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YAZARLARIN DiKKATINE
Genel Bilgiler

Tiirk Fizyoterapi ve Rehabilitasyon Dergisi, Tiirkiye Fizyoterapistler Dernegi'nin yayin organi olup,
yilda 3 kez (Nisan, Agustos ve Aralik) Tiirkge ve ingilizce olarak yayinlanmaktadir. Bununla birlikte
Ingilizce génderilen makalelere yayinlanma agsamasinda oncelik verilecektir. Dergi fizyoterapi ve
rehabilitasyon konulari ile iligkili 6zgiin arastirmalar, cagrili derlemeler, ilging olgu sunumlari ve
editére mektuplari degerlendirmek tizere kabul eder.

Etik

Editor

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

Dergiye gonderilen makale bicimsel esaslara uygunsa, “Etik Kurul Onay Belgesi” yiiklenmesi
gerekir. “Telif Hakki Devir Formunun” e-imza veya islak imza ile imzalanmasi ve taranarak
makale ile birlikte sisteme yiiklenmesi gerekmektedir. Dergi gerektiginde islak imzali tst yazi
isteme hakkina sahiptir. Makale bilimsel degerlendirme icin isleme alindiktan sonra ise, “Telif
Hakki Devir Formunda” belirtilmis olan yazar isimleri ve siralamasi esas alinir. Bu asamadan
sonra hicbir asamada makaleye “Telif Hakki Devir Formunda” imzasi bulunanlar disinda yazar
ismi eklenemez ve yazar sirasi degistirilemez. Makale yazarlarindan herhangi birinin isminin
makaleden cikartilmasi icin, tiim yazarlarin aciklamali ve yazili izinleri alinir. iletisimden sorumlu
yazar, makalenin sunum asamasindan basimina kadar olan siireclerde her tirli yazismay
gerceklestiren yazardir.

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

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

« Makale taslaginin hazirlanmasi veya revize edilmesine katkida bulunmalidir.

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

Makalede, kitaplarda veya dergilerde daha énce yayinlanmis alinti yaz, tablo, sekil vb. mevcutsa,
yazarlar ilgili yazi, tablo, sekil, anket ve 6lcegin telif hakki sahibinden ve yazarlarindan yazil izin
almak, izin yazisini makale ile birlikte gondermek ve bunu makalede belirtmek zorundadir.

Edit6r, hakem ve yazar siireci COPE standartlarina gére yuritir.

Hakemler

Hakemler yaziya iliskin bilgileri gizli tutmakla yiikiimlidir. Hakemler, ¢ikar catismasi hakkinda
Tirk Fizyoterapi ve Rehabilitasyon Dergisine bildirimde bulunur.

Yazar

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

Yazim Kurallar

Tiirkce makalelerde Tark Dil Kurumunun Tirkce Sozligii esas alinmalidir. ingilizce makaleler
ve ingilizce 6zetlerin, dergiye gonderilmeden once dil uzmani tarafindan degerlendirilmesi
gerekmektedir.

Dergiye yayimlanmak (izere gonderilen makaleler, sayfa A4 boyutunda olacak sekilde, PC uyumlu
Microsoft Word programi ile “Times New Roman” yaz tipi kullanilarak 12 punto ve makalenin
tim bolimleri ¢ift aralikh olarak yazilmaldir. Sayfanin her iki kenarinda en az 2,5 cm bosluk
birakilmali, sayfalar ve satirlar numaralandiriimalidir. Makalenin ana baglklari (Giris, Yontem,
Sonuglar, Tartisma, Kaynaklar), byiik harf kullanilarak ve koyu olarak yazilmaldir. Alt baghklar
ise, bag harf biyiik ve koyu renk olacak sekilde yazilmalidir. Metin icinde verilen sayisal degerlerde
Tirkce makalelerde virgiil (); ingilizce makalelerde nokta () kullamnilmalidir. Verilen bu sayisal
degerlerde virgiil veya noktadan sonra sayinin iki basamagi daha verilmelidir (6rnegin: 13.31
veya 15,21), p ve r degerleri virgiilden/noktadan sonra ii¢c basamak olacak sekilde yazilmaldir.
Orijinal arastirma makaleleri 3000 kelime, derlemeler 5000 kelime, olgu sunumlari 1000 kelime
ve editére mektuplar ise 500 kelimeyi asmamalidir.

Bashk Sayfasi

Makalenin bashg! kisa fakat icerigi tammlayici ve amagla uyumlu olmaldir. Baglikta kisaltma
kullamilmamalidir. Makale bashg: Tiirkce ve ingilizce yazilmalidir. Tiirkce ve ingilizce baslik byik
harfler ile koyu olarak yazilmalidir. Ayrica yazinin 40 karakterlik kisa bir baghgi da Tiirkce ve
ingilizce olarak baslik sayfasinda belirtilmelidir. Makalenin kelime sayisi (baslik sayfasi, kaynaklar,
tablolar, sekiller haric) yazilmahdir.

Tum yazarlarin agik adlari, soyadlar (biyiik harf ile yazilacak) ve akademik unvanlari, calistiklari
kurum, iletisim bilgileri, Open Researcher and Contributor ID (ORCID) numaralari, ¢alismanin
yapildigi klinik, boliim, enstit, hastane veya Gniversitenin acik adi ve adresi belirtilmeli ve her
yazar icin tist numaralandirma kullamiimalidir. iletisimden sorumlu yazarin iletisim bilgileri ayrica
belirtilmelidir. Her yazarin iletisim bilgileri, adres, giincel e-posta adresi ve is telefon numarasini
icermelidir.

Ozetler

Her makale Tiirkce ve ingilizce 6zet icermelidir.

Tiirkce Ozet ve Anahtar Kelimeler

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

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

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

ingilizce 6zet ayri bir sayfadan baslamali ve 250 kelimeden fazla olmamalidir. ingilizce 6zette
ondalik sayilarda nokta () kullamniimalidir. ingilizce Gzet “Purpose”, “Methods”, “Results” ve
“Conclusion” alt basliklarina ayrilmalidir. ingilizce 6zet ve anahtar kelimeler, Ti]rkge ozet ve
anahtar kelimelerin birebir aynisi olmalidir. Anahtar kelimeler “MeSH (Medical Subject Headings)”
terimlerinden secilmis olmalidir. MeSH listesinde heniiz yer almamis yeni bir kavram icin liste disi
kelimeler kullanilabilir. Anahtar kelimelerin her biri biiyiik harf ile baglamals; virgdl ile birbirinden
ayrilmali ve alfabetik siraya gore yazilmalidir. Makale ingilizce ise ingilizce anahtar kelimelerin
(key words) alfabetik siralamasina gore, Tiirkce anahtar kelimeler siralanacaktir.

