73+3,77

50-55

44-49

51-56

43-48

28-35

64-71

48-51

31-38

61-68

48-51

0,748

0,748

0,282

0,282

0,265

0,278

0,070

0,041

0,041

0,072

0,002

0,002

0,156

0,156

0,001

0,001

0,070

<0,001

<0,001

0,072

0,009

0,009

<0,001

<0,001

0,002

0,003

0,070

0,004
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Karbon Tabanlik Kullaniminin Pes Planus ve Pes Kavusu Olan Bireylerde Ayak Plantar Basing Dagilimina Etkisi

TARTISMA

Calismada; pes planus veya pes kavusu olan birey-
lerde, kisiye 6zel karbon tabanlik kullaniminin statik
ve dinamik plantar basin¢ analizi, yasam kalitesi ve
agr lzerine etkisini degerlendirmek hedeflenmis-
tir. Karbon tabanlik kullanim éncesi ilk 6l¢tim, 2. ve
6. ay analizlerde; bireylerin agri siddetinin azaldig|,
sosyal fonksiyon hari¢ yasam kalitesinin tiim alt
parametrelerinin iyilestigi, dinamik ve statik pedo-
barografik dlciim analiz sonuclarinda anlamli fark-
hlik elde edildigi gosterilmis olup, sol ve sag ayaga
binen agirlik yiizdeleri arasinda anlamli bir degisik-
lik belirlenememistir.

Zammit ve Payne (14), PP’lu 22 hastada 4 haftalk
tabanlik uygulamasi ile ayak fonksiyonu ve agrisin-
da pozitif anlaml degisim belirlemistir. Amer ve dig.
(15) ayak agrisi olan 67 bireye, 4 hafta siiresince
hazir tabanlik uygulamasi yapmis ve agr siddetin-
de anlamli azalma elde etmistir. Nogueron ve dig.
(16), ayak agrisi olan 54 bireye, ayagin orta kismini
destekleyen kisiye 6zel etin vinil asetat tabanlik uy-
gulamis ve 90 giinlik gézlem sonucunda agri sidde-
tinde %90 oraninda azalma oldugunu goéstermistir.
24 PP’lu kosucu ile yapilan bir baska calismada;
12 kisilik mtdahale grubuna medial topuk kama-
I tabanlik, kontrol grubuna ise desteksiz standart
tabanlk uygulayarak kosucular 60 dakika boyunca
kosu bandinda kosturulmus ve alt ekstremite agrisi
kayit edilmistir. iki hafta siire ile tekrarlanan 6l¢iim-
lerde, miidahale grubundaki agri siddetinin kontrol
grubuna gore istatistiksel diizeyde anlamh olarak
daha fazla azaldigi bulunmustur (17). Calismamiz-
da 30 kisi ile yapilan agri degerlendirmesinde ta-
banlik kullanimi 6ncesi ilk 6lciim, tabanlk kullanma-
ya basladiktan sonraki 2. ve 6.ay dlciimlerinde agri
siddetinde anlamli diizeyde azalma ve orta diizey-
de klinik etkisi oldugu belirlenmistir. Ayni zamanda
tabanlk kullanim siiresi arttikca agr seviyesinin
azaldig tespit edilmistir. Calismamizda elde edilen
sonuclar literatiir ile paralellik géstermektedir. Ki-
siye ozel Uretilen karbon tabanliklar ayagin plantar
yiizeyinde basin¢ dagilimini dengeleyerek ayagin
bazi bolgelerinde asiri yiklenmeyi dnlemektedir. Bu
baglamda karbon tabanligin ayagin plantar yiize-
yinde dengeli basin¢ dagilimi saglamasi ile agrinin
azaltildigi diistintlmektedir.

Chang ve dig.(18), 42-74 yas arasi metatarsal agrisi
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olan 17 bireye, EVA materyali ile kisiye 6zel tabanlik
uygulamasi yapmistir. Calismada; dinamik pedoba-
rografik 6lclim pedar-X cihazi ile agri gorsel analog
skala ile degerlendirilmistir. Yapilan &l¢iimler so-
nucunda, kisiye 6zel tabanlk kullaniminin dinamik
plantar basin¢ analizi dagihminin diizeltilmesinde
ve agriyl azaltmada istatistiksel diizeyde olumlu
etkisinin oldugu belirlemistir. Bir baska calismada;
idiyopatik PK'u olan 30 kadinda kisiye 6zel taban-
Ik uygulamasi ile ayagin belirli bélgelerinde olusan
dinamik plantar basincin azaltildigi bildirilmistir (4).
Najafi ve dig. (19), PK'u ve buna bagl ayak agrisi
bulunan 154 katihmciya, 3 ay boyunca kisiye ozel
tabanlk uygulamis ve hastalarin dinamik pedoba-
rografik élcim degerlendirmesinde kisiye ozel ta-
banligin PK’lu bireylerde plantar basincin dengeli
dagitilmasi ve agrinin azalmasinda istatistiksel
olarak etkili oldugunu géstermistir. Calismamizda
dinamik plantar basing élcimi sensor medica ciha-
zi ile yapilmis olup kisiye 6zel karbon tabanlik kul-
lanimi sonucunda istatistiksel olarak anlamli fark-
hlik gérulmistir. Cahismamizda literatir ile benzer
olarak 6 aylk kisiye 6zel karbon tabanlik kullanimi
dinamik pedobarografik ve gorsel analog skala 6l-
climlerinde anlamli farklihk bulunmustur. 2 ay ta-
banlik kullanimda analizler degisiklik gostermezken
6 ay kullamimi sonuclari olumlu yénde etkilemistir.
Karbon tabanligin dinamik plantar basin¢ dagilimi-
na zayIf diizeyde klinik etkisi oldugu belirlenmistir.
Elde edilen bu sonucun karbon tabanlik kullanimi-
nin ayak plantar yiizeyinde olusan dinamik plantar
basing dagilimini dengelemesi sonucu oldugu diisu-
nilmektedir.

Huang ve dig. (20), PP'u olan 15 kiz 6grenci ile ger-
ceklestirdikleri calismada, katilimcilara medial ark
destekli tabanlik uygulamasi ile statik plantar ba-
sin¢ dlciimi ve yirtimenin durus fazindaki dinamik
basin¢ degisimini incelemistir. Calismanin sonucla-
rina gore medial ark destekli tabanlik kullanimi ile
plantar yilzeydeki tepe basin¢ noktalarinda ista-
tistiksel olarak anlamlh farklilik bulunmustur. Chen
ve dig. (21) PP’lu 3-5 yas arali§indaki okul éncesi
cocuklarda 1 sene boyunca tabanlik kullaniminin
etkinligini degerlendirmistir. Calisma sonucunda ki-
siye 6zel tabanlik kullaniminin statik plantar basing
degisimini anlamli olarak etkiledigi belirlenmistir.
Cahsmamizda farkli yas gruplar ile calisiimasina



ragmen sonuclar literatiir ile benzerdir. Calisma-
mizda ilk 6lctim ile 2 ay tabanlik kullanimi sonrasin-
daki analizler farklilik gostermezken 6 ay kullanim
sonrasindaki analizlerde anlamli gelismeler elde
edilmistir. Karbon tabanhgin statik plantar basing
dagihmina zayif diizeyde klinik etkisi oldugu belir-
lenmistir. Karbon tabanliklarin sert yapili malzeme
olmasi ile medial ark destegine maksimum katki
saglamasinin sonuclarda etkili oldugu belirtilmek-
tedir.

Katilimcilarin tabanlk kullanimi 6ncesi analizlerin-
de yirilyus sirasinda 6n ayaga fazla, arka ayaga az
yik verdikleri, statik durusta ise 6n ayaga az, arka
ayaga fazla yuk verdikleri gérulmustir.

Literatiirde kisiye ézel tabanlik kullaniminin yasam
kalitesini artirdigi bircok calismada gosterilmistir
(8,22,23). Wrobel ve dig. (23) ayak agrisi bulunan
77 hastayr 3 gruba bdllp, kisiye 6zel, fabrikasyon
ve diz astar olarak 3 farkli tabanlik uygulamasi
gerceklestirdigi calismasinda; EVA materyalinden
uretilen kisiye 6zel tabanlik yapilan hastalarda KF-
36 yasam kalitesi degerlendirme anketinde anlamli
farklilk elde etmistir. Fabrikasyon ve diiz astar ta-
banlik uygulanan hastalarda KF-36 yasam kalitesi
degerlendirme anketinde olumlu degisim gorilme-
mistir. Powell ve dig. (22), 3 ay boyunca kisiye 6zel
tabanlk kullanimi ile KF-36'nin fiziksel fonksiyon,
agr, fiziksel problemler nedeniyle olan kisithlik alt
basliklarinda anlamh farklilik belirlemistir. Baska
bir calismada ise metatarsal bolge ve medial ark
destekli tabanlik ile KF-36'nin sadece fiziksel fonk-
siyon alt bashginda anlamh artis elde edilmistir
(8). Calismamizda KF-36'nin sosyal fonksiyon ha-
ric tum alt bashklarinda tabanlik kullanim siresi ile
paralel olarak anlaml artislar elde edilmis ve etki
buyukligl zayif olarak belirlenmistir. Katimcilara
uyguladigimiz karbon tabanlik bélgesel yerine tiim
ayaga total destek sagladig icin, agr azaltiimasin-
da ve plantar basing analizlerinde degisiklige sebep
olmus ve boylece KF-36 yasam kalitesi degerlen-
dirme anketinin birden cok alt baghginda anlamli
artis sagladig distnilmektedir. Farkli materyaller
kullanilmasina ragmen tabanligin kisiye ézel iretil-
mesinin sonuclara olumlu yansidigi gosterilmistir.

Ayakta statik durusta yiikiin %401 6n ayak, %60’
arka ayaga aktarilir (24). Calismamizda 6 ay karbon
tabanlik kullanimi bireylerde 6n ayagin yiklenmesi-

Turan C., Aras Bayram G.

ni arttirarak arka ayagin yiklenmesini azaltmis ve
boylece yiikiin normal sinirlara gére dengeli dagili-
mini saglamistir. Benzer sekilde 6 ay boyunca kar-
bon tabanlik kullanimi ile yiriyis sirasinda ayagin
plantar basincinin dengeli dagilimi saglanmistir.
Dinamik plantar basin¢ analizinde 6n ayaga nor-
malden fazla aktarilan yikin azaldigi ve arka aya-
gin yiklenmesinin normale yakin sinirlarda arttiril-
dig1 belirlenmistir. Statik ve dinamik plantar basing
analizlerindeki gelismeler sonucu bireylerin agri
seviyelerinin azaldigi ve yasam kalitelerinin arttigi
disunilmektedir.

Literatiirde kisiye o6zel tabanlik kullanimi ile ilgi-
li bircok ¢alisma olmasina ragmen tabanlik Greti-
minde kullanilan materyal farkhhgi konusundaki
arastirmalar limitlidir. Ayni zamanda calismalarda
statik plantar basin¢ &lcimi siklikla yapilmasi-
na ragmen, dinamik pedobarografik 6lclim yapan
calisma sayisi yetersizdir ve ulasilan calismalar
karbon tabanhgin klinik etki blyukligi acgisindan
yeterli veriyi saglamamaktadir. Ancak katilimcila-
rin cocuk ve yetiskin bireylerden olusmasina bagli
olarak calismamizin yas araliginin genis olmasi, PP
veya PK tanilarini destekleyecek herhangi bir 6lcim
yapilmamasi, bireylerin giinlik yasamlarinda ta-
banlik giydikleri standart bir siirenin olmamasi ve
takibinin yetersiz kalmasi, calismada gii¢ analizinin
yapilmamasi ¢alismanin limitasyonlar olarak gos-
terilebilir.

Arastirmamizda kisiye 6zel karbon tabanlik kulla-
niminin statik ve dinamik plantar basin¢ dagilimi,
ayak agrisi ve yasam kalitesi tizerinde olumlu etkisi
oldugu séylenebilir. ilerde yapilacak calismalarda
mevcut limitasyonlarin giderildigi, daha fazla ka-
tilimcr ve kontrol grubu ile karsilastirma yapilarak
karbon tabanligin klinik etkilerinin belirlenmesini
onermekteyiz.

Destekleyen Kurulus: Calismay destekleyen her-
hangi bir fon ve kurulug bulunmamaktadir.

Cikar Catismasi: Calismada herhangi bir cikar ca-
tismasi yoktur.

Etik Onay: istanbul Medipol Universitesi, Girisim-
sel Olmayan Klinik Arastirmalar Etik Kurulu, Onay
No: 10840098-604.01.01-E61617.

Aydinlatilmis Onam: Katilimcilardan yazili aydin-
latiimis onam alinmistir.
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A COMPARISON OF MANUAL THERAPY AND
SPLINT THERAPY IN PATIENTS DIAGNOSED WITH
MYOFASCIAL TEMPOROMANDIBULAR DYSFUNCTION
WITH SLEEP BRUXISM

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study was to investigate the effect of manual therapy on temporomandibular pain,
range of motion, functionality level of the jaw, sleep quality, and patient satisfaction, and to compare the
efficacy with splint therapy among female patients with myofascial temporomandibular dysfunction (M-TMD)
accompanied by sleep bruxism (SB).

Methods: A total of 29 female patients, aged 18-50 years, diagnosed with M-TMD were separated into two
groups using a simple random sampling method as the manual therapy group (MT; n:15) and the splint therapy
group (ST; n:14). All the patients were informed about bruxism and its effects and were given home exercises.
The patients in the ST group were instructed to use a static splint for one month. The MT group patients
received a total of 8 sessions, 45 minutes twice a week of treatment, including joint and soft tissue mobilizations
to the temporomandibular joint (TM)) and cervical region. Pain severity, symptoms, TMJ range of motion, jaw
functionality, sleep quality, and patient satisfaction were evaluated. The evaluations were repeated after 4 weeks
and compared with baseline values.

Results: A statistically significant difference was determined in both groups in pain, TMJ range of motion, and
sleep quality (p<0.05). In the comparison between the groups after treatment, the pain, TM) range of motion
values, and sleep quality were seen to be statistically significantly better in the MT group (p<0.05). The patient
satisfaction measurements of mean general satisfaction, interpersonal attitude, mean healthcare services score,
and general satisfaction total points were found to be statistically significant in the MT group (p<0.05).

Conclusion: The applications of both MT and ST were seen to be effective in patients with M-TMD with bruxism.
In the comparisons between the groups, the MT method was seen to be more effective than ST. It can be thought
that the application of stabilization splint therapy together with manual therapy would significantly increase the
treatment efficacy in patients with M-TMD.

Key Words: Bruxism, Manual Therapy, Pain, Splint, Temporomandibular Dysfunction

UYKU BRUKSIiZMi OLAN MiYOFASYAL
TEMPOROMANDIBULAR DiSFONKSiYON TANILI
HASTALARDA MANUEL TEDAVI iLE SPLINT
TEDAVIiSININ KARSILASTIRILMASI

ARASTIRMA MAKALESI

0z
Amag: Calismada, uyku bruksizmin (UB) eslik ettigi miyofasyal temporomandibular disfonksiyonu (M-TMD) olan

kadin hastalarda, manuel tedavinin temporomandibular agri, eklem agikligi, cenenin fonksiyonellik diizeyi, uyku
kalitesi ve hasta memnuniyeti izerine etkisini incelemek ve splint tedavisi ile etkinligini karsilastirmak amaglandi.

Yontem: M-TMD tanili, 18-50 yas arasi 29 kadin hasta, basit rastgele rnekleme yontemi ile Manuel Tedavi (MT;
n:15) ve Splint Tedavi (ST; n:14) olarak iki gruba ayrildi. Tim hastalara bruksizm ve etkileri tizerine egitim ve ev
egzersizi verildi. ST grubundaki bireylerden stabilizasyon splintini bir ay stre ile kullanmalari istendi. MT grubuna,
temporomandibular eklem (TME) ve servikal bolgeye eklem ve yumusak doku mobilizasyonlarini iceren haftada 2
seans 45 dk siireyle, toplam 8 seans tedavi uygulandi. Agri siddeti, semptomlar, TME aciklig1, cene fonksiyonellik
diizeyi, uyku kalitesi ve hasta memnuniyeti degerlendirildi. Degerlendirmeler 4 hafta sonunda tekrarlandi ve
tedavi 6ncesi bulgular ile karsilastirildi.