Arastirma Makalesinin Béliimleri

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

Giris (Introduction)

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

Yoéntem (Methods)

Calismadaki klinik, teknik veya deneysel yontemler acik¢a belirtilmelidir. Yontem icin uygun
kaynaklar verilmelidir. ‘istatistiksel analiz, alt baslik halinde belirtilmelidir. istatistik analiz icin
herhangi bir istatistik program kullanilmis ise kullanilan programin adi, siirim numarasi ve

kiinyesi, firma bilgileri belirtilmelidir. istatistik analiz yéntemleri gerekceleri ile birlikte sunulmali,

gerektiginde kaynaklarla desteklenmelidir.

Sonuglar (Results)

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

edilmesinden kaginilmali, en 6nemli bulgular vurgulanmalidir.

Tartigma (Discussion)

Tartisma calismada elde edilen en 6nemli sonuglara ait bilgiler ile baslamalidir. Calismadan elde

edilen sonuglar yorumlanmali ve 6nceki calismalarin sonuglari ile iliskilendirilmelidir.

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

katkisi belirtilmelidir. “Sonuglar” bélimiinde ve tablolarda yer alan bulgularin, detaylar ile

tartisma boliminde tekrar edilmesinden kaginiimalidir. Arastirmada elde edilmeyen veriler

tart|§|lrnama||d|r
b

tartisma k sonra ag
Destekleyen Kurulus (Sources of Support)
Destekleyen kuruluslar varsa belirtilmelidir.
Cikar Catismasi (Conflict of Interest)
Cikar catismasi varsa belirtilmelidir.
Etik Onay (Ethical Approval)
Etik kurul adi ve onay numarasi yazilmalidir.
Aydinlatilmis Onam (Informed Consent)
Yazili aydinlatiimis onam alindigi belirtilmelidir.
Hakem Degerlendirmesi (Peer-Review)
Bagimsiz dis hakemler tarafindan degerlendirilmistir.
Yazar Katkilari (Author Contributions)
Yazarlarin makaleye yénelik katkilar belirtilmelidir. Katkilar fikir/kavram, tasarim, denetleme/
danismanlik, kaynaklar ve fon saglama, materyaller, veri toplama ve/veya isleme, analiz ve/
veya yorumlama, literatiir taramasi, makale yazimi, elestirel inceleme bagliklari altinda
toplanmalldlr
« Acikl. (Ack led, )
Yazi 6zet ve/veya bildiri seklinde daha 6nce sunulmus ise, sunuldugu bilimsel toplanti, sunum
yeri, tarihi ve basilmissa basimi yapilan yayin organina iligkin bilgiler “Agiklamalar” kisminda
belirtilmelidir. Makaleyi ingilizce yéniinden degerlendiren, yazarlardan biri degil ise, bu kisinin
ismi “Agiklamalar” bélimiinde yazilmalidir.
Kaynaklar
Kaynaklar makale ana metninin hemen bitiminden sonra yer almalidir. Kaynaklar metinde
gecis sirasina gére numaralandirimalidir. Kaynak sayisinin 30'u asmamasina ve 10 yildan eski
tarihli kaynak kullaniminin toplam kaynak sayisinin %15'ini gegmemesine 6zen gosterilmelidir.
Gerekmedikge kitaplarin, web sayfalarinin, yayinlanmamis gozlem ve kisisel goriismelerin kaynak
olarak kullanimindan kaginiimalidir. Kaynaklar metinde ciimle sonunda parantez icinde Arabik
rakamlarla gésterilmelidir. Birden cok kaynaga atif varsa, kaynaklar arasina virgiil konulmali ve
virglilden dnce ya da sonra bosluk birakilmamalidir. Ana metin icinde isim ile belirtilecek olan
makaleler ingilizce ise “Yazar adi et. al” (6rnek: Burtin et al.’un calismasinda...); makaleler Tirkce
ise “Yazar adi ve ark.” (6rnek: Burtin ve ark.nin calismasinda...) olarak belirtilmelidir. Dergi adlar
Index Medicus'a gore kisaltilmis olarak sunulmalidir. Standart dergide yayinlanmis bir makalede,
yazar sayisi 6 ve daha az ise, tiim yazarlarin adi yazilmali; yazar sayisi 6'dan cok ise, ilk 6 yazar
yazilmali ve digerleri “et al.” olarak belirtilmelidir. Endnote kullanacak yazarlar Endnote programi
icerisinde bulunan “VANCOUVER” stilini kullanmalidir. Vancouver stilinde verilen bir referansta
mutlaka olmasi gereken bilgiler asagida belirtilmistir:
- Yazar(lar) ad(lari),
- Makale adi,
- Dergi adi (Index Medicus’a gére kisaltilmis),
- Basim yili,
- Dergi voliimii ve sayisi,
- Sayfa araligi (Or:10-5).
Kaynak yazim 6rnekleri asagidaki gibidir:
Dergi;
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 llavesi;
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.
Kitap;
Murtagh J. John Murtagh's general practice. 4th ed. Sydney: McGraw-Hill Australia Pty Ltd; 2007.
Kitap Béliimii;
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.
Tablolar ve Sekiller
Tablolar, her biri ayri sayfalarda olacak sekilde makalenin sonunda Microsoft Word dosyasi
olarak yer almalidir. Tablo ve sekil sayisi toplam olarak en fazla 4 olmalidir. Tablolarda her siitun
basligina kisa bir baslik yaziimalidir. Tablolarin siitunlarinda her kelimenin ilk harfi biiyiik olmalidir.
Tablo baghgi tablonun tst kisminda yer almali; koyu renk ile yazilmali, iki nokta () ile ayrilmalidir.
Tablolarin yatay ve dikey cizgileri olmalidir. Tabloda yer alan p degerleri *, ** ile gésterilmelidir.
Notlar ve tabloda kullanilan kisaltmalarin agiklamalari tablonun alt kisminda yazilmaldir.
Kisaltmalarin agiklamasinin yaziminda 6nce kisaltma yazilmali, iki nokta iistii “:” isaretinden sonra,
kisaltmanin agik hali yazilmalidir. Kisaltmalar birbirinden virgil ile ayrilmalidir. Tabloda kullanilan
degiskenlerin birimleri, parantez icinde belirtilmelidir. Belirli bir araligi kapsayan birimler aralik
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EDITORDEN