Sonuglar: Her iki grupta kendi icinde agri, TME hareket acikligi ve uyku kalitesinde istatistiksel olarak anlamli
fark bulundu (p<0,05). Gruplarin karsilastirilmasinda agri, TME hareket acikligi degerleri ile uyku kalitesinde MT
grubu lehine anlamli sonuglar alindi (p<0,05). Hasta memnuniyet &l¢imlerinde; genel memnuniyet, kisilerarasi
tutum, saglik hizmetleri skor ortalamasi ile genel memnuniyet total puani MT grubu bireylerinde anlamli olarak
daha yiiksek bulundu (p<0,05).

Tartigma: MT ve ST uygulamalari bruksizmin eglik ettigi M-TMD'si olan hastalarda etkili bulundu, ancak gruplarin
karsilastiriimasinda MT ydénteminin ST’ye gére daha etkili oldugu tespit edildi. M-TMD'u olan hastalarda splint
tedavisi ile manuel tedavinin birlikte uygulanmasi tedavi etkinligini 6nemli 6lciide arttirabilir.

Anahtar Kelimeler: Bruksizm, Manuel Terapi, Agri, Splint, Temporomandibular Disfonksiyon
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A Comparison of Manual Therapy and Splint Therapy in Patients Diagnosed with Myofascial Temporomandibular Dysfunction with Sleep Bruxism

INTRODUCTION

The most commonly encountered disorder of the
temporomandibular joint (TM)) is myofascial tem-
poromandibular dysfunction (M-TMD), which is a
syndrome characterized by findings such as head-
ache, fatigue, stiffness, limited normal joint move-
ment, muscle spasms, and pain with trigger points
occurring in all soft tissue including muscles and
fascia (1).

Previous epidemiological research has shown that
M-TMD is extremely widespread in the general
population and is seen more often in females at a
mean 4-fold more than in males (2).

There is no specific etiological factor for TMD,
but risk factors affecting the dynamic balance of
the chewing system have been determined. These
risk factors are separated as traumatic, anatomic,
physiopathological, and psychosocial (2,3). Psycho-
social reasons include stress factors seen together
with bruxism. The clenching and grinding of teeth
defined as bruxism can be in the form of sleep brux-
ism (SB) or daytime bruxism (DB) (3). In SB, which
is seen more than DB, patients usually awake in
the morning with pain in the chewing muscles, fa-
tigue, and headache. As a result of clenching or
grinding the teeth, a mechanical load is placed on
the muscles and joints, and this can cause M-TMD.
Evaluations of the prevalence of bruxism have re-
ported rates varying from 8% to 31% (2,3). These
differences in prevalence rates are accepted due to
the use of different measurement methods in the
diagnosis of bruxism (3).

Different treatment approaches for TMD and brux-
ism have been recommended in the literature. The
current approach to TMJ problems favors the ap-
plication of non-invasive treatments rather than
invasive. Treatments included various approach-
es such as pharmacological agents, oral splints,
cognitive-behavioral programs, physical therapy
agents (laser, ultrasound, TENS, biofeedback),
manual therapy (MT), osteopathy, relaxation, and
meditation (4,5).

From a scan of literature related to this subject, it
can be seen that an increasing number of studies
have been conducted in recent years related to the
efficacy of MT in TMD treatment (6-9). In the ma-
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jority of studies, the treatment has been weighted
towards TM) and soft tissue mobilization methods.
Only one study could be found, which included the
TMJ, soft tissues, and cervical segments in M-TMD
accompanied by bruxism and that compared splint
therapy with MT approaches (9). However, the ef-
fect of these approaches on sleep quality, function-
ality level, and patient satisfaction has not been
examined. Therefore, the aim of this study was to
compare the efficacy of occlusal splint treatment
and manual therapy in patients diagnosed with my-
ofascial temporomandibular dysfunction associat-
ed with bruxism and present the evidence for the
MT preference. The hypothesis of the study was
that manual therapy in M-TMD accompanied by
bruxism would be more effective than splint ther-
apy in reducing pain and improving sleep quality.

METHODS

This study was conducted on female patients, aged
18-50 years, who were diagnosed with M-TMD
accompanied by bruxism in the Dentistry Faculty
of Kahramanmaras Siitcti Imam University and
Kahramanmaras Turkoglu Dr. Kemal Beyazit State
Hospital. The study was conducted between Janu-
ary 2019 and February 2020.

Approval for this randomized controlled trial was
granted by the Human Research Ethics Committee
of Hasan Kalyoncu University (decision no: 2019-
67: 14.06.2019). All study procedures conform to
the provisions of the World Medical Association
Declaration of Helsinki. Written and oral consent
was obtained from all participants.

The study included female patients, aged 18-50
years, who were diagnosed with myofascial TMD
according to the diagnostic criteria for temporo-
mandibular disorders (DC/TMD) and probable SB
according to clinical evaluation and a question-
naire-based assessment (3), with pain severity of
VAS =3, pain in the jaw, face, temporal region, or
ear for at least 6 months, and pain determined in
the chewing muscles with palpation.

Patients were excluded from the study if they had
TMD other than myofascial according to the re-
search DC/TMD (1), a history of surgery associated



with cervical and/or TM) problems, a proven spe-
cific pathological condition such as cervical and/or
TMJ malignancy, fracture, or systemic rheumatoid
disease, a history of facial paralysis, a diagnosed
psychiatric disease, regular drug use, if they were
undergoing orthodontic treatment, had received
physiotherapy within the last 3 months, or could
not be co-operative.

Power analysis to calculate the sample size was
applied using G-power 3.19 software. A moderate
effect size (effect size=0.5) was set based on Co-
hen's d, the significance level was set to a=0.05,
and power=0.8, resulting in a minimum of 15 sub-
jects per group required. A total of 56 patients
were evaluated, of which 20 were excluded; 7 did
not wish to participate in the study, 2 did not meet
the criteria, and 11 for other reasons. Thus, 36 pa-
tients met the inclusion criteria and were willing
to participate in the study. The patients were ran-
domly separated into two groups using the meth-
od of single- and double-digit numbers written on
paper in a sealed envelope. Those who selected a
double-digit number were assigned to the manu-
al therapy (MT) group (n:18) and those with a sin-
gle-digit number to the splint therapy (ST) group
(n:18). After the further exclusion of 7 patients
during the treatment period, the final evaluations
were compared of 29 patients (15 MT and 14 ST)
who completed the 4-week treatment process (Fig-
ure 1, Flow Diagram). The opening of the TMJ was
measured with calipers in cm. Patient satisfaction
was evaluated with the Patient Satisfaction Ques-
tionnaire (PSQ-18) (10).

Pain severity was measured with a Visual Analog
Scale (VAS), marked from O to 10, where O indi-
cates no pain and 10 indicates intolerable pain. The
patients were instructed to mark the scale corre-
sponding to the severity of pain felt (11).

The level of TMJ functionality was evaluated with
the Jaw Functionality Limitation Scale-20 (JFLS-
20). The JFLS is a scale with clinical validity and re-
liability, which evaluates the disability conditions in
an individual with temporomandibular dysfunction.
The total points range from O-to 20, with higher
points indicating a higher level of disability (12).

The sleep quality of patients was analyzed with the
Pittsburgh Sleep Quality Index (PSQI). The PSQI in-
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cludes 24 items related to both daytime and noc-
turnal sleep. The responses are scored from 0-3, as
7 sub-scores to give a global score of total points
in the range of 0-21. A score of =5 indicates poor
sleep quality (13).

Treatment Protocol

At the beginning of the treatment, patient educa-
tion directed at parafunctional behaviors was giv-
en, and an exercise program was taught to both
groups, with all the patients instructed to perform
these exercises at home.

In the patient education, how to protect the jaw
joints was explained in detail to the patients. In-
formation was given about avoiding chewing hard
foods, not chewing on one side, and paying atten-
tion to head posture during the day and when lying
down at night. All the patients were also informed
about sleep hygiene within the scope of patient ed-
ucation.

The home exercise program included diaphragmat-
ic breathing exercises, mouth opening, and closing
while the tongue is in contact with the superior-an-
terior palate, chin-tuck exercises, mouth opening,
and mandibular lateral shift resistance exercises,
chewing, and pectoral and neck muscle stretching
exercises (8). The patients were instructed to per-
form the exercises as 3 sets of 10 repetitions per
day. The patients were followed up in respect of the
home exercise program and splint use with weekly
telephone calls.

MT Group

In addition to the patient education and home ex-
ercises, the MT group received a manual therapy
program applied as 2 sessions of 45 mins each
week for 4 weeks (total 8 sessions) by a physio-
therapist (SDO). Each patient received the thera-
py at the same time on the same days each week.
Soft tissue and joint mobilizations were applied to
the TMJ and surrounding structures and to cervical
segments, trigger point treatment was applied to
trigger points, and myofascial loosening was per-
formed (14). Under caudal traction of the medio-
lateral and anterior gliding mobilizations, post-iso-
metric relaxation (PIR), suboccipital loosening, and
fascia mandibularis myofascial release were ap-
plied (4-8). Patients were instructed to perform the
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Table 1. Demographic Data of Patients

MT Group ST Group
(n=15) (n=14) z P
X £SD X +SD
Age (years) 29+9.57 27.79+7.60 -0.197 0.844
Education level (year) 13.33+2.55 11.86+3.06 -1.370 0.171
N (%) N (%)
No education 0 (0%) 0 (0%)
Primary school 1 (6.6%) 4 (28.5%)
High school 5 (33.3%) 4 (28.5%)
Further Education 0 (0%) 0 (0%)
University 8 (53.3%) 6 (40%)
Married 6 (40%) 8 (57.14%)
Marital status Single 9 (609%) 6 (42.85%)
Divorced 0 (0%) 0 (0%)
Present 9 (609%) 11 (78.57%)
GIS problems
Absent 6 (40%) 3 (21.42%)
Present 9 (60%) 7 (50%)
Allergy
Absent 6 (40%) 7 (50%)
Systemic Problems (DM' Present 1 (6660/0) 1 (71 40/0)
HT) Absent 14(93.33%) 13 (92.85%)

p*<0.05; X: Mean, SD: Standard deviation, p: Mann-Whitney U test, GIS: Gastrointestinal System, DM: Diabetus Mellitus, HT: Hypertension, MT: Manual Therapy,
ST: Splint Therapy

exercises learned in the home exercise program in  RESULTS

3 sets of 10 repetitions every day. The demographic and clinical characteristics of

the patients in the MT and ST groups are shown in
Table 1. The evaluation was made of 29 patients
with a mean age of 28.41+8.58 years (range, 18-
47 years).

Splint Group

The patients in the ST group were given a static
occlusal splint, and adjustments were made as nec-
essary (15,16). All the patients in this group were

- -:

instructed to use the splint when sleeping for a pe-
riod of one month. Follow-up of the application was
checked in weekly telephone calls.

Statistical Analysis

Differences in general characteristics (age, height,
weight, education) between the two groups were
analyzed using Fisher’s exact test. The Mann-Whit-
ney U test was applied to analyze the differences
from baseline to post-treatment mean scores be-
tween the two groups. Within the groups, the base-
line mean values were compared with the mean
values after the treatment using the Wilcoxon test.
All statistical analysis was performed using SPSS
ver. 21.0 software (SPSS Inc.,, Chicago, IL, USA).
Statistical significance was defined as a p-value
<0.05.
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Symptoms decreased in both groups after treat-
ment, with a greater improvement observed in
the MT group. Before treatment, the pain severity
values of both groups were similar (p>0.05). After
treatment, the VAS values of both the MT and the
ST group were determined to decrease significant-
ly (p<0.05), with a significant decrease in the MT
group than in the ST group (p<0.05) (Table 2).

In comparing the pre-and post-treatment TM]
ROM values, an increase was seen in all the mea-
surements in both groups (p<0.05). Before treat-
ment, the ROM measurements in both groups were
similar (p>0.05). After treatment, a difference was
seen between the groups, and the increase in the
MT group was determined to be more significant
(p<0.05). In the comparisons between the groups
of the pre-and post-treatment JFLS and PSQI val-
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Table 2. Comparison of the Pain Values pre and post Treatment and Between the Groups

VAS Pre-treatment

Post-treatment

a b
(0-10 cm) Groups X + SD X + SD P P
Jaw pain on MT 4.87 +1.60 1.40 +1.18 0.001*
waking in the 0.000*
morning ST 5.43 +1.60 379 +1.12 0.001*
Jaw pain when MT 5.07 +1.44 1.33 +0.90 0.001*
' 0.000*
eating ST 4.64 £1.01 3.50 +0.76 0.003*
Jaw pain after MT 4.71 +0.99 1.00 £1.07 0.001* 0.000°
eating ST 400 +1.11 3.50 +1.09 0.038* '
Jaw pain at MT 427 +1.71 0.80 +0.94 0.001*
1 0.000*
night ST 371 +1.82 307 +1.44 0.007*
Headache on MT 5.64 +1.22 1.60 +1.24 0.001*
waking in the 0.000*
morning ST 5.14 +1.29 464 +1.22 0.020*

p*<0.05, X: Mean, SD: Standard Deviation, MT: Manual Therapy, ST: Splint Therapy, p* Within-group differences; p® Inter-group differences

ues, there was seen to be a significant decrease in
the scores of both scales (p<0.05). After treatment,
the decrease in the scores of both scales was de-
termined to be significant in the MT group (p<0.05)
(Table 3).

At the end of the treatment period, the level of sat-
isfaction of the patients with the treatment applied

was evaluated with the patient satisfaction ques-
tionnaire. There was determined to be a significant
difference between the groups in respect of the
mean general satisfaction, interpersonal attitude,
healthcare services, and general satisfaction total
points (p<0.05), and the difference was due to the
higher scores of the MT group patients compared
to the ST group (Table 4).

Table 3. Comparison of the Range of Motion, Jaw Functionality and Sleep Quality Values pre and post-Treatment and

Between the Groups

Pre-treatment

Post-treatment

a b
Group X £ SD X + SD P P
TMJ ROM MT 3.47+0.33 4.85+0.39 0.001*
Maximal mouth opening 0.000*
(cm) ST 3.64+0.54 3.89+0.48 0.001*
MT 1.03+0.39 1.55+0.40 0.001*
Right lateralisation (cm) 0.006*
ST 1.11+0.33 1.01+0.31 0.002*
MT 0.96+0.35 1.40+0.40 0.007*
Left lateralisation (cm) 0.009*
ST 0.98+0.35 0.98+0.35 0.007*
MT 0.47+0.23 0.83+0.29 0.001*
Protrusion (cm) 0.023*
ST 0.49+0.27 0.59+0.27 0.020*
MT 49.47+20.60 20.00+14.20 0.001* 0.001*
JFLS ST 65.57+27.64 55.50+27.96 0.001* 0.001*
PSQl MT 7.93+2.25 5.20+1.57 0.001 0.001
ST 7.07+1.94 6.43+1.83 0.014* 0.040*

p*<0.05, X: Mean, SD: Standard Deviation, MT: Manual Therapy, ST: Splint Therapy, TMJ: Temporomandibular Joint, JFLS: Jaw Functional Limitation Scale, PSKI:
Pittsburgh Sleep Quality Index, p*: Within-group differences; p® Inter-group differences
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Table 4. Comparison Between the Groups of the Patient Satisfaction Questionnaire Results

PATIENT SATiSFACTION M(I:G]rg)”p S(T1 f{g;"’ , o
QUESTIONNAIRE (X£SD) (X+SD)

General satisfaction 4.63+0.23 3.61:0.49 -4.550 0.000*
Technical quality 4.50+0.50 4.30+0.52 -1.292 0.196
Interpersonal attitude 4.90+0.28 4.64+0.36 -2.288 0.022*
Communication 4.63+0.35 4.43+0.33 -1.578 0.115
Financial dimensions 4.35+0.72 4.32+0.72 -0.138 0.890
Healthcare services 4.47+0.35 3.89+0.68 -2.550 0.011*
Accessibility and comfort 3.83+0.51 3.82+0.70 -0.404 0.686
General total 80.07+4.82 74.07+6.56 -2.536 0.011*

p*<0.05, X: Mean, SD: Standard Deviation, p: Mann Whitney U test, MT: Manual Therapy, ST: Splint Therapy

DISCUSSION

In this study of female patients diagnosed with
M-TMD accompanied by bruxism, the effect was
evaluated of the administration of a comprehen-
sive MT program including jaw joint and cervical
region joint and soft tissue mobilizations together
with patient education and a home exercise pro-
gram, on parameters such as pain, TMJ ROM, jaw
function, sleep quality, and patient satisfaction. The
improvements in both groups after treatment com-
pared to pre-treatment were found to be signifi-
cant. In the comparisons between the groups, the
difference was seen to be statistically significant
in favor of the MT group. The hypothesis of this
study was that manual therapy in myofascial TMD
accompanied by bruxism would be effective on pain
and sleep quality. When the pre-and post-treat-
ment values were compared, this hypothesis was
confirmed.