Degerli Meslektaslarimiz,

Turk Fizyoterapi ve Rehabilitasyon Dergisi'nin 2020 yili ikinci sayisi
olan Agustos sayisinda toplam 15 arastirma makalesine yer verilmistir.
Makalelerde kronik bel agrisinda sakroiliak eklem fonksiyon bozuklugu; erken
evre diz osteoartritli hastalarda postural stabilitenin saglikli bireyler ile
karsilastiriimasi; farkli zeminlerde uygulanan bridge-blank egzersizlerinde
uyluk kas aktivasyonunun incelenmesi; Tirk gen¢ elit erkek hentbol
oyuncularinda yaralanma riski tarama élciimlerinin saha ici pozisyonlara
gore Kkarsilastirilmasi; Salsa danscilarinda kinezyobant uygulamasinin
dengeye olan etkisi; Parkinson hastalarinda motor ve bilissel iki gdrevin
el fonksiyonu tlizerine etkisi; Parkinson hastalarinda kinezyo bantlamanin
yutma fonksiyonuna etkisi; bas ve boyun kanserli hastalarda kanser tedavisi
sonrasi yutma fonksiyonunun degerlendirilmesi; hematolojik malignite
myeloid veya lenfoid kdkeninin solunum fonksiyonu, kas kuvveti egzersiz
kapasitesi ve yasam kalitesine etkisi; yogun bakimda kol ergometrisinin
glivenli ve etkin kullanimi; farkl fonksiyonel seviyelerdeki serebral palsili
cocuklarda omurga duzginlugli ve kas iskelet sistemi etkinleniminin
degerlendirilmesi; serebral palsili cocuklarin uyku problemleri ve kaba
motor fonksiyon iliskisi ve ebeveynlerinin yasam kalitesinin incelenmesi;
serebral palsili cocuklarin ebeveynlerinin ev programina uyumuna etki eden
faktorlerin incelenmesine yonelik anket gelistirme; pulmoner hipertansiyonu
olan hastalarda 6-dakika pegboard ring testinin gecerligi ve giivenirligi;
Agri Oziirliilik Anketi'nin kronik bel agrisinda kiiltiirel uyumu incelenmistir.

Yayin kurulumuz adina tim meslektaslarimizin, yaklasmakta olan
“Rehabilitasyon ve COVID-19'da Fizyoterapinin Roli” temali 8 Eyliil Dinya
Fizyoterapistler Gini'ni kutlar, meslegimizin giin gectikce gliclendigini
gormeyi ve bu giinlerin daha nicelerini hep birlikte kutlamayi dileriz.

Yayin Kurulu adina,
Saygilarimla
Prof. Dr. Deniz inal ince

Editor
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Dear Colleagues,

Fifteen original articles were presented in the second issue of the Turkish
Journal of Physiotherapy and Rehabilitation in August 2020. The articles
include an investigation of sacroiliac joint dysfunction in chronic low back
pain; a comparison of postural stability in patients with early osteoarthritis
with healthy individuals; an examination of thigh muscle activations in
bridge-plank exercises performed on different grounds; comparison of
injury risk screening tools in Turkish young elite male handball players
based on field position; acute effects of Kinesio Taping on balance in
Salsa dancers; effect of motor and dual task on hand function in patients
with Parkinson’s disease; effect of Kinesio Taping in swallowing function
in Parkinson patients; evaluation of swallowing function after cancer
treatment in head and neck cancer patients; effects of myeloid or lymphoid
origin of hematologic malignancy on pulmonary function, muscle strength,
exercise capacity, and quality of life; safe and effective use of arm cycle
ergometry in critically ill patients; evaluation of spinal alignment and
musculoskeletal system influence at different functional levels of children
with cerebral palsy; relationship between sleep problems and gross motor
function in children with serebral palsy and investigation of quality of life
of their parents; examination of factors affecting compliance of parents
of children with serebral palsy to home program; validity and reliability of
the 6-minute pegboard ring test in patients with pulmonary hypertension;
cultural adaptation, of the Pain Disability Questionnaire in chronic low back
pain.

On behalf of the editorial board, we would like to congratulate all colleagues
on upcoming World Physiotherapists Day on 8th of September with the
theme “the Role of Physiotherapy in Rehabilitation and COVID-19”, and we
wish to see our profession getting stronger day by day and to celebrate
many more of these days together.

Sincerely,

On behalf of the Editorial Board
Deniz Inal-Ince, PhD, PT

Editor
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PARKINSON HASTALARINDA MOTOR VE BiLISSEL
iKiLi GOREVIN EL FONKSIYONU UZERINE ETKiSi

ARASTIRMA MAKALESI

oz

Amag: Giinlitk yasam aktiviteleri biiyiik cogunlukla ikili gorev (iG) performansi gerektirir. Parkinson
hastaliginda (PH) bireyin giinltik yasamdaki fonksiyonel durumu, motor ve bilissel fonksiyon
arasindaki etkilesimden etkilenebilir. Bu calismanin amaci, Parkinson hastalarinda motor ve bilissel
iG'nin el fonksiyonuna etkisini incelemekti.

Yontem: Calismaya 50-80 yas arasi 33 PH ve benzer yas ve cinsiyet dagilimina sahip 32 saglikli
birey dahil edildi. EI fonksiyonunu degerlendirmek icin dokuz delikli peg testi (DDPT) kullanildi.
Motor iG, DDPT sirasinda ayagin ritmik vurmasi ile, bilissel iG ise, DDPT sirasinda seri yedi cikarma
testi ile degerlendirildi. DDPT sonuglari tek gérev, motor IG ve bilissel iG altinda saniye cinsinden
kaydedildi. IG etkilesim yiizdesi hesaplandi. Olciimler dominant ve dominant olmayan el icin
tekrarland.

Sonuclar: PH grubunda dominant ve dominant olmayan el fonksiyonunun hem motor hem de
bilissel IG sirasinda kontrol grubuna gére daha fazla azaldigi gériildii (p<0,05). Her iki grupta da
bilissel iG'nin, el fonksiyonunu motor iG’'den daha fazla azalttigi belirlendi (p<0,05). IG etkilesim
yiizdeleri karsilastirildiginda, motor iG etkilesimi acisindan gruplar arasinda anlamli bir fark
olmadigi (p>0,05); bilissel iG etkilesim acisindan ise PH grubunda etkilesimin kontrol grubuna gére
daha fazla oldugu gorildi (p<0,05).

Tartisma: PH olan bireylerin el fonksiyonu iG altinda azalmaktadir. Bu azalma ozellikle bilissel iG
sirasinda daha fazladir. PH olan hastalarin rehabilitasyon hedefleri arasinda el fonksiyonu sirasinda
iG performansinin artirimasi da yer almalidir. PH olan hastalarin rehabilitasyon programina
ozellikle bilissel gérev icerikli iG’e yonelik egzersizlerin eklenmesi, el fonksiyonunu gelistirmede
yararli olabilir.

Anahtar Kelimeler: EI Fonksiyonu; ikili Gorev; Parkinson Hastalig1.

EFFECT OF MOTOR AND COGNITIVE DUAL TASK ON
HAND FUNCTION IN PATIENTS WITH PARKINSON’S
DISEASE

ORIGINAL ARTICLE

ABSTRACT

Purpose: Activities of daily living mostly require dual-task (DT) performance. Functional status
in daily living activities in Parkinson’s disease (PD) may be affected from the interaction between
motor and cognitive function. This study aimed to investigate the effect of motor and cognitive DT
on hand function in patients with PD .

Methods: Thirty-three patients with PD aged between 50 and 80 years and age and sex-matched
32 healthy individuals were included in the study. A nine-hole peg test (NHPT) was used to evaluate
hand function. Motor DT and cognitive DT were assessed using the rhythmic tapping of foot and
seven subtraction tests during NHPT. The results of NHPT were recorded in seconds under single
task, motor DT, and cognitive DT. The percentage of DT interference was calculated. Measurements
were repeated for the dominant and non-dominant hand.

Results: In the PD group, dominant and non-dominant hand function during both motor and
cognitive DT decreased more than the control group (p<0.05). In both groups, cognitive DT
decreased hand function more prominently than motor DT (p<0.05). When the DT interference
percentages were compared, there was no significant difference between the groups in terms of
motor DT interference (p>0.05), whereas the interference in the PD group was higher in cognitive
DT interference than the control group (p<0.05).

Conclusion: Hand function of patients with PD decreases under DT conditions. The decrease is
apparent, particularly during the cognitive DT. Among the rehabilitation objectives of patients with
PD should also include the enhancement of DT performance during hand function. Addition of DT-
oriented exercises, primarily cognitive task, to the rehabilitation program of patients with PD, may
be useful to improve hand function in patients with PD.

Key Words: Hand Function; Dual Tasks; Parkinson’s Disease.
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GIRIS

Parkinson hastaligi (PH), substantia nigranin
pars kompaktasindaki dopaminerjik nd&ronlarin
secici kaybi ve ekstra piramidal sistemde Lewy
cisimciklerinin olusumu ile karakterize ilerleyici,
kronik,nérodejeneratifbirhastalktir. PH,bradikinezi,
istirahat tremoru, rijidite ve postural instabilite
gibi motor bulgularin yaninda bilissel bozukluk gibi
motor olmayan bulgularla da seyretmektedir (1).
PH’ye 6zgii olan bu bulgulara baglh olarak hastalarin
giyinme, digme ilikleme, yazi yazma ve bagcik
baglama gibi ince motor beceri gerektiren gtinlik
yasam aktivitelerinde zorluk yasadigi bildirilmistir
(2). PH'de el fonksiyonunu etkileyen mekanizmalar
tam bilinmese de, kavrama baslangicindaki
gecikmenin, kavrama  siresinin  uzamasinin
ve parmaklar arasindaki  koordinasyonunun
azalmasinin el fonksiyonu izerinde rolii olduguna
dair calismalar bulunmaktadir (3,4). Ayrica,
hastalarda biligsel fonksiyon bozuklugunun da ince
el becerilerini azalttigi bilinmektedir (5). PHnin
erken dénemlerinden itibaren ortaya ¢ikan bilissel
bozukluk, o6zellikle yuritici islev bozukluguna ve
dikkat kapasitesindeki azalmaya bagli olarak,
guinlik yasamda hareketin planlanmasi, siralamasi,
amaca yonelik koordineli olarak sirddriilmesi ve
amaca ulasmis fonksiyonun ortaya cikarilmasi
sirasinda gicliklere neden olmaktadir(6).

ikili gorev (iG), iki goérevin es zamanli olarak
yapilabilmesidir. iG, es zamanl iki farkli motor
gorevi icerebilecegi gibi motor goéreve ek olarak
verilen bilissel bir gorevi de icerebilir. Verilen ek
gorevi takiben asil gérev performansinda veya
her iki gorev performansinda disme gorilebilir.
Bu durumun gbzlenmesi, IG etkilesimi olarak
isimlendirilir (7). Bireyler, ginlik yasamlarinda
iG performansi gerektiren aktivitelerle siklikla
karsilasmaktadir. ~ Yirirken  mesaj  yazmak,
konusurken tabak tasimak, telefonda konusurken
not tutmak, hesap yaparken cilizdandan para
cikarmak, sarki soyleyerek temizlik yapmak ve
sohbet ederek yemek yapmak gibi el becerisi
gerektiren durumlarda, motor fonksiyonunun ek bir
motor veya bilissel fonksiyon ile es zamanli olarak
en az etkilesimle yuritilmesi gerekmektedir.

Gunlik yasamda tek motor gorev iceren fonksiyon
sayisinin - az olmasina bagh olarak, ginlik

Acaréz Candan S, Akoglu AS, Ozcan TS.

yasam  aktivitelerindeki  fonksiyonel  durumu
dogru bir sekilde analiz edebilmek icin, motor
ve bilissel fonksiyon arasindaki etkilesimin
degerlendirilmesi gerekir. Literatiir incelendiginde,
motor ve bilissel sirecler arasindaki etkilesimi
arastiran calismalarda, iG yoénteminin kullanildigi
goriilmektedir (7-9). PH'de IG performanslari ile
ilgili calismalar daha cok yiriime ve denge becerileri
tizerine yogunlasmaktadir. Bu calismalarda yiriime
sirasinda verilen ek bir goreve bagl olarak yiriime
hizinin  azaldigi ve yirimenin zaman-mesafe
ozelliklerinin etkilendigi bildirilmistir (8). Ayrica
postural sahinimlarin ek géreve bagl olarak arttigi
ve postural instabilitenin de iG sirasinda kétilestigi
gorilmustdr (9). PH olan hastalarda motor ve/veya
bilissel iGnin alt ekstremite fonksiyonu iizerine
etkisini gosteren bircok calisma bulunmasina
ragmen, el fonksiyonu iizerine olan etkisi ile ilgili
calismalar simirhidir (10,11). Literatirdeki mevcut
calismalar incelendiginde, motor ve bilissel ek
gorevin el fonksiyonu (izerine olan etkisini birlikte
ele alip kontrol grubu karsilastiran bir calismaya
rastlanmadi. Bu sebeple, bu ¢alismayi PH'da motor
ve bilissel iG'nin el fonksiyonuna olan etkisini
incelemek amaci ile planladik. Bu calismadaki
hipotezimiz PHda motor ve bilissel iGnin el
fonksiyonunu azaltacagi yoéniinde idi.