Although the prevalence of bruxism in the general
population varies, the frequency and severity of its
accompanying TMD are seen more in females than
males. There is a greater tendency for females to
seek treatment compared to males (17-19). In our
study, the highest incidence of bruxism is seen be-
tween the ages of 20-50 years, after which this
parafunctional habit gradually decreases (3). All
the patients who presented at the clinic and met
the study inclusion criteria were female. Patients
were selected in the age range of 18-50 years, and
the mean age of the 29 study subjects was 28.41
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years. In this context, the current study is in parallel
with the literature in respect of age and gender.

The most evident clinical symptom in TMD patients
is pain in the TM) region or the chewing muscles, or
both, followed by joint limitation when opening the
mouth (1). Moreover, cervical region structures are
often associated with TMD because of direct or in-
direct anatomical, biomechanical, and neurophysi-
ological links, and they affect each other (20-23).
Previous studies have agreed on the subject that
symptoms arising from cervical segments can be
directed to the stomatognathic region through the
trigeminocervical core pathway (20,21).

Occlusal splints are generally often preferred by
dentists for the treatment of patients with bruxism
and TMD (24-26). With increased parafunction-
al activity with oral splints, it is aimed to achieve
muscle relaxation, and break teeth clenching habits
while protecting the teeth and jaws, to normalize
periodontal ligament proprioception using a splint
to spread the forces applied to the individual teeth,
especially when clenching and grinding can lead to
damage, and reposition jaws and condyles within a
central relationship. However, in the results of cur-
rent literature, the debate continues between den-
tists on the subject of the efficacy of oral splints,
the effect mechanism, and whether or not they are
appropriate in the treatment of painful TMD. There
has not been shown to be any beneficial effect in
short-term or long-term follow-up (24,25).

Kraus et al. (23) examined the characteristics of



511 patients referred to physiotherapy for the de-
termination of diagnostic sub-clusters of TMD and
to assist in the clinical decision-making in the man-
agement of TMD. The study emphasized that oral
splinting is the primary conservative method pre-
sented by dentists for cases with pain originating
from the chewing muscles and the TMJ. The study
concluded that it would be more appropriate for
dentists to consult a physiotherapist when there
is no clear indication for oral splint therapy in pa-
tients with suspected cervical spine disorder and to
postpone the use of splinting until a response is ob-
tained from physical therapy (23). In our study, pa-
tients in the ST group showed resistance to regular
use of splints. Despite telephone calls every week
and emphasizing the need to use the splint regular-
ly, some patients did not wish to use the splint and
terminated the treatment.

In a recent systematic review, insufficient evidence
was found to confirm the use of occlusal splints in
the treatment of bruxism (16). That systematic ex-
amination showed that the data were insufficient
to confirm the efficacy of occlusal splints in the
treatment of bruxism compared with an untreated
group, the use of other intra-oral devices, TENS,
cognitive-behavioral treatment, or pharmacologi-
cal treatments.

There are very few studies in the literature that
have compared exercise therapy and splint therapy.
In a study by Michelotti et al., the short-term effects
were evaluated patient education versus occlusal
splint in the treatment of myofascial pain of the
TM), and it was reported that the use of the splint
together with patient education was more effec-
tive in reducing pain than the splint without educa-
tion (27). In another study, the effects of splinting
and conservative physiotherapy on pain and joint
ROM were examined in TMD cases, with a splint
used by the control group and muscle stretching
exercises applied twice a week for 6 weeks to the
study group. From the results of the study, it was
reported that conservative physiotherapy could
be a better initial treatment than splinting for re-
ducing pain and increasing joint ROM in myogenic
TMD cases (28).

Only one study could be found in the literature that
has compared splint therapy with MT. Espi-Lopez
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et al. separated 16 patients with TMD into two
groups, applying MT and ST to one group and ST
only to the other. At the end of 4 weeks, the clini-
cal improvement and decrease in pain were found
to be significantly greater in the study group with
combined therapies (9). This was similar to the cur-
rent study, but in this case, the MT and ST were
compared in isolation, and pain evaluated at 5 dif-
ferent times showed a decrease after treatment in
both groups. The decrease in the pain severity val-
ues was seen to be significant in the MT group than
in the ST group. When considering what would be
a clinically meaningful reduction in pain, Farrar et
al. (29) determined that a 30% decrease in pain
would make a clinically relevant difference in pa-
tients with chronic pain. At all the 5 time points in
the current study, a clinically significant difference
was determined in the VAS values of the MT group.

Dias et al. evaluated the degenerative changes in
the TMJ of patients with sleep bruxism, and to in-
vestigate the relationship between these and sleep
quality, and the PSQI was applied. There was re-
ported to be a significant drop in the sleep quality
of the patients (30). In the current study, the sleep
quality was evaluated with the PSQI, and consis-
tent with the literature, a large proportion of the
patients were seen to have sleep problems. A de-
crease in the PSQIl scores was determined after
treatment in both groups, and when the groups
were compared, the decrease was significantly
greater in the MT group.

After completion of the treatment in the current
study, patient satisfaction was measured with
the PSQ-18. The results demonstrated that the
mean general satisfaction, interpersonal attitude,
healthcare services, and general satisfaction total
points were significantly higher in the MT group.
The reason for this could have been that the phys-
iotherapist spent more time face-to-face with the
patients in the MT group, and because the nature
of manual treatment requires touching the patient,
the patient can comfortably express their prob-
lems throughout the session and feels valued by
the allocation of time, which increases the level of
satisfaction and is thought to have a psychologi-
cal effect on the reduction of pain. According to
the statements of the patients in the ST group, the
score was seen to be affected by factors such as
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the use of the splint was not practical, there was
a fear of swallowing it during the night, and the
healthcare personnel only spent a short time with
them.

There were some limitations to this study. The
planned number of patients could not be reached
in the splint group as some patients did not want to
use the splint for reasons such as fear of swallow-
ing it, jaw fatigue, and difficulty sleeping at night,
and therefore requested to leave the study before
completion of the treatment period. The lack of a
blind evaluator is another limitation. Other limita-
tions were that regular use of the splint was based
only on patient statements, only short-term results
were examined as both treatments were only ap-
plied for 4 weeks, and therefore the long-term ef-
fects could not be evaluated. There is a need for the
further blind, long-term studies, and comparisons.

CONCLUSION

In conclusion, both treatments applied in this study
to patients with M-TMD accompanied by bruxism
were seen to be effective. In the comparisons be-
tween the groups, manual therapy was determined
to be significantly motre effective than splint ther-
apy in decreasing the severity of pain, increasing
TMJ ROM and jaw functionality, and improving
sleep quality. The patient satisfaction values of
the MT group were also determined to be high-
er. Splints may help to prevent dental damage in
patients with M-TMD accompanied by bruxism.
Therefore, it can be considered that the applica-
tion of splints at the same time as manual therapy
and exercises could increase the treatment effica-
cy, and this combination can be recommended.
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INVESTIGATION OF THE REASONS FOR THE
EMPLOYEE TURNOVER OF PARKINSON'S PATIENTS

ORIGINAL ARTICLE

ABSTRACT

Purpose: It is known that early retirement has been increasing for patients with Parkinson's
disease. The data on the factors that cause early retirement in this patient population is limited. The
objective of this study is to analyze the effects of Parkinson's disease that cause early retirement.

Methods: Seventy-five patients with Parkinson’s disease (mean age: 59.10+9.20 years)
participated in this study. Data were collected through face-to-face interviews with patients within
the framework of 29 questions determined by the researchers by examining the literature and
similar studies.

Results: Participants have been analyzed into groups: Retirement types and reasons for
retirement. Patients that quit their jobs because of Parkinson's disease stated that bradykinesia in
motor symptoms, somnipathy, and depression in non-motor symptoms came first in their reasons
for retirement. It has been determined that 90% of participants that quit their jobs because of
Parkinson's disease were not supported by the institutions they worked for, 77.55% couldn't
receive physiotherapy treatment and 61.22% couldn't receive psychological therapy. In addition, it
has been determined that 55.1% of the participants would like to work if they find a suitable job.

Conclusion: For patients to stay in the workforce longer, patients with Parkinson's disease,
their caregivers, and employers should be informed about the health problems associated with
Parkinson's disease, their possible consequences, as well as strategies and treatment techniques
developed for motor and non-motor symptoms.

Keywords: Early-Retirement, Employee Turnover, Motor Symptoms, Non-Motor Symptoms,
Parkinson's Disease

PARKINSON HASTALARININ iS BIRAKMA
NEDENLERINiIN iNCELENMESI

ARASTIRMA MAKALESI

0z

Amag: Parkinson hastalarindaki erken emeklilik oraninin giderek arttigi bilinmektedir. Bu hasta
popiilasyonunda erken emeklilige neden olan faktorler arasinda kisith sayida veri vardir. Calismadaki
amacimiz Parkinson hastaliginin erken emeklilige neden olan etkilerini incelemektir.

Yontem: Calismaya 75 Parkinson hastasi (ortalama yas: 59,10+9,20 yil) dahil edildi. Literatiir ve
benzer calismalar incelenerek arastirmacilar tarafindan belirlenen 29 soru cercevesinde hastalar
ile yiiz ylize goriisiilerek veri toplandi.

Sonuclar: Katilimcilar emeklilik tiirlerine ve emekli olma nedenlerine gére iki farkli sekilde
gruplanarak incelendi. Parkinson hastali§i nedeniyle isten ayrilan hastalar tarafindan motor
semptomlar icinde bradikinezi, non-motor semptomlar icerisinde ise uyku bozuklugu ve depresyon
emeklilik nedeni olarak ilk sirada gosterildi. Parkinson hastaligi nedeniyle isten ayrilan katilimcilarin
%90’ inin  calistiklari  kurum  tarafindan desteklenmedigi; %77,55'inin  fizyoterapi tedavisi,
%61,22’sinin ise psikolojik tedavi almadigi belirlendi. Ayrica katiimcilarin %55,10’inin uygun bir is
bulmasi halinde calismak istedigi belirlendi.

Tartisma: Hastalarin is hayatini daha uzun siire devam ettirebilmeleri icin Parkinson hastalarinin,
bakim verenlerinin ve isverenlerinin Parkinson hastaligi ile ilgili saglik sorunlari, bunlarin olasi
sonuglari, ayrica motor ve non-motor semptomlara yonelik gelistirilen stratejiler ve tedavi teknikleri
hakkinda bilgilendirilmeleri gerekmektedir.

Anahtar Kelimeler: Erken Emeklilik, isten Ayrilma, Motor Semptomlar, Non-Motor Semptomlar,
Parkinson Hastalig!.
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INTRODUCTION

Parkinson’s disease (PD) is a progressive neurode-
generative disease characterized pathologically by
the degeneration of dopaminergic neurons in the
substantia nigra and the development of Lewy
bodies in the remaining dopaminergic neurons (1).
Characterized by both motor and non-motor symp-
toms, patients with PD typically display rest trem-
or, rigidity, and bradykinesia as motor symptoms
(2). Among the motor problems such as breathing,
speech, swallowing, walking, and balance problems
occur over time (3). Non-motor symptoms of PD in-
clude neurobehavioral disorders, cognitive impair-
ment, and autonomic dysfunction.

Although PD is generally associated with an older
patient population, 5% of patients are diagnosed
before age 50 and 30% before age 65 (4). Based on
this information, we can say that many Parkinson’s
patients are diagnosed while they are still active in
the workplace. It still takes a long time for these in-
dividuals to obtain the right to retirement. Psycho-
logical (non-motor) symptoms such as depression,
anxiety, and sleep disorders observed in the early
stages of PD may reduce the working capacity of
the patients. In the later stages when progression
is observed, the motor effects in addition to the
existing symptoms can further increase the nega-
tivity in the work-life of the people. Cognitive prob-
lems and fatigue also gain importance in this pe-
riod (5). Although levodopa and dopamine agonists
used in the treatment of PD successfully reduce
symptoms, their effectiveness decreases over time,
and their effect on axial motor symptoms (such as
postural instability, dysarthria, palilalia, dysphagia,
flexor posture, freezing) and tremor is limited, and
unfortunately, it is also associated with undesirable
side effects such as motor fluctuations and dyski-
nesias. Although levodopa and dopamine agonists,
as a gold standard, used in the treatment of PD
successfully reduce symptoms, their effectiveness
decreases over time, and their effect on axial mo-
tor symptoms and tremors is limited. In addition,
levodopa has side effects such as dizziness, som-
nolence, headache, dyskinesia, dystonia, etc. Such
side effects of pharmacological treatment can also
cause a decrease in the working ability of patients,
as well as Parkinson’s symptoms (6).

Ertiirk Uzunoglu G., Oguz S., Polat M.G., Ertan S.

Only a few studies have been conducted on the
working ability of patients with PD. These few
studies have shown that unemployment and early
retirement rates in Parkinson's patients are gradu-
ally increasing (5, 7). In these individuals, turnover
occurs 0-25 years after PD is diagnosed (7, 8). It
was observed that the full-time working capacity
of the patients decreased by up to 80%, and they
quit work earlier than the general population (5).
Disability such as bradykinesia, rigidity, tremor,
sleep disturbances, cognitive impairment, and sen-
sory disturbances associated with PD is thought to
be a factor in the turnover of these employees (9).
However, the reasons for early retirement are not
fully known, and more information is needed about
the specific problems of PD for patients to contin-
ue their professional life and stay in the workforce
for longer. There are a few studies on this topic
that have not been conducted in Turkey. Turkey
has an industrial capacity shaped by its unique cul-
tural and economic characteristics. Therefore, we
thought that the reasons for the early retirement
of patients with PD in Turkey should be investigat-
ed. Our aim in this study is to examine the fac-
tors that cause the early retirement of individuals
with PD and to contribute to occupational health
and human resources data about this situation in
Turkey.

METHOD

This study was conducted in Istanbul University -
Cerrahpasa, Cerrahpasa Medical Faculty, Neurol-
ogy Department, Movement Disorders Unit, Par-
kinson’s Disease Clinic, between May and October
2018. Approval for the study was obtained from
Marmara University Institute of Health Sciences
Ethics Committee with protocol number 132, dat-
ed 07.05.2018, and the study was carried out fol-
lowing the Declaration of Helsinki. All participants
were made to sign a written informed consent
form before the study. The clinical trial number is
NCT03779880.

Participants

Seventy-five volunteer patients with PD participat-
ed in the study. Inclusion criteria in the study were
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to be diagnosed with PD according to the United
Kingdom Brain Bank criteria [10] to be in the 30-85
years old range, and to have ongoing PD treatment;
the exclusion criteria from the study were deter-
mined as dementia and the presence of severe
cognitive impairment.

The sample size was calculated using single group
proportional data (population was 150000, the
incidence was 5% [7], and the confidence interval
was 95%) and the minimum required sample size
is 73 participants. Therefore, 75 participants were
included in the study.

Outcome Measures

The demographic information of the participants
was recorded, the Hoehn & Yahr Staging Scale
(H&Y) was applied, and an interview was conduct-
ed with the participants. H&Y is used to measure
how Parkinson’s symptoms progress and the lev-
el of disability and classifies the disease into five
stages. Stage 1 refers to a patient with unilateral
involvement, and stage 5 refers to a wheelchair or
bed-bound patient [11]. In our study, the H&Y stage
of the participants was assessed by a neurologist.

The interviews with the patients were conducted
face to face by a physiotherapist. The 29 questions
asked to the patients during the interview were de-
termined by the researchers in advance by examin-
ing similar studies in the literature (Appendix).