YONTEM

Bu calisma Nisan 2017 ve Ekim 2018 tarihleri
arasinda, Ordu Universitesi Egitim ve Arastirma
Hastanesi Hareket Bozukluklari Poliklinigi'nde
gerceklestirildi. idiopatik PH tanisi almis 48 birey
dahil edilme élcitleri acisindan degerlendirildi. On
hasta dahil edilme dlciitlerine uymadigi ve bes hasta
da calismaya katiimayi istemedigi icin calismaya
alinmadi. Cahisma grubuna yas ortalamasi
69,24+4,83 yil olan, 15 kadin ve 18 erkek olmak
lizere 33 PH hastasi katildi. Kontrol grubuna ise,
yas ortalamasi 69,31+5,88 yil olan 15 kadin ve 17
erkek olmak tizere, 32 saglikli birey alindi. PH grubu
icin calismaya dahil edilme élciitleri, Birlesik Krallik
Beyin Bankasi Olciitlerine gére idiopatik PH tanisi
almis olmak (12), 50-80 yas arasi olmak, Modifiye
Hoehn-Yahr Evrelemesi (MHYE)ne gore Evre 1-3
arasinda olmak, Standardize Mini Mental Test
(MMT)’e gore yeterli (24 ve lzeri puan alan) bilissel
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fonksiyona sahip olmakti. PH grubu icin calismadan
dislama kriterleri, el fonksiyonunu etkileyebilecek
herhangi bir ortopedik veya PH disinda nérolojik
rahatsizliginin olmasi, ayak bilegi eklem hareket
acikhgini etkileyecek saglk probleminin bulunmasi,
konusma probleminin olmasi, calisma kapsaminda
yapilacak degerlendirmeleri engelleyecek ciddi
tremor veya diskinezisinin bulunmasi ve derin beyin
similatérinin bulunmasi olarak belirlendi. Kontrol
grubuna toplumda yasayan, calismaya katilmaya
gonilli, PH grubu ile benzer yas ve cinsiyet
dagiimina sahip saglikh bireyler dahil edildi. El
fonksiyonunu etkileyebilecek herhangi bir patolojisi
olan ve ayak bilegi ekleminde kisithhigr bulunan
bireyler kontrol grubuna alinmadi. Calismanin akig
semasi Sekil 1'de gosterilmistir.

Calisma, Ordu Universitesi Klinik Arastirmalar
Etik Kurulu tarafindan etik agidan uygun bulundu
(Onay Tarihi: 07.06.2018 ve Onay Numarasi: 2018-
138). Tum bireyler calisma hakkinda bilgilendirildi
ve yazili aydinlatilmis onamlari alindiktan sonra
calismaya basland.

PH Grubu

A

Calisma kriterlerine uygunluk
acisindan degerlendirilen
Parkinson hastalari
(n=48)

i

Calisma disinda birakilanlar (n=15)

e (Calismaya katilmayi reddeden (n=5)

e MHYE’'ne gore Evre 4 ve izerinde olan (n=3)
e Standardize MMT puani <23 olan (n=4)

e Siddetli tremoru bulunan (n=3)

v
Analiz edilen PH hastalari (n=33)

Tum katiimcilardan yas, cinsiyet, boy, viicut agirlig
ve egitim durumu bilgileri alindi. Dominant el
tercihi yemek yeme ve yazma sirasinda kullandigi
el sorgulanarak belirlendi (13). PH hastalik siiresi,
tani aldiktan sonra gecen zaman olarak kaydedildi.
Hastalik semptom siddetinin degerlendirilmesinde
Birlesik Parkinson Hastaligi Derecelendirme Olcegi
(BPDHO) motor béliimiiniin iist ekstremiteye ait
olan maddeleri (madde 3.3-3.6 ve 3.15-3.18)
kullanildi. Hastalik evreleri MHYE ile ve bilissel
durumlari MMT ile degerlendirildi. El fonksiyonu
dokuz delikli peg testi (DDPT) ile cift tarafli olarak
olcildi. Tim degerlendirmeler hastalarin “on (ilag
etkin)” oldugu donemde yapildi. Degerlendirmelere
ait ayrintilar asagida verilmistir:

Birlesik  Parkinson Hastaligi  Derecelendirme
Olcegi (BPDHO) motor bélimi: Hastaligin
motor problemlerini degerlendirmek icin siklikla
kullanilmaktadir (14). Bu calismada 6lcegin Tirkce
versiyonunun kullanimi icin Hareket Bozukluklari
Dernegi'nden izin alindi. Bu calisma kapsaminda
rijidite, parmak hareketleri, el hareketleri, elin

Kontrol Grubu

Calisma kriterlerine uygunluk
acisindan degerlendirilen
saglikh bireyler
(n=38)

A\ 4

Calisma disinda birakilanlar (n=6)

e Calismaya katilmayi reddeden (n=2)

e Standardize MMT puani <23 olan (n=3)
e Karpal Tinel Sendromu olan (n=1)

v

Analiz edilen saglikh bireyler (n=32)

Sekil 1: Calismanin Akis Semasi. PH: Parkinson Hastaligi, MHYE: Modifiye Hoehn-Yahr Evrelemesi, MMT: Mini Mental Test.
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Tablo 1: Bireylerin Demografik ve Klinik Ozellikleri.

Acaréz Candan S, Akoglu AS, Ozcan TS.

PH Grubu Kontrol Grubu
Ozellik (n=33) (n=32) p
X+SS X+SS

Yas (yil) 69,24+4,83 69,31+5,88 0,958
Viicut Kiitle indeksi (kg/m?) 29,99+6,67 27,87+3,77 0,122
MMT (0-30 puan) 26,15+1,87 26,90+1,82 0,105
Cinsiyet

Kadin/Erkek, n (%) 15 (45,50)/18(54,50) 15 (46,90)/17 (53,10) 0,909
Dominant El

Sag/Sol, n (%) 27 (81,80)/6 (18,20) 29 (90,60)/3 (9,40) 0,304
Egitim Durumu, n (%)

_Okur-Yazar Degil 12 (36,40) 10 (31,25)

ilkokul 18 (54,50) 10 (31,25) 0,067

Ortaokul 2 (6,10) 4 (12,50) ’

Lise 1(3,00) 5(15,60)

Universite 0 (0) 3(9,40)

*p<0,05. PH: Parkinson Hastaligi, MMT: Mini Mental Test.

supinasyon ve pronasyonu, ellerde postural ve
kinetik tremor, istirahat tremoru amplitidi ve
tremorun devamhhgr maddeleri kullanilarak, dst
ekstremite semptom siddeti cift tarafli olarak
puanlandi (15). Puanlama “O (bozukluk yok veya
normal)” ile “4 (siddetli bozukluk mevcut veya
yapamiyor)” arasinda yapildi.

Modifiye Hoehn-Yahr Evrelemesi (MHYE): PHnin
siddetini belirlemek icin kullanilan evrelemede
hastalik siddeti 1 ile 5 puan arasinda degerlendirildi.
Puanin artmasi, hastalik siddetinin artmasi olarak
yorumlandi (16).

Mini Mental Test (MMT): Egitimli olan katihmcilarin
bilissel durumlari standardize MMT ile okur-
yazar olmayan katihmcilarin bilissel durumlari ise,
egitimsizler icin MMT ile degerlendirildi (17,18).
Testlerin Turkce versiyonu, ceviri ve dizenleme
calismasiniyapanyazarlardanizinalinarak kullanildi.
Testte yonelim (10 puan), kayit hafizasi (3 puan),
dikkat ve hesap yapma (5 puan), hatirlama (3 puan)
ve lisan (9 puan) olmak tzere 30 puan lzerinden
puanlama yapilmaktadir. “24-30 puan: normal,”
“20-23 puan: hafif bilissel bozukluk” ve “<20 puan:
ciddi bilissel bozukluk™ olarak degerlendirilmektedir
(17).

Dokuz Delikli Peg Testi (DDPT): El fonksiyonunu
performansa dayali dlcen sireli bir testtir. PH'da
gecerli ve giivenilir bir test oldugu gosterilmistir
(19). Test icin 0,7 cm capinda ve 3,2 cm uzunlugunda
dokuz adet cubuk ve bunlar yerlestirmek icin

lzerinde 1 cm genisliginde birbirinden 3,2 cm
uzaklikta dokuz adet deligin bulundugu tahta (10 cm
x 10 cm) gerekmektedir. Degerlendirmeye dominant
el ile baslandi ve dominant olmayan el icin de test
tekrarlandi. Katilimcidan oturma pozisyonunda iken
mumkiin oldugunca cabuk cubuklari deliklere tek tek
yerlestirmesi ve toplamasi istendi. Basla komutu
ile stire baslatildi ve son cubugu toplayip elinden
birakinca siire sonlandirildi. Siire kronometre (Delta
Kronometre SW 305, Delta, Cin) ile saniye cinsinden
kaydedildi. Test ek bir motor gérev ve ek bir bilissel
gorev esliginde tekrarlandi. Tim degerlendirmeler
once hastaya anlatildi. Hastanin anladigindan
emin olmak icin tim gorevler icin bir kez deneme
yapildiktan sonra asil degerlendirmeye gecildi (19).
Motor IG olarak katiimcidan DDPT sirasinda test
edilen taraf ayak bilegi eklemini ritmik olarak dorsi
fleksiyona getirip yere vurmasi istendi. Vurma ritmi
ve ritim sirekliligi fizyoterapistin sézel komutlari
(Vur-Vur-Vur) ile saglandi. Bilissel iG olarak ise,
egitimlilere DDPT sirasinda, 290 ile 310 arasinda
rastgele secilen bir sayidan baslayarak, seri yedi
cikarma gorevi verildi (10). Seri yedi c¢ikarma
testi, dikkat ve konsantrasyon gerektirmesi
sebebi ile bilissel durumu 6lcen bir test olarak
yaygin olarak kullaniimaktadir (20). Okur-yazar
olmayanlara DDPT sirasinda haftanin ginlerini
rastgele secilen bir giinden baslayarak geriye
sayma gorevi verildi (20,21). ikili gérev altinda el
fonksiyonundaki etkilenim, iG etkilesimi olarak su
formiille hesapland:: ikili Gérev Etkilesimi=(Tek
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Gorev Performansi-ikili Gorev Performansi)/Tek
Gorev Performansix% 100 (22).

istatistiksel Analiz

Veriler, SPSS versiyon 20.0 (IBM SPSS Statistics
for Windows, Version 20.0. Armonk, IBM Corp,
New York, ABD) ile analiz edildi. Degiskenlerin
normal dagihma uygunlugu Kolmogrov-Smirnov
testi, Shapiro-Wilk testi ve histogram yontemi ile
incelendi. Dominant olmayan elin DDPT verilerine,
logaritmik transformasyon uygulanarak, veriler
parametrik teste elverisli hale getirildi. Analizlerde
logaritmik transformasyonuygulanmis olandegerler
kullanildi. Normal dagilan degiskenler icin ortalama
ve standart sapma, ordinal ve kategorik degiskenler
icin frekans ve yiizde degerleri hesaplandi. DDPT
sonuclari arasindaki farki incelemek amaci ile
normal dagilan veriler icin tekrarli o6lciimlerde
ANOVA ve sonuclarin ikili karsilastirmasinda paired
t testi kullanildi. iG etkilesiminin el fonksiyonu
uzerindeki etkisi, gruplar arasinda Student t testi
kullanilarak karsilastirildi. Ordinal ve kategorik
degiskenlerin gruplar arasi karsilastiriimasi icin Ki-
Kare testi kullanildi. Yanilma olasihigi p<0,05 olarak
alindi. Calismanin 6rneklem biytklugl G*Power
(G*Power Ver. 3.0.10, Franz Faul, Universitat Kiel,
Almanya) ile belirlendi. Calismada, a=0,05 tip
| hata, r=0,80 etki biyuklugi ile % 80 giic elde
edebilmek icin her gruba en az 26 bireyin alinmasi
gerektigi hesaplandi. Calisma sonunda dominant el
icin bilissel IG altinda DDPT sonuclarina dayanarak
mevcut 6rneklem biyiikligi (PH grubu=33, Kontrol
grubu=32) ile calismanin etki biiyiikligu 2,08 olarak
hesaplandi ve a=0,05 tip | hata ile calismamizin
glictiniin 1,00 oldugu gérildi.

SONUCLAR

Calismaya katilan PH hastalarindan 14’lniin
MHYE'ne gore Evre 1'de, altisinin Evre 1,5da,
sekizinin Evre 2'de, birinin Evre 2,5'da ve dérdiiniin
ise, Evre 3’te oldugu goriildi. PH grubunda hastalik
siiresi ortalama 4,55+3,01 yil ve BPHDO modifiye
motor boélimi ortalama puani 17,03+8,45 idi.
Bireylerin demografik ve fiziksel ozellikleri her iki
grupta benzerdi (p>0,05, Tablo 1).

Tablo 2'de iG altinda el fonksiyonundaki degisim,
gruplar arasinda el fonksiyonundaki degisim ve iG
ile gruplarin etkilesimi sonrasi el fonksiyonundaki
degisim gosterilmektedir. PH grubunda el
fonksiyonunun kontrol grubuna gére belirgin
olarak azaldigi bulundu (p<0,05). iG altinda her
iki grupta da el fonksiyonunda belirgin azalma
oldugu goriildi (p<0,05). PH grubunda dominant ve
dominant olmayan el fonksiyonunun tek goérev ve
iG sirasinda kontrol grubuna gére daha fazla azald
(p<0,05). Motor ve bilissel iG'lerden hangisinin
daha fazla degisime neden oldugunu belirlemek icin
yaptigimiz analizde, bilissel IG'nin her iki grupta da
el fonksiyonunu anlamli olarak azalttigi belirlendi
(p<0,05, Sekil 2).

Dominant ve dominant olmayan el fonksiyonu
lizerinde motor iG etkilesimi acisindan PH grubu ve
kontrol grubu arasinda anlamli fark yoktu (p>0,05).
Bilissel IG etkilesimi acisindan ise, PH grubunda
etkilesimin kontrol grubuna gére daha fazla oldugu
gorildi (p<0,05, Tablo 3).