Twenty-three of the questions are retrospective
and are about the conditions of the patients during
their retirement or when they leave the workforce.
It includes questions about why the participants
were retired, how and to what extent they felt the
effects of the disease in the work environment,
and how they perceived employer support. The last
question of the questionnaire requires that the ef-
fect of PD on retirement or leaving the workforce
is scored between 0-10 points by the patient. 10
points given indicate that PD has the highest effect
on leaving the workforce and retirement. 6 pro-
spective questions assess the participants’ current
desire to work, their working status, and what type
of job they continue to work.

Statistical Analysis
Statistical Package for Social Sciences (SPSS), ver-

sion 25 (Chicago, IL, USA) was used for statistical
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analysis. After evaluating the normal distribution of
the obtained data, Mann Whitney U test was used
to compare differences between groups, and the
Pearson correlation coefficient was used for cor-
relation analysis. Cohen correlation classification
was used for correlation severity. A p-value less
than 0.05 is set as statistically significant.

RESULTS

Seventy-five patients with PD (mean age:
59.10+9.20 years) were evaluated. Bradykinesia in
23 patients, tremor in 45 patients, and both tremor
and bradykinesia in 7 patients have been observed
as initial symptoms. The average retirement age of
participants is 49.75+6.30 years; the average age
of starting working life is 19.46+4.58 years. De-
mographic information of participants with PD is
shown in Table 1.

Table 1. Demographic Information of the Participants
(n=75)

Data n (%)
Gender

Female 9 (12%)
Male 66 (88%)
Education

Uneducated (n, %) 1 (1.33%)
Primary School (n, %) 25 (33.33%)
Secondary School (n, %) 13 (17.33%)
High School 19 (25.33%)
University 17 (22.67%)
Duration of Disease (in years)

0-5 26 (34.67%)
6-10 22 (29.33%)
10+ 27 (36%)
H & Y Stage

1 28 (37.33%)
2 20 (26.67%)
3 21 (28%)
4 6 (8%)

Retirement Type
Disability pension
Standard (old age) pension

H & Y: Hoehn & Yahr

23 (30.66%)
52 (69.37%)

The reasons for leaving the work the patients were
asked by giving 3 options: “reasons due to illness”,
“reasons related to the workplace but not relat-
ed to the health problem” and “different personal
reasons apart from disease”. Participants were al-
lowed to select more than one option. According to
the answers given, the participants have grouped



into two; a total of 49 patients (65.33%) (Group 1)
whose reasons are due to disease and a total of 26
patients (34.67%) (Group 2) whose diseases did not
affect their retirement. 15 patients in Group 1 re-
ported both disease-related and institutional rea-
sons as reasons for retirement (Table 2).

Identification of Groups

H&Y stage of the participants in Group 1 was
2.5020.89; the average age was 57.34+9.38 years;
the duration to quit work was 6.02+4.52 years after
diagnosis. The rate of quitting work was calculated
in the first 5 years as 57.17%; between 5-10 years
as 28.57%; after 10 years as 14.28%. H&Y stage
of the participants in Group 2 was 1.40+0.57; the
average age was 60.08+5.95 years. Since 26 of our
participants did not consider PD as a reason for
quitting work, the analysis of the results was con-
tinued with Group 1, consisting of 49 patients.

Table 2. Grouping of Patients Based on Their Retirement
Type

Group 1 (n=49) Group 2 (n=26)

Those who normally retired
(of old age) and do not
want to continue working
of their own accord (n=21)
Those who continue to
work of their own accord
after retirement (n=5)

Those who retired on
disability due to PD
diagnosis (n=23)

Those who wanted to work
after retirement but had to
quit due to PD (n=26)

PD: Parkinson’s disease

Evaluation of Motor and Non-Motor Symp-
toms (n=49)

When examining which of the motor and non-mo-
tor symptoms of PD is/are mentioned in retirement
tests, bradykinesia among the motor symptoms
with a rate of 34.75%; sleep disorder and pessi-
mistic mood among non-motor symptoms with
a rate of 20.65% take the first place that causes
retirement the most (Figure 1 a-b). In addition, in
the correlation analysis conducted to evaluate the
relationship between disease progression and du-
ration of work, a moderate negative correlation (p=
0.010, r= -0.377) was reached between the H&Y
stage and the duration of work after PD.
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Sleep disorders :’ 20,65
Loss of motivation :l 15,21

Poor memory :l 14,14

Loss of interest :l 11,95

Idiopathic pain [ ] 11,95

Encopresis :l 437

Bradykinesia 34,74

|

Tremor 30.50

]

Rigidity

1

2543

Walking / Balance
Disorders

9,32

0 10 20 30 40

Hallucination :| 1,08

a b

0 5 10 15 20 25

Figure 1: a: Motor symptoms that are among the causes of
retirement (%) b: Non-motor symptoms that are among the
causes of retirement (%)

Opinions of the participants about the effect
of the workplace of employment on early re-
tirement (n=49)

All the participants in Group 1 were working in the
private sector. 73.46% only because of the symp-
toms of PD; 26.54% of them stated that they had to
quit working life due to the institution they worked
for in addition to PD symptoms. While 13 (26.53%)
of the participants in Group 1 stated that the in-
stitution they work for supported them to continue
their working life after the diagnosis, 32 (65.31%)
stated that they could not find any support. Only 4
(8.16%) of 49 patients reported that they received
a sufficient level of support from the institution
they were working at.

The status of individuals receiving physiother-
apy and rehabilitation and psychological sup-
port (n=49)

All the participants in Group 1 reported both mo-
tor and non-motor symptoms as the reason for
leaving/retiring from the workforce. Despite this, it
was determined that 77.55% (n=38) of the partici-
pants did not receive physiotherapy treatment and
61.22% (n=30) did not receive any psychological
treatment in the period just before quitting the job.
The longest regular treatment period was deter-
mined as only 1 year in patients who stated that
they received physiotherapy treatment.

Expectations of individuals for the continua-
tion of working life (n = 49)

When asked if participants in group 1 would like to
work again in the future, 55.1% stated that they
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would like to work if there is a suitable job, and
55.1% stated that they would like to work if there
is a suitable job. When questioned about the suit-
able job description the most common responses
are “work that is desk jobs, less tiring/less stressful
and has shorter working hours”. After these par-
ticipants were grouped by their educational back-
grounds and when their will to work was compared,
it was observed that the will to work of the partic-
ipants with 8+ years of education was statistically
significantly higher (p=0.010).

DISCUSSION

It is known that PD has a negative effect on work-
ing capacity, and patients with PD leave the work-
force at an earlier age than normal employees (6).
The objective of our study is to determine the fac-
tors that cause the patients with PD to retire early,
detect specific problems of patients with PD re-
garding their working life, and generate data spe-
cifically for Turkey.

According to the results of our study, we deter-
mined that approximately 65% of the participants
had difficulty in continuing their working life after
being diagnosed with PD, and 30% retired with
a disability report. These rates were considered
higher when compared with the results of studies
conducted in various countries. While it was detect-
ed that an early retirement rate of 20-27% in the
conducted studies (12,13), the higher early retire-
ment rate in our study might have various reasons.
Differences in the number of participants in the
studies, the age and educational background of the
participants, the H&Y stages of the patients, the
differences in the occupations and working condi-
tions between countries, the employers’ perspec-
tive on diseases, and the policies of the health-re-
lated units may also affect these results.

Martikainen et al. stated that according to the data
received from 529 patients who knew the exact
date of their retirement says that retirement rate
is the highest in the first three years of PD (5), on
the other hand, for Murphy et al., it is the highest in
the fifth year (14). In our study, we determined that,
in line with the literature, the participants quit their
jobs on average in the sixth year after the diagno-
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sis of PD. While the rate of quitting the job was
approximately 57.17% in the first five years after
diagnosis, 14.28% of the participants continued
to work for ten years or more. At the same time,
as the H&Y stages of the participants increased,
it was expected that the duration of work after
diagnosis would decrease and there would be a
higher degree of correlation between the two data
while a negative moderate correlation was found
according to our results. These results show that
the differences between individuals also play a role
in retirement. Martikainen et al. interpreted this in
a way that while some patients prefer to contin-
ue working despite their symptoms, some patients
prefer to quit their job notwithstanding their low
stage of H&Y (5). The fact that only motor symp-
toms are considered in H&Y staging may also be
one of the reasons for the negative correlation.
Because the non-motor symptoms of PD starting
many years ago may cause the person to be af-
fected more emotionally over the years, even if the
H&Y stage is in the early stage. The tolerance lev-
el of patients may have decreased against situa-
tions such as stress management, workload, and
hierarchy in work life. Although motor symptoms
were mentioned more frequently by study partici-
pants as a reason for early retirement, considering
the variety of non-motor symptoms, they probably
have a higher impact on early retirement.

It is known that both motor and non-motor symp-
toms have a negative effect on the ability to work.
According to our results, bradykinesia is the most
common motor symptom that causes retirement.
Since various problems such as hypometria, hy-
pophonia, aprosodia, micrography, hypomimia, and
shortened stride length are sub-headings of bra-
dykinesia, these complaints were classified as bra-
dykinesia in our study. Because of these sub-head-
ings, bradykinesia may be shown more prominent
as a reason for early retirement by the participants
compared to other cardinal symptoms (15), as it
will lead to a more comprehensive disability in daily
life activities and working life. Among the non-mo-
tor symptoms, insomnia and depressive mood were
the most common causes of early retirement cited
by our participants. Depression can increase peo-
ple’s sense of pain and make it difficult for them
to cope with chronic illnesses (16). In addition, the



loss of motivation and decrease in energy level
caused by depression can affect working life and
decrease working capacity. Cognitive impairment,
which is one of the consequences of depression,
can also impact patients’ perception levels, busi-
ness management processes, and adaptations.
Sleep problems, which are common in patients with
PD, are likely to cause difficulties in adapting to the
job because of not being able to maintain regular
sleep during the night, fatigue, and sleepiness at
work caused by insomnia. Therefore, working pa-
tients may experience a decrease in their working
efficiency during the day. There are many studies
in the literature reporting a relationship between
sleep disorder and depression (14,16,17). This may
help explain why our participants cited both de-
pression and sleep disturbance at the same rates
as the cause of early retirement. At the same time,
as the deterioration of one of the symptoms will
affect the other, the negative effects in working life
may also be parallel to each other.

According to the results of our study, it was ob-
served that employers and institutions also play
an important role in early retirement besides PD
symptoms. Only 10% (n=4) of the participants who
retired early due to PD reported that they received
sufficient support from their institution. Studies
have shown that workplace regulations have a pos-
itive effect on the working processes of patients
with PD (5). It has been reported that it would be
beneficial for working patients to be freer in de-
termining the regulation to be made in the type of
work and working hours (8). Similarly, our partic-
ipants defined fewer working hours or part-time
work, and positions that require less responsibility
as opportunities to work for them. Though there is
no specific research on the problems encountered
by patients with PD in Turkey, studies point out that
people with disability generally face their employ-
ers’ negative attitudes. Reasons such as unsuitabil-
ity of workplace physical conditions, transportation
difficulties, slowing down work, inefficient work,
capriciousness, and being aggressive are among
the reasons that prevent disabled employment by
employers (18).

The severity of PD should be evaluated not only
according to motor problems but also complete
well-being by considering the psychological and
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social conditions of the patients. Therefore, it is of
great importance that patients receive both phys-
iotherapy and rehabilitation treatment and psy-
chological treatment during PD. Considering the
results of our study, although each of the 49 par-
ticipants who left their jobs due to PD stated the
presence of both motor and non-motor symptoms
at the time they decided to quit, 77.55% did not re-
ceive physiotherapy treatment and 61.22% did not
receive psychological treatment. After their work
will to work was questioned, it is seen that 55.1%
of them want to work if they find a suitable job. In
the light of this data, we think that if the partici-
pants are regularly supported with physiotherapy
and psychological treatment after they are diag-
nosed with PD, their work capacity and productivity
may increase, and they may be working actively in
the current situation. It might be suggested that
if treatment methods such as physiotherapy, and
psychotherapy, which have a high level of evidence,
are applied intensively and programmatically from
the early stage of the disease, symptoms of the
patients will be controlled, so early retirement will
be prevented.

Both motor and non-motor symptoms may cause
early retirement in patients with PD. While early re-
tirement is associated with high costs at the social
level, it is also associated with a loss of income at
a young age at the individual level. Loss of income
often requires additional costs, such as treatment
costs and daily living expenses, which must be
borne by the patient’s family or relatives. This situ-
ation may cause psychological stress in patients by
causing patients to feel more responsible toward
their families.

The inability of patients to continue their work-life
may cause a loss of income, as well as cause them
to be disconnected from social life and to be alone
with the disease for a longer period. Financial in-
adequacy brings with it a decrease in the patient’s
sense of self and self-worth. Since PD is also di-
rectly related to non-motor symptoms such as de-
pression and stress, such feelings can negatively
affect the quality of life of patients, and lead to
severe mental problems and even suicide. For this
reason, it is important for patients to stay as long
as they can in working life in terms of both their
financial and mental well-being.
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Our study has some limitations: (1) Findings were
not collected prospectively but through the recall
of patients. This situation may cause changes in
data such as date, age, and term of employment
due to remembering wrong. (2) Since there is no
objective measurement method that can evaluate
the effect of PD on working life, the data were col-
lected through an interview done by the research-
ers (3) the number of participants was limited, and
the data were collected from a single center.

Some adjustments may be required in the work-
place so that patients with PD can stay working
for a longer period. We believe that patients could
work in workplaces with a part-time or shift system
more comfortably. In addition, the patients we in-
terviewed reported that night shifts were challeng-
ing frequently, therefore, working hours should in-
clude daylight hours. In patients with PD, work that
takes a lot of effort and concentration can lead to
injuries, exhaustion, and stress. It is important for
the patients’ health that the work was chosen to be
desk jobs that do not entail a lot of responsibility.
Furthermore, longer, and adequate rest intervals
and more rights to paid vacation might benefit pro-
vide an advantage for these patients.

As a result, to enable patients to stay in the work-
force for a longer period, patients with PD, their
caregivers, and employers (1) need to be informed
about the health problems associated with PD and
their possible consequences, and (2) the strate-
gies and techniques developed to counter motor
and non-motor symptoms. This field needs to be
studied further in detail to identify occupational
challenges, necessary regulations, and support for
patients with PD.
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Appendix: Interview Guide

When were you first diagnosed with Parkinson’s disease?

What was your first symptom of Parkinson’s disease, and where did this symptom first appear in your body?
When did you start your working life?

When did you retire?

Select the type of retirement: a. Standard pension b. Disability pension

Whom did you live with when you retired?

Did you have any dependents when you retired? If yes, what was your degree of affinity?

Why did you retire?

Which of the following is/are among the reasons for your retirement?

a. Disease-related causes

b. Reasons based on the institution | work for

c.  No reason, of my own accord

10. Did you decide to leave after learning about the disease when there was no problem in keeping your job?

CONOUTAWN =

a. Yes b. No

11.  Had you lost your commitment to your job before you were diagnosed with the disease?
a. Yes b. No

12. Which of the following motor symptoms were among the reasons for your retirement? (You can tick more than one
option.)

a. Hand tremor
b. Difficulty starting or transitioning between movements, slowing of movements
c. The resistance felt during movement or the stiffness felt in the muscles
d. Freezing during gait, loss of balance
13. Which of the following non-motor symptoms were among the reasons for your retirement? (You can tick more than
one option.)
Loss of interest in events around you
Difficulty falling asleep and staying asleep at night
Feeling sad, moody
Forgetfulness
Loss of motivation
Unexplained pain
Seeing or hearing things that you know are not or have been told that they are not
h. Incontinence or difficulty defecating
14. Did the institution you work for the support you to continue your job after you were diagnosed with Parkinson’s

®rooN oW

disease?
a. Yes b. No (If “no”, go to question 16.)
15. Do you think the support provided by the institution you work for was sufficient?
a. Yes b. No
16. Are you still working? (If “no”, go to question 20.)
a. Yes b. No

17. What job are you doing now?

18. Specify the type of your work (desk job, in the field, etc.)

19. Is your current job different from your previous job? Please explain.

20. Would you like to continue working with your current health condition?
a. Yes b. No

21. What kind of job would you like to work in if given the opportunity?

22. Did you have any other illnesses when you retired? (If “no”, go to question 24.)
a. Yes b. No

23. Which are illnesses?

24. Did you receive physical therapy for Parkinson’s treatment when you retired? (If “no”, go to question 27).
a. Yes b. No

25. How long / how many sessions of physical therapy did you receive?

26. Do you continue your exercises?

a. Yes b. No
27. Did you receive psychiatric therapy for Parkinson’s treatment when you retired?
a. Yes b. No

28. If you were to describe your psychological state in a few sentences when you retired, which sentences would you use?
29. What do you think Parkinson’s part is in your retirement? (O: none at all, 10: All due to Parkinson’s)
o 1 2 3 4 5 6 7 8 9 10
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KRONIK BOYUN AGRISI OLAN BiREYLERDE AGRI,
FONKSIYONEL DURUM VE BOYUN FARKINDALIGI
ARASINDAKI iLiSKi

ARASTIRMA MAKALESI

0z

Amag: Agri siddeti ve fonksiyonel durum birbiriyle iliskilidir fakat bu iligkinin dogrudan olmadigi 6ne
stirtilmektedir. Bu calismanin amaci, kronik boyun agril bireylerde agri, fonksiyonel durum ve boyun
farkindahgr arasindaki iliskiyi ve fonksiyonel durum ile agri siddeti iliskisine boyun farkindaliginin
katkisini aragtirmaktir.