TARTISMA

PH hastalarinda motor ve bilissel iGnin el
fonksiyonuna olan etkisini incelemek amaci
ile planlanan c¢alismamiz, PH'da biligsel iGnin

Tablo 2: Gruplarin Tek Gérev ve ikili Gérev Altinda EI Fonksiyonlarinin Karsilastiriimasi.

. PH Grubu Kontrol Grubu .. .. . . | Gorev x Grup
Degisken (n=33) (n=32) Gorev Etkisi | Grup Etkisi Etkisi
X+SS X+SS p p p
Dominant El
DDPT (sn) 44,72+12,38 29,64+7,29 . . .
DDPT___ (sn) 4320+12,68 30,52+8,31 <0,001 <0,001 <0,001
DDPT,,_, (sn) 71,07+19,37 38,76+10,27
Dominant Olmayan El
DDPT (sn) 48,75+17,71 31,99+8,14 . * "
DDPT___ (sn) 465111830 33.08:9,34 <0,001 <0,001 <0,001
DDPT,,. ... (sn) 73,51+22,38 40,94+9,99

“p<0,05. PH: Parkinson Hastaligl, DDPT: Dokuz Delikli Peg Testi. DDPT,, _: Dokuz Delikli Peg Testine Ek Verilen Biligsel Gorev, DDPT__ - Dokuz Delikli Peg

Testine Ek Verilen Motor Gorev.
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iG-Motor: ikili Gérev-Motor.

el fonksiyonlarini bozdugunu, ayrica bilissel G
etkilesiminin PH'da kontrol grubuna gore daha
fazla oranda ortaya c¢iktigini gosterdi. Calismaya
baslamadan o6nce PHda hem motor hem de
bilissel IG’'nin el fonksiyonunu etkileyebilecegini 6n
gormiistiik, ancak calisma sonuclari motor iG'nin el
fonksiyonunu etkilemedigini gosterdi.

El fonksiyonu, bireyin giinlik yasam aktivitelerini
bagimsiz surdirebilmesi icin 6nemlidir. PH olan
bireylerde (st ekstremite hareketlerinin etkilendigi,
uzanma-kavrama hareketinin, parmaklar arasi

koordinasyonun, kontroliin  bozuldugu ve el
fonksiyonunun  azaldigi  bildirilmistir  (4,23-
25). Hastalarin el becerilerindeki bu azalma,

ambulasyondan sonra, PH’'ya bagli gelisen ozire
en fazla katkisi olan ikinci bozukluktur (26).
Ayrica bilissel bozukluga bagl dikkati kaydirma,
paylastirma, degistirme fonksiyonlarindaki azalma
el fonksiyonunu olumsuz yonde etkilemektedir.
Yirutiict islev bozukluklari sonucunda, 6nceden
otomatik olarak gerceklestirilen aktivitelerin
planlanmasi, siralamasi ve sirdiiriilmesi sirasinda

dikkat taleplerini artiran bir kontrol siirecinin
gerekmesi, el fonksiyonunu belirgin olarak etkiler
(5). Bu sebeple, el fonksiyonunun PH'da cok boyutlu
olarak degerlendirilmesi gerekmektedir. Ginlik
yasamda karsilasilan durumlar disundldigiinde,
tek gorev iceren aktiviteler, gercek hayati tam
olarak yansitmadigindan ve bilissel ile motor siirec
ic ice gecmis oldugundan, PH'da gercekle ortiisen
bir el fonksiyonu degerlendirmesi icin bireyin iG
performansi da dikkate alinmahdir.

PH'da motor iG'in el fonksiyonuna etkisini inceleyen
Kalirathinam ve ark. motor gorev olarak top sikma
gorevi vererek, Purdue Pegboard el beceri testi
ile el fonksiyonunu degerlendirmistir (11). Kontrol
grubu kullanmaksizin yaptiklari bu calismada,
toplanan pim sayisinin, motor iG esliginde azaldigi
gordlmustur. Brown ve Jahanshahi ise, Purdue
Pegboard el beceri testine es zamanli verilen
isaret parmag! ile tekrarli vurma gorevinin, PH
olan bireylerinde el fonksiyonu agisindan degisime
neden olmadigini gostermistir. Hatta tekrarl
vurmanin hastalarin % 42,5’inde el fonksiyonunda

Tablo 3: Motor ve Bilissel ikili Gérev Etkilesimlerinin Gruplar Arasinda Karsilastiriimasi.

sisk PH Grubu Kontrol Grubu
Degisken (n=33) (n=32) p
X+SS X+SS
Dominant El
iG Etkilesimi__,_. (%) -1,26+24,64 2,7312,72 0,765
iG Etkilesimi,,__ (%) 63,19+33,14 33,31+31,16 <0,001*
Dominant Olmayan EI
iG Etkilesimi__,_. (%) -2,59+20,44 2,95+11,37 0,184
IG Etkilesimi . (%) 57,00+34,21 30,51+26,51 0,001*

*p<0,05. PH: Parkinson Hastaligl, IG: Ikili Gorev Etkilegimi.
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iyilesme ile sonuclandigini gdstermistir (27). Bu
gelisimi de ritmik vurmanin PH'da dis ipucu olarak
kullanimina dayandirmislardir. Bizim ¢alismamizda
ise, her iki grupta da motor IG, el fonksiyonu
uzerinde belirgin bir degisime neden olmadi. Ancak
Brown ve Jahanshahi’nin calismasina benzer olarak,
PH grubunda motor iG esliginde hem dominant
hem de dominant olmayan elin fonksiyonu gelisme
yoniinde bir egilim gosterdi (27). Calismamizda
gozlemledigimiz motor iGnin el fonksiyonunu
gelistirme egilimini, yere ritmik vurma gorevinin
dis ipucu gibi rol alip, hareketin baslamasini ve
siralamasini kolaylastirmasina ve dopamin eksikligi
olan bazal gangliyonlari, alternatif yollarla (kortikal,
parietopremotor) atlayarak daha etkili motor
performans ortaya cikarmasina bagliyoruz (28,29).

Proud ve Morris PH'da bilissel iG'nin el fonksiyonuna
etkisini  inceledikleri  calismalarinda, Purdue
Pegboard el beceri testi sirasinda verilen seri
yedi cikarma gorevinin el fonksiyonu uzerindeki
etkisinin, benzer yas ve cinsiyet dagilimina sahip
bireylerden olusan bir grupla karsilastirildiginda,
PH grubunda daha fazla oldugunu gostermistir
(10). Kalirathinam ve ark. Purdue Pegboard el
Beceri Testi sirasinda ankete dayali sézel bir
bilissel gorev vererek yaptiklari calismalarinda,
bilissel IG'nin ileri evredeki bireylerde, erken
donemdeki hastalardan daha fazla etkilesime
neden oldugunu gostermislerdir (11). Broeder ve
ark. ise, PH olan hastalarin yazi yazarken (¢ saniye
araliklarla verilen iki farkli ses tonunu ayirt etmeleri
istendiginde (bilissel iG), daha kiiciik harflerle ve
daha yavas yazdiklarini belirlemislerdir (30). Ayrica
yazi boyutunun kicildigi yazma sirasinda, PH
grubunda kontrol grubuna gére daha fazla etkilesim
oldugunu bulmuslardir. Bu ¢alismalarin sonuclarina
benzer olarak bizim ¢alismamizda da, bilissel iG, el
fonksiyonunu, PH grubunda saglikh yasitlarin gére
daha fazla azaltti.