Yontem: Kronik boyun agrisi olan 766 birey [S09 (%66,4) kadin, 257 (%33,6) erkek] calismaya
dahil edildi. Boyun agrisi siddeti, fonksiyonel durum ve boyun farkindaligi sirasi ile Gorsel Analog
Skala (GAS), Bournemouth Boyun Agri Anketi (BBAA) ve Fremantle Boyun Farkindalik Anketi (FBFA)
ile degerlendirildi.

Sonuclar: Kronik boyun agrili bireylerin yas ortalamasi 39,47+13,93 yildi. Cok degiskenli regresyon
analizine gore, fonksiyonel duruma esas etkisi olan degiskenler GAS skoru (20-39 yas grubu:
3=0,918, p<0,001, 40-60 yas grubu: 3=0,909, p<0,001) ve FBFA skoru (20-39 yas grubu: =0,008,
p=0,035, 40-60 yas grubu: 8=0,124, p<0,001) idi. ik asama hiyerarsik analizde GAS skorunun
aciklayicilik orani 20-39 yas grubunda %91, 40-60 yas grubunda %89,7 idi. ikinci adimda FBFA
skorunun eklenmesi bu orana 20-39 yas grubunda %0,6, 40-60 yas grubunda %1,5 katki sagladi.
Tartisma: Calismamiz sonucunda kronik boyun agrisi olan bireylerde fonksiyonel duruma esas etki
eden faktérlerin agri siddeti ve boyun farkindaligi oldugu tespit edildi.

Anahtar Kelimeler: Agri Siddeti, Dogrusal Regresyon, Farkindalik, Fonksiyonel Durum, Kronik
Boyun Agrisi

THE RELATION BETWEEN PAIN, FUNCTIONAL
STATUS, AND NECK AWARENESS IN INDIVIDUALS
WITH CHRONIC NECK PAIN

ORIGINAL ARTICLE

ABSTRACT

Purpose: Pain intensity and functional status are interrelated, but it is suggested that this
relationship is not direct. The aim of this study was to investigate the relationship between pain,
functional status, and neck awareness in individuals with chronic neck pain, and the contribution of
neck awareness to the relationship between functional status and pain intensity.

Methods: Seven hundred and sixty-six individuals (509 (%66.4) females; 257 (%33.6) males)
with chronic neck pain were included in the study. Neck pain intensity, functional status, and
neck awareness were evaluated with the Visual Analog Scale (VAS), Bournemouth Neck Pain
Questionnaire (BNPQ), and Fremantle Neck Awareness Questionnaire (FNAQ), respectively.

Results: The mean age of individuals with chronic neck pain was 39.47 + 13.93 years. According to
multivariate regression analysis, the variables that had the main effect on functional status were
VAS score (20-39 age group: $3=0.918, p<0.001, 40-60 age group: 8=0.909, p<0.001) and FNAQ
score (20-39 age group: 3=0.008, p=0.035, 40-60 age group: 3=0.124, p<0.001). In the first stage
of the hierarchical analysis, the explanatory rate of the VAS score was 91% in the 20-39 age group
and 89.7% in the 40-60 age group. Adding the FNAQ score in the second step contributed to this
ratio by 0.6% in the 20-39 age group and 1.5% in the 40-60 age group.

Discussion: As a result of our study, it was determined that the main factors affecting the
functional status of individuals with chronic neck pain were pain intensity and neck awareness.

Keywords: Awareness, Chronic Neck Pain, Functional Status, Linear Regression, Pain Intensity
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Genel popilasyonda sik goriilen boyun agrisi, ye-
tiskinlerde yaklasik olarak %?20,3’liik bir prevalansa
sahiptir (1). Boyun agrisinin yasa gore standartlas-
tinlmis kiiresel prevalansi ise 100,000°de 3551,1°dir
(2). Avrupa popilasyonunda boyun agrisi yasayan
bireylerin yaklasik %15-19’'unda problemlerin tam
olarak ¢éziilmemesi nedeniyle sorunlarin kronikles-
tigi gorilmustir (3). Boyun agrisi en yaygin goriilen
dort kronik agr icerisinde (Bas agrisi, sirt, boyun
agrisi ve orofasiyal agri) hastalarin saglik hizmeti-
ne basvurmasinin birincil nedenidir (4).

Gecmiste kronik boyun agrili bireylerin sinir-kas
ve kas-iskelet sistemi oOzellikleri (6rnegin proprio-
sepsiyon, kuvvet, esneklik ve durus) incelenmis ve
boyun agrisinin propriyosepsiyonu etkileyebilecegi
bildirilmistir (5). Ayrica propriyosepsiyon egitimi ile
boyun agrisinin tekrarinin énlenebilecegi ve kro-
niklesme riskinin de azaltilabilecegi savunulmus-
tur (6). Bir yandan kronik non-spesifik boyun agrili
hastalarda servikal propriosepsiyon egitiminin agri
siddetini azaltabilecegi bildirilirken, diger yandan
agrisi olmayan bireylerle kiyaslandiginda kronik bo-
yun agrili bireylerde kas endurans ve dayanikliligi-
nin azalmasina ragmen boyun propriosepsiyonunun
degismedigi gorulmistir (7,8). Kronik boyun agril
bireylerde agr siddeti, fonksiyonel durum ve boyun
farkindahgi iliskisinin netlestirilmesine ihtiyac var-
dir.

Boyun agrisi ile ilgili calismalarda agri ve fonksiyo-
nel durum arasindaki iliskinin orta diizeyde oldugu
saptanmistir (10,11). Fejel ve dig., agr siddeti ve
agri durasyonu ile fonksiyonel durum arasindaki
iliskiyi incelerken, Hwang ve Mun, boyun ve omuz
agrisi siddeti ile fonksiyonel durum arasindaki ilis-
kiyi vurgulamislardir. Bilgimiz dahilinde literatiirde
boyun agrisi, fonksiyonel durum ve farkindalik ara-
sindaki iliskinin incelendigi calismaya rastlanma-
mistir. Agri ve fonksiyonel durumun &znel 6lciiler
olmasi ve bu nedenle de fizyolojik, psikososyal ve
cevresel faktorlerden etkilenebilecegi diistince-
si, agr ile fonksiyonel durum arasindaki iliskinin
dogrudan olmadigi hipotezinin dogmasina neden
olmustur (11). Klinik midahaleleri optimize etmek
ve gelecekte yapilacak olan epidemiyolojik arastir-
malari gelistirmek icin agri ve fonksiyonel durum
arasindaki iliskiye etki eden faktérlerin netlestiril-
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mesine ihtiyac vardir. Bu calismadaki hipotezimiz
dogrudan olmadigl éne suriilen bu iliskiye boyun
farkindaliginin katkida bulunabilecegidir.

Bu calismanin amaci, kronik boyun agrili bireylerde
agri, fonksiyonel durum ve boyun farkindaligi ara-
sindaki iliskiyi ve fonksiyonel durum ile agr siddeti
iliskisine boyun farkindahginin katkisini arastir-
makti.

YONTEM

Kesitsel olarak planlanan bu calismaya Agus-
tos 2020-Haziran 2021 tarihleri arasinda Denizli
Devlet Hastanesi Fizik Tedavi ve Rehabilitasyon
Poliklinigine basvurup fizik tedavi ve rehabilitas-
yon uzman hekimi tarafindan Kronik Boyun Agrisi
tanisi koyulan katilimailar dahil edildi. Caligmanin
yuritilebilmesi icin Pamukkale Universitesi Giri-
simsel olmayan Klinik Arastirmalar Etik Kurulu'ndan
07.07.2020 tarih ve 13 sayil karar numarasi ile etik
onay alindi. Calisma Helsinki Bildirgesinde tanimla-
nan ilkelere uygun sekilde yuritildi. Calismaya da-
hil edilmeden 6nce katihmcilara ¢calismanin amaci,
calismaya katilmanin goniillilik esasina dayandigi,
istedikleri zaman calismadan ayrilabilecekleri, ver-
dikleri bilgilerin arastirma disinda baska bir yerde
kullaniimayacag gibi konular hakkinda agiklamalar
yapildi. Calisma oncesi katilimlar konusunda tim
katimcilarin aydinlatiimis yazili onamlari alind.

Calismamiza 20-60 yas arali§inda, travma veya
cerrahi operasyon 0Oykiisii olmayan, osteoartrit ve
romatoid artrit gibi romatizmal hastaligi olmayan,
boyun kirigi veya dislokasyon 6ykiisii olmayan, skol-
yoz gibi kas iskelet sistemi deformitesi olmayan ve
norolojik herhangi bir defisiti olmayan katilimcilar
dahil edildi. Uc aydan kisa siireli boyun agrisi 6y-
kisii olan ve dahil edilme kriterlerimize uymayan
katihmailar calisma digi birakildi. Dahil edilme kri-
terlerimize uyan ve calismaya katilmayi kabul eden
katihmcilar evrenimizi olusturdu. Calismamizda De-
nizli Devlet Hastanesi Fizik Tedavi ve Rehabilitas-
yon Poliklinigine basvuran kronik boyun agrili tim
hastalara ulasilmasi hedeflendi.

Katilimcilarin demografik bilgileri demografik bil-
gi formuna kaydedildi. Boyun agrisi siddeti Gorsel
Analog Skala (GAS) ile, fonksiyonel durum Bourne-
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mouth Boyun Agrisi Anketi (BBAA) ile boyun far-
kindaligi ise Fremantle Boyun Farkindalik Anketi
(FBFA) ile degerlendirildi.

Sosyo-Demografik Bilgi Formu: Arastirmaya dahil
edilen katilimcilarin yas, cinsiyet, boy uzunlugu, vi-
cut agirhg ile egzersiz aliskanliklari (...kez/hafta)
sorgulandi. Katiimcilarin Beden Kitle indeksi (BKI)
kg/m2 formdili ile hesaplandi. Son 3 ay icerisinde
haftada en az 3 kez yarim saat boyunca orta sid-
detli egzersiz yapan katihmcilar (Hizl yirimek, du-
stik tempolu kosular, dans etmek, ip atlamak, yiiz-
mek, masa tenisi oynamak, yavas tempoda bisiklet
stirmek vb.) egzersiz aliskanhigi var olarak kabul
edildi (12).

Agr siddeti ve agri durasyonu: Katihmcilardan 10
santimetrelik (cm) yatay bir ¢izgi lzerinde hisset-
tikleri agri siddetini isaretlemeleri istendi. O (sifir)
agri olmadigini, 10 ise dayanilmayacak agriyi ifa-
de ettigi aciklandi. Cizgi lizerinde isaretlenen nokta
cetvel ile dlciilerek GAS degeri cm cinsinden kayde-
dildi (13). Agri durasyonu ise ‘agrili ay sayisi’ sorgu-
lanarak kaydedildi.

Fonksiyonel Durum: BBAA ile degerlendirildi. Top-
lamda 7 sorudan olusan anket 2002 yilinda ingil-
tere'de biyopsikososyal model esas alinarak gelis-
tirilmistir. Anket agr ve engellilik ile ilgili sorulara
ek olarak psikososyal konularla ilgili sorulari icerir

Tablo 1. Demografik ve Klinik Veriler

(14). Her soru O ve 10 arasinda puan almaktadir. En
yiiksek skor 70 olmakla birlikte yiiksek skor &ziir se-
viyesinin yiiksek oldugunu gostermektedir. Anketin
icerigi agr siddeti, agrinin guinliik yasam aktivitele-
ri ve sosyal yasam uzerine etkisi, kaygi-depresyon
seviyesi, kinezyofobi ve agr ile bas edebilme gibi
boyun agrili bireyler icin mutlaka sorgulanmasi ge-
reken degiskenlerden olusmaktadir. Anketin Tiirkce
versiyon calismasi Telci ve dig. tarafindan yapiimis-
tir (15).

Boyun Farkindaligi: FBFA ile degerlendirildi. Bu an-
ket bel agrh hastalar icin 2016 yihinda Wand ve
arkadaslar tarafindan Avusturalya'da gelistirilmis-
tir (16). Anketin Tirkce adaptasyon calismasi ya-
pilirken anket Prof. Dr. Benedith Wand tarafindan
boyun bdlgesi icin uyarlanmistir. FBFA bireye 6zgii
degismis algilamayi degerlendiren likert tipi (O =
Asla/Hi¢ béyle hissetmiyorum, 1= Nadiren bdyle
hissediyorum, 2 = Bazen, ya da bazi zamanlar bdyle
hissediyorum, 3 = Siklikla béyle hissediyorum, 4 =
Her zaman ya da ¢ogu zaman bdyle hissediyorum)
bir ankettir. Anket bireylere boynunu viicuduna gére
nasil algiladigi, viicut pozisyonunu nasil algiladigi
gibi 9 soru sorar. Toplam skor 0-36 arasinda de-
gisir. Yiksek skor kotl prognoza isarettir. Anketin
Turkce versiyon, gecerlik ve glivenirligi Onan ve ar-
kadaslar tarafindan yapilmistir (17).

Degiskenler Oort + SS Min-Max
Yas (yil) 39,47 + 13,93 20-60
BKI (kg/m?) 25,61 + 4,81 16,26-50,78
Agri Siddeti (cm) 5,75 + 2,08 0-10
Agr1 Durasyonu (ay) 29,58 + 15,64 4-124
BBAA 32,75 + 8,75 12-57
FBFA 11,16 £ 6,27 0-31
n (%)

Yas 20-39 363 (4,70)

40-60 403 (52,60)
Cinsiyet Kadin 509 (66,40)

Erkek 257 (33,60)
Medeni Durum Evli 504 (65,80)

Bekar 262 (34,20)
Egzersiz Aliskanhgi Var 113 (14,80)

Yok 653 (85,20)

Ort: Ortalama; SS: Standart Sapma; BBAA: Bournemouth Boyun Agrisi Anketi; FBFA: Fremantle Boyun Farkindalik Anketi; n: Sayi; %: Yiizde
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Tablo 2. Degiskenlerin Yasa Gére incelenmesi
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20-39 yas

40-60 yas

Degiskenler ort : S ort : SS P
Agri Siddeti (GAS) 535+2,10 6,11+£1,99 <0,001*
Agr1 durasyonu (ay) 27,70+£15,26 31,27+15,79 <0,001*
BKI 23,23+3,79 27,77+4,62 <0,001*
BBAA 30,95+8,77 34,38+8,42 <0,001*
FBFA 10,38+6,33 11,87+6,13 0.001*
n (%) n (%)
Egzersiz aliskanhgi
Var 315 (86,80) 338 (83,90) 0,387+
Yok 48 (13,20) 65 (16,10)

Ort: Ortalama; SS: Standart Sapma; GAS; Gorsel Analog Skala; BBAA: Bournemouth Boyun Agrisi Anketi; FBFA: Fremantle Boyun Farkindalik Anketi; n: Sayi; %:

Yiizde; *:Mann Whitney U Testi; **: Pearson ki-kare testi; p<0,05

istatistiksel Analiz

Orneklem genisligi, referans olarak incelenen calis-
mada elde edilen korelasyon katsayilari incelenerek
(11) G*Power paket programi ile (G*Power 3.1.9.7
for Windows, 2020) (18) hesaplandi. Calismada
elde edilen korelasyon katsayilarinin en kiictig
olan r=0,12 degerine gore yapilan gii¢ analizi so-
nucunda calismaya en az 540 kisi dahil edildigin-
de %95 giiven diizeyinde %80 glice ulasilabilece-
gi hesaplanmistir. Calismamiz kesitsel bir calisma
oldugundan Agustos 2020-Haziran 2021 tarihleri
arasinda Denizli Devlet Hastanesi Fizik Tedavi ve
Rehabilitasyon Poliklinigine basvurup fizik tedavi
ve rehabilitasyon uzman hekimi tarafindan Kronik
Boyun Agrisi tanisi koyulan katilimcilar dahil edildi.
Calismamiz 766 kisi ile tamamland.

Veriler SPSS 25.0 (IBM SPSS Statistics 25 software
(Armonk, NY: IBM Corp.) paket programiyla analiz
edildi. Surekli degiskenler ortalama + standart sap-
ma ve kategorik degiskenler sayi ve yiizde olarak
ifade edildi. Verilerin normal dagihima uygunlugu
Kolmogorov Smirnov testi ile incelendi.

Agri siddeti, agri durasyonu, BKI, FBFA, BBAA skor

ortalamalarinin yas gruplarina gére incelenmesin-
de Mann Whitney U testi ve egzersiz aliskanhiginin
incelenmesinde Pearson ki-kare testi kullanildi. Agri
siddeti, agr1 durasyonu ve boyun farkindahgi arasin-
daki iliskinin incelenmesinde Spearman korelasyon
analizi kullanildi. Korelasyon katsayisi <0,2 ise ¢ok
zayif; 0,2-0,4 arasinda ise zayif; 0,4-0,6 arasinda
ise orta; 0,6-0,8 arasinda ise yiksek; >0,8 ise cok
yiksek diizeyde iliski oldugu kabul edildi (19). Ba-
gimli degisken (BBAA skoru) tizerinde etkisi oldugu
disunulen bagimsiz degiskenlerin (yas, BKI, egzer-
siz aliskanhgi, agri siddeti, agri durasyonu, FBFA)
incelenmesinde dogrusal regresyon analizi kullanil-
di. BBAA skoru ile agri siddeti arasindaki iliskiye
FBFA skorunun katkisini arastirmak icin hiyerarsik
regresyon analizi yapildi. Katki degerleri R2 ile yo-
rumlandi. Tim analizlerde p<0,05 istatistiksel ola-
rak anlamli kabul edildi.

SONUGLAR

Cahisma kapsaminda Denizli Devlet Hastanesi fizik
tedavi poliklinigine basvuran kronik boyun agrisi
tanisi alan 1073 birey tarandi. Bu katilimcilardan

Tablo 3. Farkli Yas Gruplarinda Agri, Fonksiyonel Durum ve Boyun Farkindaligi Arasindaki iliski

.. 20-39 yas 40-60 yas
Degiskenler
BBAA FBFA BBAA FBFA
Agri Siddeti (cm) r 0,953 0,366 0,941 0,290
p* <0,001 <0,001 <0,001 <0,001
Agr1 Durasyonu (ay) r 0,522 0,929 0,527 0,893
p* <0,001 <0,001 <0,001 <0,001

BBAA: Bournemouth Boyun Agrisi Anketi; FBFA: Fremantle Boyun Farkindalik Anketi; *: Spearman Korelasyon Analizi; p<0,05
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Tablo 4. 20-39, 40-60 Yas Grubu Katihmcilarin Regresyon Analizi Sonuclari

20-39 Yas 40-60 Yas
Bavgjmh %95 %95
degisken: std. . GA. 0 Dizeltimis  Std. . %95 G.A. %95 G.A. Diizeltilmis
BBAA Beta P Alt .S|.n|r R? (%) Beta Alt Simir ~ Ust Sinir R? (%)
Sinir
Yas 0174 3356 0001 0102 0389 238 0066 1,323 0187  -0042 0216 02
BKI 0165 3187 0002 0147 0619 25 0088 1,773 0077  -0017 0,339 05
Egzersiz 0228 -0523 0601 -3384 1,962 02 0007 0,139 0,89 -2,087 2,404 02
Tek ahiskanhgi
degiskenli  po\ Siddeti 0954 60358 <0001 3846 4,105 91 0947 5904 <0001 3874 4147 89.7
Agn 0461 9867 <0001 0212 0317 21 0444 9924 <0001 019 0284 19,5
durasyonu
FBFA 0419 8765 <0001 045 0711 17,3 0394 8595 <0001 0418 0,666 153
Yas 0002 -0126 09  -0049 0043
BKI 0022 1339 0181 -0024 0126
Gok Agrisiddeti 0918 53907 0 3688 3,968 96 0909 56928 <0001 3712 3977
degiskenli N !
Agn 0009 0242 0809 -0038 0049 0006 0214 0831  -0027 0034 91,1
durasyonu
FBFA 008 2114 0035 0008 0214 0124 4345 <0001 0093 0247
:;‘;en::'?'k Agrisiddeti 0954 60,358 <0001 3,846 4,105 91 0947 59,04  <0,001 3874 4141 89,7
Hiyerarsik AEnisiddeti 0922 8257 <0001 3709 3976 06 0909 58667 <0001 3719 3977 o)
Asama 2 pppp 0089 9871 <0001 0079 0,168 0129 833 <0001 0136 0219 '

BBAA: Bournemouth Boyun Agrisi Anketi; FBFA: Fremantle Boyun Farkindalik Anketi; Std beta: Standartlastiriimis beta degeri; G.A.: Gliven Araligi; p<0,05

dahil edilme kriterlerimize uymayan 157, katilmak
istemeyen 150 birey calisma disi birakildi. Calisma-
ya yaslar 20-60 arasinda degisen ve yas ortala-
masi 39,47 + 13,93 olan 766 kronik boyun agrili
birey dahil edildi. Katiimcilarin demografik verileri
ve klinik ézellikleri Tablo 1'de gdsterildi.

Kazeminasab ve dig. (2) boyun agrisi nokta pre-
valansinin erkeklerde 45-49, kadinlarda 50-54
yas araliginda daha yiiksek oldugunu gostermistir.
Yasin yiksek risk faktorii oldugu yas araligindaki
bireyler ile riskin daha az oldugu yas araligindaki
bireyleri kiyaslamak icin yas araligr 20-39 yas ve
40-60 yas olarak kategorize edildi. Yas kategorize
edilerek degiskenler incelendiginde, 40-60 yas gru-
bu katihmcilarin agr siddeti (p<0,001), agr duras-
yonu (p<0,001), BKI (p<0,001), BBAA (p<0,001) ve
FBFA skorlari (p=0,001) 20-39 yas grubu katilimci-
lardan yiiksek iken katimcilarin egzersiz aliskanlik-
lari benzerdi (p=0,387) (Tablo 2).

20-39 yas grubu kronik agrili bireylerde GAS skoru,
BBAA skoru ile pozitif yonde cok yiksek diizeyde
iliski (r=0,953, p<0,001) gosterirken, FBFA skoru ile
pozitif yonde zayif diizeyde (r=0,366, p<0,001), ilis-
kili oldugu saptandi. Agri durasyonu ile BBAA sko-
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ru pozitif yénde orta diizeyde (r=0,522, p<0,001)
iliski gosterirken, FBFA skorunun pozitif yonde cok
yiksek diizeyde (r=0,929, p<0,001) iliskili oldugu
saptandi. 40-60 yas grubu kronik agrili bireylerde
GAS skoru, BBAA skoru ile pozitif yonde cok yiik-
sek dizeyde iliski (r=0,941, p<0,001) gdsterirken,
FBFA skoru ile pozitif yonde zayif diizeyde (r=0,290,
p<0,001) iliskili oldugu saptandi. Agri durasyonu ile
BBAA skoru pozitif yonde orta diizeyde (r=0,527,
p<0,001) iliski gosterirken, FBFA skorunun pozitif
yonde cok yiiksek diizeyde (r=0,893, p<0,001) iliskili
oldugu saptand. (Tablo 3).

Tek degiskenli dogrusal regresyon analizleri sonu-
cunda 20-39 yas grubu katilimcilarda yas (R=0,174,
p=0,001), BKI (3=0,165, p=0,002), agri durasyonu
(R=0,461, p<0,001), FBFA (R=0,419, p<0,001) ve
agr siddeti (R=0,954, p<0,001) skorlarinin fonk-
siyonel durum (lzerinde istatistiksel olarak anlamli
etkiye sahip oldugu, egzersiz aliskanhginin fonksi-
yonel durumu etkilemedigi gérildi (p=0,601). 40-
60 yas grubu katiimcilarda agn siddeti (8=0,947,
p<0,001), agr durasyonunun (R=0,444, p<0,001)
ve FBFA skorunun (R=0,394, p<0,001) fonksiyonel
durum (zerinde istatistiksel olarak anlaml etkiye
sahip oldugu, yas (p= 0,187), BKI (p=0,077) ve eg-



zersiz aliskanliginin (p=0,89) fonksiyonel durumu
etkilemedigi gorildu (Tablo 4). Tek degiskenli mo-
dellerde anlamli ¢ikan degiskenlerle kurulan cok de-
giskenli model sonucunda ise, 20-39 yas grubu ka-
tiimcilarda fonksiyonel durum iizerinde esas etkisi
olan degiskenlerin agri siddeti (R=0,918, p<0,001)
ve FBFA skoru (0,008, p=0,035) oldugu tespit edildi.
40-60 yas grubu katilimcilarda fonksiyonel durum
uzerinde esas etkisi olan degiskenlerin agri sid-
deti (3=0,909, p<0,001) ve FBFA skoru (3=0,124,
p<0,001) oldugu tespit edildi (Tablo 4).

Hiyerarsik regresyon analizine goére, 20-39 yas gru-
bu katilimcilarda ilk asamada agr siddetinin (R2=
91) fonksiyonel durumu %91 oraninda agiklayabil-
digi, ikinci asamada modele FBFA skoru eklendi-
ginde aciklayicilik oraninin sadece %0,6 oraninda
arttigi tespit edildi. 40-60 yas grubu katimcilarda
ilk asamada agr siddetinin (R2= 89,7) fonksiyonel
durumu %89,7 oraninda aciklayabildigi, ikinci asa-
mada modele FBFA skoru eklendiginde aciklayicilik
oraninin sadece %1,5 oraninda arttig! tespit edildi
(Tablo 4). Bu sebeple fonksiyonel durum tizerinde
en yiksek etkiye sahip olan degiskenin agr siddeti
oldugu belirlendi.

TARTISMA

Bu calismanin amaci, kronik boyun agrili bireyler-
de agri, fonksiyonel durum ve boyun farkindalgi
arasindaki iliskiyi ve fonksiyonel durum ile agri sid-
deti iliskisine boyun farkindaliginin katkisini aras-
tirmakti. Calismamiz sonucunda agri siddeti, agri
durasyonu, fonksiyonel durum ve boyun farkinda-
hginin iliskili oldugu tespit edildi. Cok degiskenli
regresyon analizi sonucunda, fonksiyonel duruma
esas etkisi olan degiskenlerin agr siddeti ve boyun
farkindaligi oldugu gérildi.

Bu calismaya kronik boyun agrisi olan ve uretken
cagda olan tim katilimcilarin dahil edilmesi plan-
landi bu nedenle yas araligimiz oldukca genisti. Is-
tatistiksel analiz yapilirken tim degiskenler farkli
yas kategorizasyonlarinda incelendi. Regresyon
analizi sonucunda ise 20-39 yas grubunda agri sid-
deti ve boyun farkindahgina ek olarak BKI ve yasin
da fonksiyonel durumu etkiledigi gozlenirken, 40-60
yas grubunda yas ve BKl'dan bagimsiz olarak agri
siddeti ve boyun farkindaliginin fonksiyonel durum

Simsek S., Yagci N., Oymak Soysal A., Kas Ozdemir A., Bergin Korkmaz M.

lizerinde etkili oldugu gériildi. Bu bulgu bize fonksi-
yonel duruma asil etki eden degiskenlerin agr sid-
deti ve boyun farkindaligi oldugunu gdsterdi. Agri
durasyonu, yas ve BKI'nin etkisini yitirmesi fonksi-
yonel durumu etkileyen faktorlerin biyomedikal me-
kanizmalardan cok norofizyolojik mekanizmalar ile
aciklanabilecegini gostermistir.

Boyun agrisi, glnlik yasam aktivitelerini kisitla-
manin yani sira, yetiskinler arasinda azalmis fonk-
siyonel durum ve is kaybinin énde gelen nedenidir
(20). Boyun agrisi ile fonksiyonel durum arasindaki
iliskinin incelendigi bir calismada boyun agrisinin
yaygin oldugu ve fakat biyiik bir 6zre neden ol-
madigi bildirilmistir (11). Literatiirde boyun agrisi
ile fonksiyonel durum arasindaki orta diizeyde ve
yiksek diizeyde iliski oldugunu gosteren calismala-
ra rastlanmistir (11,21). Calismamizda agri sidde-
ti ile fonksiyonel durum arasinda ¢ok yiiksek iliski
tespit ettik. Fejel ve Hartvigsen (11) katiimcilarin
ortalama agr siddetinin sayisal derecelendirme
olcegine gore dusik, 6zir diizeyinin boyun 6ziir in-
deksine goére hafif diizeyde oldugunu bildirmis ve
bu nedenle iliskinin orta diizeyde olabilecegini 6ne
surmistlr. Mevcut cahsmada katiimcilarimizin
agri siddeti ortalamasi GAS’a gére orta siddette
idi. Fonksiyonel durum BBAA ile degerlendirildi. Bu
anketin kesme puaninin olmamasi nedeni ile fonk-
siyonel durum seviyesinin belirlenmesi séz konusu
olmadi ve benzer bir ¢ikarimda bulunamadik. Fakat
agri siddeti ve 6zur diizeyinin subjektif dlctimler ol-
dugu ve fizyolojik, psikolojik ve cevresel faktorlerin
de bu degiskenlere etkisi dustinildigiinde calisma-
lar arasinda farkli sonuclar elde edilmesi olasidir.
Bu konuda daha genis popiilasyonda boyun agri-
sinin tim yonleriyle degerlendirildigi cok merkezli
calismalara ihtiyag vardir.

Anatomik yapilarda meydana gelen dejenerasyo-
nun uzun bir siire¢ oldugu dusiinildiginde ilk agr
deneyiminden bu yana gecirilen zamanin sorgulan-
masinin agri durasyonunu yansitabilecegini diisin-
diik ve ilk boyun agrisi yasandigi zamandan itibaren
agri ile gecirilen ay sayisini sorgulayarak agri du-
rasyonunu kaydettik. Calismamizda fonksiyonel du-
rum ve agri durasyonu arasinda pozitif yonde orta
diizeyde iliski gozledik. Bu bulgu bize kisilerin agri
ile gecirdikleri stire arttikca fonksiyonel durumun
kotilestigini gostermektedir. Fejel ve Hartvigsen
agri durasyonunu son bir yil icerisindeki agrili giin
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sayisini sorgulayarak kaydetmisler ve zayif iligki
tespit etmislerdir. Sorgulama parametrelerindeki
farklilik nedeniyle calismalarda farkli iliski katsayi-
lari elde edilmis olabilir.

Dis hekimlerinde boyun agrisi siddeti ve fonksiyonel
durumun BKi ve egzersiz aliskanligi ile iliskili oldugu
belirtilmistir (22). ilgili calismada egzersiz aliskan-
hg var/yok seklinde degerlendirilmis ve katiimci-
larin egzersiz aliskanhgl konusundaki ifadesi esas
alinarak degerlendirme yapilmistir. Calismamizin
bulgularina gore, yas ve BKI fonksiyonel durum ile
iliskili iken egzersiz aliskanhg iligkili degildir. Biz
calismamizda egzersiz aligkanligini var kabul et-
mek icin son 3 ay icerisinde haftada en az 3 kez
yarim saatlik egzersiz yapma kosulunu esas aldik
ve katihmcilarimizin cogunun (%85,2) egzersiz alis-
kanliginin olmadigini gérdiik. Fonksiyonel durum ile
anlamli iliski bulunmamasinin nedeni bu olabilir.

Calismamizda boyun agrisi ile azalmis boyun far-
kindaligi arasinda pozitif yonde zayif dizeyde bir
iliski oldugunu gordiik. Moreira ve dig., (23), boyun
agrisi olan katilimcilarin boyun ve omuzlarini viicut
diagraminda daha az simetrik cizdiklerini ayni za-
manda asemptomatik kontrol grubuna kiyasla daha
kisa veya daha byik cizdiklerini rapor etmistir. Ay-
rica postiral farkindalik icin uygulanan zihin-beden
programi sonucu postiiral farkindalk arttikca agri
siddeti azalmistir (24,25). Literatiirde boyun farkin-
dahgi ile agri siddet arasindaki iliskiyi inceleyen ca-
lismaya rastlanmadigi icin iligkinin kuvveti ve yoni
literatir 1s1ginda tartisilamamistir.

Cahsmamizda boyun farkindalginin fonksiyonel du-
rum ile agr siddeti arasindaki iliskiye %0,9 oranin-
da katkida bulundugunu saptadik. Bu da bize agri
siddeti ve fonksiyonel durum arasindaki iliskide bo-
yun farkindaliginin roliiniin olmadigini géstermek-
tedir. Bilgimiz dahilinde literatiirde boyun farkinda-
hginin agri ve fonksiyonel durum arasindaki iliskiye
katkisini inceleyen bir calismaya rastlanmamistir.
Bu anlamda calismamiz literatiirde tektir. Agri ile
fonksiyonel durum arasindaki dogrudan olmayan
iliskiye katkida bulunabilecek diger faktorleri ince-
leyecek ileri calismalara ihtiyac vardir.

Bu calismanin bazi limitasyonlari vardir. Bu limitas-
yonlardan biri katiimcilarin egzersiz aliskanliginin
sorgulandig gecerli giivenilir bir sorgulama araci
kullanilmamasidir. Ayrica agri durasyonunun yani
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sira agri frekansi, tekrar gibi agriya 6zgii paramet-
relerin de sorgulanmasi agrinin cok yonli degerlen-
dirilmesini saglayacaktir. Calismamizin guclii yon,
glic analizinde elde edilen sayinin da tizerinde olgu
sayisina ulasmasi ve agri ile fonksiyonel durum ara-
sindaki iliskinin cok boyutlu olarak incelenmesidir.

Sonug olarak kronik boyun agrili bireylerde, agr
siddeti ve boyun farkindaliginin fonksiyonel durumu
etkiledigini gordik. Kronik boyun agrisi ile fonksiyo-
nel durum arasindaki iliskide asil etkenin agri sidde-
ti oldugunu ve boyun farkindaliginin rolii olmadigini
saptadik. Kronik boyun agrisi olan bireylerde boyun
farkindalik egzersizlerinin agri siddeti ve 6ziir diize-
yine etkisinin arastirildigi calismalarin planlanmasi
ve sonuclarinin incelenmesini 6neriyoruz. Kronik bo-
yun agrili bireylerde fonksiyonel durumun artiriima-
si icin yapilabilecek klinik uygulamalar belirleme-
de, agri ve fonksiyonel durum arasinda dogrudan
olmadigi 6ne siirilen iliskiye katkida bulunabilecek
diger faktorlerin aciga cikarilmasi 6nemlidir.

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

Cikar Catismasi: Bu calismada yazarlar arasinda
¢ikar catismasi bulunmamaktadir.

Etik Onay: Bu calismanin etik onayi, Pamukkale
Universitesi Girisimsel olmayan Klinik Arastirmalar
Etik Kurulu'ndan 07.07.2020 tarihinde 13 karar nu-
marasi ile etik onay alinmistir.

Aydinlatilmus Onam: Tum katihmcilardan calisma
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INVESTIGATING THE EFFECTS OF SPORTS ON THE
QUALITY OF LIFE IN PERSONS WITH PHYSICAL
DISABILITIES

ORIGINAL ARTICLE

ABSTRACT

Purpose: Sport is an important tool in improving the quality of life of individuals with disabilities.
The study aim to examine the life quality of individuals with physical disabilities with different
functionality levels in relation to sports.

Methods: A total of 36 individuals with physical disabilities participated in the study. The
participants included individuals without any regular exercise (non-sportive, NS), those who played
Boccia (B), and persons who played Wheelchair basketball (WCB) who could not provide independent
ambulation. The Rivermead Mobility Index (RMI), Functional Independency Measurement (FIM),
Trunk Impairment Scale (TIS), and World Health Organization Quality of Life Instrument for
People with Intellectual and Physical Disabilities (WHOQOL-DIS) were used for evaluating motor
impairment of the trunk, functionality levels, mobility, and quality of life (QoL), respectively.

Results: Group B had lower RMI scores compared to group NS (p<0.05). FIM-motor and FIM-total
scores were the lowest in group B (p<0.05), whereas FIM-cognitive scores were similar across
all groups (p>0.05). However, TIS-total scores were the lowest in the B group (p<0.05) and TIS-
coordination scores were higher in the WCB group (p<0.05). There was no difference between
the groups in TIS static and dynamic evaluations (p>0.05). There was no difference between the
groups in terms of the WHOQOL subscales and the disability module subdimensions (p>0.05).
Qol-total score was similar for group B and NS (p>0.05), but higher in the WCB group (p<0.05).

Conclusions: It is thought that the low functional B players' having similar quality of life with
the other participants is due to the psychological and social effects of B rather than its physical
effects.

Keywords: Health-Related Quality of Life, Persons with Disabilities, Sports, Sports For Persons
With Disabilities, Wheelchair Sports.

FiZIKSEL ENGELLI BIREYLERDE SPORUN YASAM
KALITESI UZERINE ETKiSININ ARASTIRILMASI

ARASTIRMA MAKALESI

0z

Amag: Spor, engelli bireylerin yasam kalitesini artirmada 6nemli bir aractir. Calismanin amaci
degisik fonksiyonellik diizeyindeki fiziksel engelli bireylerin yasam kalitelerinin sporla iliskili olarak
incelenmesidir.

Yontem: Calismaya toplam 36 fiziksel engelli birey katildi. Katilimcilar diizenli olarak spor
yapmayan (SY), Boccia (B) ve Tekerlekli sandalye basketbolu (TSB) oynayan bagimsiz ambulasyonu
saglayamayan bireylerden olustu. Bireyler Rivermead Mobilite indeksi (RMI), Fonksiyonel Bagimsizlik
Olcegi (FBO), Govde Etkilenim Olcegi (GEO), Diinya Saglik Orgiitii Zihinsel ve Fiziksel Engelliler icin
Yasam Kalitesi Ol¢egi (WHOQOL-DIS) kullanilarak sirasiyla gévde motor bozukluklar, fonksiyonellik
diizeyleri, mobiliteleri ve yasam kaliteleri degerlendirildi.

Sonuclar: B grubunun RMI puanlarinin SY’e gore daha diistik oldugu belirlendi (p<0,05). B grubu
FBO-Motor ve FBO-Toplam puanlari digerlerinden diisiik bulundu (p<0,05). FBO-Kognitif degerleri
gruplar arasinda benzerdi (p>0,05). GEO-Toplam puanlarinin B grubunda en diisiik (p>0,05), GEO-
Koordinasyon puanlarinin TSB grubunda en yiiksek oldugu belirlendi (p<0,05). Gruplarin GEO statik
ve dinamik degerlendirmeleri arasinda fark gériilmedi (p<0,05). Gruplar arasinda yasam kalitesi alt
olcekleri ve engelli modiilii alt boyutlari arasinda fark goriilmedi (p>0,05). B grubundaki bireylerin
yasam kalitesi toplam puanlarinin SY grubuyla benzer (p>0,05), TSB grubuna gére diisiik oldugu
gorildi (p<0,05).

Tartisma: Disik fonksiyonellik diizeyindeki B oyuncularinin diger katilimcilarla benzer yasam
kalitelerine sahip olmalarinin B'nin fiziksel etkilerinden ziyade psikolojik ve soysal etkilerinden
kaynaklandig diisiiniilmektedir.

Anahtar Kelimeler: Saglikla ilgili Yasam Kalitesi, Engelliler, Spor, Engelli Sporlari, Tekerlekli
Sandalye Sporlari
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INTRODUCTION

According to International Classification of Func-
tioning, disability, and health (ICF), disability is the
umbrella term for disorders or impairments that
limit an individual’s activity and participation. Both
personal and environmental factors play a role in
how disabilities affect an individual’s life. Disability
is affected by personal and environmental factors
and adverse environmental conditions may aggra-
vate the level or perception of disability for an in-
dividual. Convenient environmental factors, on the
other hand, can reduce the extent of frustration
despite the physical limitation (1). In this context,
sports are considered a positive tool in improving
physical, psychological, social aspects of participa-
tion and quality of life for people with disabilities

2).

Participation in sports or any physical activity sup-
ports the development of self-perception and al-
lows individuals to recognize and fulfill their roles.
At the same time, it develops the individual’s per-
spective of her/himself such as self-esteem, phys-
ical self (appearance, strength, flexibility), and
awareness (3). When done in a group, sports en-
ables individuals to come together with peers and
socialize (4). Therefore, sports play an important
role in preventing problems such as social isolation,
lack of interaction, and self-confidence perception
in individuals with disabilities (2).

It is known that the general health of many people
with physical disabilities is poor, their social partic-
ipation is limited, and their quality of life is low (5).
Sports, with its entertainment, treatment and com-
petitive features, helps individuals focus on their
abilities rather than their disabilities, and improves
social relations and psychological health (6). Our
study aims to examine this situation, which is valid
for all physical disability groups, by comparing it
with the sports groups that individuals are sepa-
rated according to their physical adequacy levels.
While Wheelchair basketball (WCB) is a sport per-
formed by physically disabled individuals who can
use their upper extremities, Boccia (B) is a sport
and game that even individuals without limb and
trunk control can do. These two sports require very
different physical competencies. Therefore, in our
study, we aimed to measure the effect of sports on
the quality of life in the groups in which the physi-
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cal disabilities are classified.

The aim of this study is to examine the quality of
life (QoL) of physically disabled people with dif-
ferent levels of functionality in relation to sports.
Physical independence levels and quality of life of
the physically disabled individuals who play B and
Wheelchair WCB and those who do not exercise
regularly (non-sportive, NS) were compared in this
study.

METHODS

The study is an original study completed between
January 2020 and April 2021. The ethical approval
of the study was obtained from Erciyes Universi-
ty Non-Interventional Research Ethics Committee
(decision numbered 2020/71). Written approval was
also obtained from the sport provincial directorate
of the center where the study was conducted and
from all participants. The research was conducted
in accordance with the 2008 Helsinki Declaration
of Human Rights.

Participants

The B and WCB participants were collected from
Kayseri Youth Services and Sports Activities, ‘Boc-
cia’ and ‘Wheelchair Basketball’ Clubs. The NS
participants were contacted through Kayseri Or-
thopedically Handicapped Association. All of the
participants were individuals who could mobilize
with a wheelchair and did not have independent
ambulation. According to the results of the pow-
er analysis, we aimed to reach 26 people in each
group. The study started with a total of 40 partici-
pants; however, 36 individuals completed the study.
On the other hand, 3 participants refused to join
the Trunk Impairment Scale (TIS) assessment as it
entailed close physical contact. The study groups
were as follows: Non-sportive Group (NS, n=19),
Boccia Group (B, n=9), and Wheelchair basketball
Group (WCB, n=8). The Sportive group (S, n=17)
consisting of B and WCB.

In our country, the limited opportunities, facilities
and motivations of disabled people to do sports
are the main obstacles in reaching individuals who
can do sports. During the research process, it be-
came more difficult to reach the sensitive groups
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with the restrictions of the Covid 19 crisis. Because
of reasons such as the participants’ unwillingness
to meet face-to-face and not being able to reach
new participants, the number of group participants
were not been able to equate but the number par-
ticipants in sportive group and the number of par-
ticipants in non-sportive group are kept in the com-
parable order.

The NS group consisted of 3 persons with bilateral
lower limb amputation, 5 with spinal cord injuries,
1 with muscular dystrophy, 6 with cerebral palsy,
2 with poliomyelitis, and 2 with spina bifida. The
Boccia group consisted of 3 persons with muscular
dystrophy, 1 with spinal cord injury, 2 with cerebral
palsy, 2 with poliomyelitis, and 1 with spina bifida.
The WCB group included 4 persons with spinal cord
injuries, 1 with cerebral palsy, and 3 with spina bi-
fida.

Inclusion criteria were being over 18 years of age,
having a physical disability, good level of cognition
and communication, playing the sport for a mini-
mum of 1 year for the B and WCB groups, and do-
ing no team/individual sports for at least five years
for the NS group.

Assessments

Anthropometric measurements were done either by
the evaluator or the participants themselves when
a face-to-face evaluation session was not possible
(5 participants). The demographic information of
the individuals and their background in sports were
recorded.

Anthropometric ~ Measurements:  Participants’
weight (kg) and height (m) (measured in the supine
position) were used to calculate Body Mass Index
(BMI=kg/m?) (7).

Rivermead Mobility Index (RMI): This one-dimen-
sional assessment of mobility was originally de-
veloped for people with acquired brain injury or
stroke. Comprising of 14 self-reported items and
1 observational item (8), the RMI is a hierarchical
scale that involves a series of activities ranging
from rolling in bed to running. All items are coded
as either “Yes” (score 1), or “No” (score 0) and total
scores range from a minimum of O (=inability to
perform any of the activities) to a maximum of 15.
Higher scores indicate better mobility performance
(9,10).
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Functional Independency Measurement (FIM): It
evaluates the functional performance of individ-
uals with disabilities with all diagnoses within a
rehabilitation population (11). Comprising of 18
items in 2 subscales (namely: motor subscale (13
items) and cognition subscale (5 items), the FIM
assesses function in six areas including self-care,
continence, mobility, transfers, communication, and
social perception. Each item is graded on a scale of
1--7 based on level of independence. Total scores
range from 18 to 126, wherein higher scores in-
dicate higher level of independency in daily living
activities. Scores between18-36 are classified as
“maximal assistance required”, between 37-72 as
“moderate assistance required”, and between 73-
126 as “minimal supervision required”. The Turk-
ish version of FIM, for which validity and reliability
studies are already available, was used in the pres-
ent study (12).

Trunk Impairment Scale (TIS): It assesses static
and dynamic sitting balance and trunk coordina-
tion. Developed by Geert Verheyden (2003) to eval-
uate motor impairment of the trunk after stroke,
TIS can be used in many neurological diseases such
as Parkinson, multiple sclerosis, and cerebral palsy
(13-15). The validity and reliability of the Turkish
version has been demonstrated by Sag et al (3) The
first 3 items on the scale evaluate static sitting bal-
ance, the next 10 items assess dynamic sitting bal-
ance, and the last 4 items evaluate coordination.
Scores range from a minimum of O to a maximum
of 23. During all evaluations, the individuals were
seated on an examination table with their feet flat
on the floor, and hips and knees at 90° flexion. Each
scale item was repeated 3 times and the best per-
formance was recorded as the final score (17).

World Health Organization Quality of Life In-
strument for People with Intellectual and Phys-
ical Disabilities (WHOQOL-DIS): With a total of
39 questions, this scale consists of two parts: 1)
WHOQOL-BREF (26 questions): including Physical,
Psychological, Social relations, and Environmental
health subscales, and 2) WHOQOL-DIS disability
module (13 questions): including ‘discrimination
and support’, ‘autonomy/independence’, and ‘com-
munity participation” sub-dimensions. Although the
disability module consists of 13 questions, the first
question of this module is a screening question and



is not included in scoring. The questions are scored
on a scale of 1 to 5, and higher scores indicate
higher quality of life. We used the Turkish version
of the WHOQOL-DIS to assess QoL of our partici-
pants (18).

Statistical analysis

IBM SPSS Statistics 22.0 (SPSS Statistics for Win-
dows, version 22.0, IBM Corp. Armonk, NY/USA)
was used for statistical analyses. G*Power 3.1.9.2
program was used for power analysis.

Numerical variables conforming to the normal dis-
tribution were expressed as mean + standard de-
viation and ordinal variables in percentages (%).
Student t test was used for the comparison of two
groups for normally distributed data, while Mann
Whitney-U test was used for non-normally distrib-
uted groups. While making comparisons according
to the type of sport performed, the F test was used
for data showing normal distribution, while the
Kruskal Wallis-H test was used for data not show-
ing normal distribution. The results of multiple re-
gression analysis performed to examine the effect
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of the type of sport and the functional level of indi-
viduals on the quality of life.

According to the results of the G*Power analysis
to determining the sample size, for statistical pow-
er of 0.80, significance level of 0.05, and effect
size of 0.80 in the two-tailed t test for indepen-
dent groups, a total of 78 participants (26 people
per group) was required. Within the scope of the
independent samples t-test applied for the WHO-
QOL-DIS scores, the effect value was calculated
as approximately 0.362. According to the power
values, with a total of 36 observations in the study,
test power would be 62%. Using the TIS scores, it
was concluded that a test power of 70% could be
obtained with 33 observations.

RESULTS

Demographic data of the participants (n=36) was
as follows: Gender: 7 females and 29 males, mean
age: 31.57+£10.15 years, and BMI: 24.80+4.60 kg/
m2. The non-ambulatory ages of the groups NS,
B, WCB were 4.68+6.36, 4.56+6.15, 6.81+10.56,

Table 1. Participants’ Age and BMI in Relation with The Type of Sports

State of Sportiveness and Type of Sports

Variables Non-Sportive Boccia Wheelchair Basketball
X+Sd X+Sd X+Sd
Height (cm) 159.36+44.63 165.78+10.54 162.62+13.02
Weight (kg) 78.80+15.90 61.88+13.24 60.00+11.74
Age of non- 4.68+6.36 456+6.15 6.8110.56
ambulation (y)
Age of 5:;‘)" sports - 22.78:8.63 15.75£4.10
Period of doing - 422097 9.58+5.62
sports(y)
State of Sportiveness
Non-Sportive (n=19) Sportive (n=17)
X:Sd X=Sd P
BMI ( kg/m?) 27.42+4.21 22.49+3.68 0.001*
Age (y) 34.50+11.81 28.47+7.14 0790
Type of Sports
Non-Sportive Boccia Wheelchair Basketball
(n=19) (n=9) (n=8) p
X+Sd X+Sd X+Sd
2
BMI (kg/m*) 27.42+421° 22.36+3.61 22.65:4.01 0.006*
0.199
Age (y) 34.50+11.81 29.44+8.52 27.38+5.58

*p<0.05. X+Sd=meansstandart deviation, BMI: Body Mass Index, Student t test (for the comparison of two groups) , F:F-test (Analysis of variance). a. and b.
stands for indicating significant difference between the means defined by different letters in the same line (p < 0.05).
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Table 2. Comparison of Participants’ Trunk Impairment, Functional Independence, Mobility, and Quality of Life in Relation

with State of Sportiveness and The Type of Sports

Investigating the Effects of Sports on the Quality of Life in Persons with Physical Disabilities

State of Sportiveness Type of Sports

Variables Non-Sportive Sportive Non-Sportive Boccia Wheelchair

X:Sd X:Sd P X:Sd X:Sd Basketball X+Sd P
RMI 9.11+3.36 6.00+4.60 0.026** 9.11+3.362 3.44+3.43° 8.88+4.12% 0.005°
FIM-Motor Functions 76.84+15.98 65.53+24.86 0.285 76.84+15.982 52.11+26.05° 80.63+12.06* 0.033"
FIM-Cogpnitive Functions 34.11+7.76 34.35+2.67 0.639 34.10+7.76 33.78+3.67 35.00+0.00 0.620
FIM-Total Score 110.42+15.38 100.65+27.13 0471 110.42+15.38° 85.11+26.22? 118.13+15.41° 0.002
TIS- Static Sitting Balance 5.69+1.66 453+2.45 0.217 5.69+1.66 4.11+2.62 5.00+2.33 0.269
TIS- Dynamic Sitting Balance 6.44+2.80 5.76+3.91 0.576 6.44+2.80 3.89+4.11 7.88+2.47 0.074
TIS - Co-ordination 3.06+1.77 412+2.18 0.118 3.06+1.772 2.89+2.032 5.50+1.41° 0.008"
TIS -Total Score 15.37+4.34 14.29+7.34 0.608 15.36+4.33%® 11.00+7.582 18.00+5.26° 0.044"
WHOQOL - Physical health 66.16+16.30 67.44+18.07 0.731 66.17+16.30 62.70+22.24 72.77+10.96 0.581
WHOQOL- Psychological 68.64+16.75 73.53+19.98 0.232 68.64+16.75 75.00+£11.41 71.88+27.53 0.463
WHOQOL- Social relationships 75.66+11.48 77.45+19.49 0.415 75.66+11.48 75.93+24.45 79.17+13.36 0.866
WHOQOL-Environment 74.51+£15.21 68.75+14.41 0.253 74.51+15.21 67.01+17.34 70.70+11.07 0.463
WHOQOLDIS - Discrimination 42.11+£23.92 40.44+18.37 0.818 42.11+23.92 29.17+15.63 53.13+12.05 0.061
WHOQOLDIS -Autonomy 65.13+18.55 59.93+15.79 0.374 65.13+18.55 60.42+11.69 59.38+20.32 0.673
WHOQOLDIS - Community 71.49+11.64 69.85+24.76 0.731 71.49+11.64 61.11+29.02 79.69+15.18 0.119
WHOQOLDIS -Total Score 62.85+7.75 59.96+13.99 0.456 62.85+7.75%® 53.21+14.55 67.55+8.99° 0.016

*p<0.05. X+Sd=meanzstandart deviation, RMI: Rivermead Mobility Index, FIM: Functional Independency Measurement, TIS: Trunk Impairment Scale, WHOQOL-
DIS: The World Health Organization Quality of Life Instrument for Physically and Intellectually - Disabled Individuals U: Mann whitney U test (for variables
that do not show a normal distribution)..t: Student t test, KW:Kuruskal Wallis-H test (for variables that do not show a normal distribution). F:F-test (Analysis of

variance). a. b. and c stands for indicating significant difference between the means defined by different letters in the same line (p < 0.05).

respectively. The NS group has never done sport
regularly. The Boccia group was playing the game
for 4.22+0.9 years and the WCB group was playing
wheelchair basketball for an average of 9.57+5.6
years. The age of starting the sport was 22.77+8.6
and 15.75+4.06 years for the boccia and basketball
players, respectively (Table 1).

The age and BMI values of the participants are giv-
en in Table 1. The groups were similar in terms of
their mean age (p=0.790). Compared to the sports
groups, the NS group had higher BMI values and
was in the pre-obesity category, whereas B and
WCB groups were similarly in normal weight cate-
gory (p=0.006).All comparisons of the participants
are shown in Table 2. The mobility level and mo-
tor functional in group B had lower than both NS
and WCB groups (RMI, FIM-Motor Functions, re-
spectively; p=0.005, 0.033). Although there was no
difference between the FIM total scores of the NS
and S groups (p=0.471), FIM motor functions were
higher in the WCB and NS groups than B group.
In terms of FIM-Cognitive functions, there was no
difference between the groups (p=0.062). However,
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FIM-Total score differed according to the type of
sport (p=0.002). FIM-Total score of group B was
lower than both NS and WCB groups (p=0.002),
(Table 2).

There was no difference between the groups in
TIS-S and TIS-D scores (p=0.269; p=0.074 respec-
tively, Table2). However, TIS-C scores were differ-
ent depending on the type of sport (p=0.008). The
TIS-Cmean score of the WCB group was higher than
both NS and B groups The TIS-Total scores also
differed according to the type of sport (p=0.044).
The TIS-Total mean score of group B was similar
to the NS but lower than the WCB group (Table 2).

Regarding WHOQOL results, there was no differ-
ence between the groups in the WHOQOL-BREF
subscale (physical, psychological, social relations,
and environmental) and the WHOQOL-DIS disabil-
ity module (discrimination, autonomy, community)
(p=0.581;0.483;0.866; 0.463;0.061;0.673;0.119,
respectively). The WHOQOL-DIS total score varied
according to the type of sport (p=0.016), and this
difference was due to the lower quality of life in



group B than WCB.

The results of multiple regression analysis per-
formed to examine the effect of the type of sport
and the functional level of individuals on the quality
of life were found to be statistically insignificant
(p>0.05).

DISCUSSION

It is known that sports or recreational activities
support the physical, psychological, social, and eco-
nomic well-being of persons with disabilities, while
inactivity poses many health risks such as muscu-
loskeletal conditions, weight problems, personali-
ty disorders, and depression (19-21). Studies have
also shown that individuals with physical disabili-
ties can reduce these inactivity-related risks by ex-
ercising regularly (20-22). We observed that while
BMI values of B and WCB group were in normal
weight range, the NS group was at the pre-obesi-
ty level and thus, exposed to health risks associat-
ed with obesity. This highlights the importance of
sports and physical activity on weight control.

Individuals in group B had lower mobility, and func-
tional independency than the WCB and NS groups.
As an important component of functionality, mo-
bility is the ability to move from one position to
another. Mobility impairments limit daily living and
transfer activities. Many factors affect functional
mobility, including spasticity, limitation in normal
range of joint movement, loss of selective motor
control, and loss of gross motor functions (23). In-
dividuals with severe physical disabilities can play
Boccia (24). Indeed, our participants in group B had
severe physical disabilities and the lowest levels of
mobility and independent functionality, as indicat-
ed by their RMI and FIM values. However, based
on FIM classification criteria, our B group can be
classified in “low disability” level (FIM>73). Despite
their low level of mobility, our Boccia players were
as functional as the participants in other groups.
This shows the effectiveness of Boccia on the func-
tional independence of individuals with physical
disabilities. Similarly, many studies have reported
increased FIM scores in individuals who do sports.
In their study with 60 paraplegic sportsmen, Por-
to et al. (2016) reported that sports can improve
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functional independence (25). In female athletes,
Saltan et al reported a direct relationship between
sportive skills and independence in daily life (26).

Although there was no difference between the
groups in terms of trunk evaluation results, sitting
balance was numerically lower in the NS group.
Based on the TIS-C results, the WCB group had the
highest and NS group had the lowest level of coor-
dination. Although there was no statistical differ-
ence between the static and dynamic body results
of the groups (TIS-D score of group B is half of oth-
er groups), the fact that coordination was higher in
the WCB group can be due to the effect of basket-
ball on improving coordination. It has been shown
that in individuals with physical disabilities, sports
help increase endurance, strength, speed, aerobic
and cardiopulmonary capacity, and improves coor-
dination, balance and mobilization skills (27-30).
Boccia and basketball require controlled move-
ments and precise coordination in the upper limbs.
In these sports, the ability to throw a ball necessi-
tates wrist, elbow, and shoulder movements, trunk
stabilization, and eye-hand and head coordination
(31-33). This explains the high coordination level in
the two sportive groups of our study. The fact that
coordination scores were lower in group B than
WCB, is associated with the higher levels of phys-
ical disabilities in individuals in group B. Dynamic
balance scores of Boccia players were way below
compared to the scores of the NS and WCB groups.
Boccia players had higher levels of physical disabil-
ity and 5 of them used assistive devices to play
the game. The low coordination results in group B
seem to be related to their higher physical disabili-
ty levels. WCB is a sport that requires and improves
upper limb and trunk control. Although trunk and
functional independence results of the WCB and NS
groups were similar, the fact that basketball play-
ers had the highest scores is due to the physical
skill-enhancing effects of WCB. This difference can
be clearly seen in TIS-Coordination results. Accord-
ing to a previous study, individuals with physical
disabilities who play basketball are more indepen-
dent in daily life in terms of mobility, have higher
social participation levels, and higher quality of life
compared to those who do not play any sports (34).

In our study, there was no difference between the
groups in the WHOQOL-BREF scores; however,
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group B had the highest score in the psychologi-
cal domain. Individuals with all kinds and levels of
disability can actively play Boccia. Even if players
have low physical capacity, they can actively partic-
ipate in the game by using different compensatory
mechanisms or physical assists. For these reasons,
Boccia is preferred by individuals with severe lo-
comotor dysfunction due to neurological disorders,
musculoskeletal disorders, and limb deformities
(International Paralympic Committee 2015). Al-
though Group B had the lowest mobility and func-
tional independence, the group’s quality of life was
similar to that of other groups, even the highest
in the psychological domain. This clearly indicates
the positive effect of sports on social participation
and life perception. Similarly, in the WHOQOL-DIS
module, there were no differences between the
groups in any of the sub-dimensions, again sug-
gesting that the quality of life in Group B was simi-
lar to that of Group NS despite being more severely
disabled. Team sports -such as Boccia- strength-
en an individual’s sense of belongingness, provide
opportunities for friendship and socialization, and
increase self-esteem and confidence (35). There-
fore, the quality of life of the individuals in group
B is similar to the NS group despite their severe
physical disability, and they are even at the high-
est level in the psychological subscale. Similarly, in
the study conducted by Safania and Mokhtari on
240 disabled individuals, physically active disabled
individuals had better physical and psychological
health and WHOQOL (environmental and social
dimension) scores compared to nonactive persons
(36). In this context, our findings are in line with
the relevant literature.

Our study makes a different contribution to the lit-
erature in terms of comparing group B individuals
with low mobility and motor function to individu-
als with higher functionality. When we examine the
groups in terms of the sub-dimensions of quality of
life, we see that group B has the lowest scores in
the sub-dimensions of physical health, environment
and discrimination, which are mostly related to the
physical disability dimension. On the other hand it
has the highest psychological score. In terms of so-
cial relationships and autonomy, it is in the middle
level among the groups. B is a sport that can be
done even in the most severe physical handicap
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situations since there is no physical performance
prerequisite for participation and physical disabil-
ity can be compensated under all circumstances.
Therefore, it is not always expected that B im-
proves the physical health of the players. Howev-
er, it increases the quality of life of the individual
with its cognitive, psychological and social effects
(19,20,35,37). The fact that group B had high re-
sults in terms of psychological and social relations
in our study shows exactly this situation. Group B
has similar quality of life as individuals with better
physical functionality. The difference in total scores
seems to be related to physical health and its re-
lated sub-dimensions. Possibly, the low number of
our data prevented this result from being clearly
demonstrated. This is an important limitation of
our study. Another limitation is that the physical
activity levels of the participants were not evalu-
ated.

The inability to find significant results in the re-
gression analysis performed to measure the effect
of sports or physical disability on quality of life may
also be due to similar factors. In addition to its so-
cial and psychological effects, WCB has positive
effects on physical health (strength, endurance,
cardiopulmonary performance, etc.) because it is
an aerobic sport (22,26). B is a strategy and group
game. The contributions of both types of sports to
the quality of life are different from each other. The
NS group, on the other hand, consists of individu-
als with a higher level of mobility, even if they are
not doing sports. For this reason, it is an expect-
ed result that they have higher physical activity.
The contribution of this study to the literature is
to show that sports or recreational activities can
affect the quality of life of individuals, even at low
mobility and functionality levels. In order to reveal
this situation with more precise results, it is recom-
mended to compare groups with the same mobility
and motor functionality at a larger sample level in
future studies.
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( TELIiF HAKKI DEVIiR FORMU

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

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

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

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

CIKAR CATISMASI FORMU:

Yazarlar bu calismada, herhangi bir kisi, kurum veya kurulusla, sonuclarinda ve ifade edilen gériislerde 6n-
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

“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:

+ Cahsmanin planlanmasina ve verilerin toplanmasina veya verilerin analizine ve yorumlanmasina katkisi
olmalhdir.

+ 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, ihtiyac 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 gore
diizenlenmistir (www.cse.org, www.icmje.org).

Y

BSIIK: ovvvver e eeeees e eeess s is st R R R R R
KATKI TURU ACIKLAMA KATKIDA BULUNANLAR
FIKiR/KAVRAM Arastirma hipotezini veya fikrini olusturmak
TASARIM Sonuglara ulasiimasini saglayacak yontemi

tasarlamak

DENETLEME/DANISMANLIK

Arastirmanin yiritilmesini 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
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sonuglandiriimasinda sorumluluk almak

LITERATUR TARAMASI
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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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