PH olan hastalarda, amaca yonelik (st ekstremite
hareketleri sirasinda gériilen G etkilesimini
inceleyen bir calisma, ortaya cikan iG etkilesiminin
motor fonksiyondan ziyade biligsel fonksiyon
bozuklugu ile iliskili oldugunu bildirmistir (31). iG
performanslari icin yetersiz dikkat kaynagi énemine
vurgu yapan Kalirathinam ve ark. ise, PH olan
hastalarda el fonksiyonu sirasinda meydana gelen
bilissel iG etkilesiminin, motor G etkilesiminden
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daha fazla oldugunu belirtmistir (11). Calismamizda
ise, her iki grupta da bilissel iG etkilesimi, motor
IG etkilesiminden daha fazla idi. Literatiirdeki
diger calismalardan farkl olarak saglikh bireyler
ile karsilastirma imkani buldugumuz calismamizda,
bilissel ek gérevin ortaya cikardigi iG etkilesiminin
PH grubunda kontrol grubundan yaklasik iki kat
daha fazla oldugunu gosterdik. Calismamizda elde
ettigimiz bu bulgu, PH'da el fonksiyonu sirasinda
ortaya cikan iG performansindaki azalmanin, bilissel
fonksiyon ile iliskili oldugunu ifade etmektedir.
Bulgularimiz, saghkli grupla karsilastirildiginda, PH
olan hastalarin dikkat dagilim stratejilerini esnek
olarak kullanmakta yetersiz kaldiklarini goésteren
calisma sonucunu desteklemektedir (32).

Literatir incelendiginde, verilen ek gorev acisindan
calismalar arasinda standardizasyonun olmadigi
dikkat cekmektedir. Calismalarda motor G icin
belirli bir gérev kullanlmamaktadir, IGnin el
fonksiyonuna etkisini arastiran  calismalarda
kontralateral el ile top sikma ve isaret parmagi
ile vurma gibi ek gorevler verilmektedir (11,27).
Yirimeye etkisini degerlendiren calismalarda ise,
tepside su tasima ve bardak tasima gibi gorevler ile,
tist ekstremitenin gorevlendirildigi gorilmektedir
(8,22). Bizim calismamizda ise, kontralateral el
hareketlerinin test edilen taraf elde rijiditeyi artirma
ihtimali nedeni ile, ipsilateral ayak bilegi hareketini
motor ek gorev olarak kullanmayi uygun goérdik
(33). Kullandigimiz bu yontem calismamiza 6zgiidir.
El fonksiyonunun kontralateral ele, kontralateral
ayaga ve ipsilateral ayaga yonelik verilecek motor
iG'den ne kadar etkileneceginin belirlenmesi baska
bir calismanin konusu olabilir.

Motor ve bilissel iG'nin her ikisinin de el fonksiyonuna
etkisinin incelenmesi ve calismanin kontrol grubu
icermesi calismamizin gucli yanlaridir. Bununla
birlikte calismamizin  baz limitasyonlari da
bulunmaktadir. Calismaya dahil edilen PH olan
bireylerin cogunlugu erken evrededir. Motor G
sirasinda metronom kullaniimamasi diger bir
limitasyondur. Ancak, calismada sézel komutlari
ile ritmi standardize etmeye calsildi. Gelecekte
metronom aracihgi ile ritmin standardize edildigi,
hastalarin  evreler arasinda homojen olarak
dagildigi calismalar, planlanarak, PH'da iG'in etkisi
arastirilabilir.



Sonug olarak, calismamiz PH'da el fonksiyonunun
bilissel IG sirasinda etkilendigini  gésterdi.
Calismada elde ettigimiz sonuclardan yola
cikarak, PH'da el fonksiyonunun gelistirilmesi icin
uygulanacak rehabilitasyon programina, o6zellikle
bilissel IG performansini gelistirecek egzersizlerin
eklenmesinin yararli olabilecegi disiincesindeyiz.
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SEREBRAL PALSILi COCUKLARIN EBEVEYNLERININ
EV PROGRAMINA UYUMUNA ETKi EDEN
FAKTORLERIN iNCELENMESI: BiR OLCEK GELISTIRME
CALISMASI

ARASTIRMA MAKALESI

0z
Amag: Ev programi, fizyoterapistler tarafindan ebeveynlere tedavi seansi disinda uygulanmak (izere

verilen éneriler bitiiniidir. Bu calismanin amaci, ev programinin etkinligi ve ailenin/bakim verenlerin
ev programina uyumunu belirleyecek bir élcek gelistirmekti.

Yontem: Olcegin gelistirilmesi icin pediatrik rehabilitasyon alanindaki uzmanlarin klinik tecriibe
ve gorisleri, aileler ile yapilan acik gériisme ve literatiir taramasi sonucu 48 madde belirlendi. Bu
maddeler alanda en az bes yil klinik deneyimi bulunan dért pediatrik nérolog ve yedi fizyoterapistin
gorisleri temel alinarak 6lcek 28 maddeye indirildi. Serebral palsili (SP) cocuk sahibi 155 ebeveyne
uyguland: ve gecerlik ve gtivenirlik analizleri yapildi. Cocuklarin Kaba Motor Fonksiyon Siniflandirma
Sistemi, El Becerileri Siniflandirma Sistemi, Yeme igme Becerileri Siniflandirma Sistemi ve ileti§im
Becerileri Siniflandirma Sistemi seviyeleri belirlendi. Ebeveynlerin depresyon seviyesi Beck Depresyon
Envanteri ile élciildii. Cocuklarin yasam kalitesi, Pediatrik Veri Toplama Araci ile degerlendirildi.

Sonuclar: Gelistirilen 6lcegin, test-tekrar test degeri 1CC=0,939 ve i¢ tutarlihigi Cronbach alfa
katsayisi=0,659 olarak bulundu. Kaba Motor Fonksiyon Siniflandirma Sistemi seviyesi V olan SP’li
bireylerin ev programina uyumu daha yiiksekti (p=0,020).

Tartigma: Gelistirilen “Serebral Palsili Cocuklarin Ebeveynlerinin Fizyoterapi ve Rehabilitasyon Ev

Programina Uyumlarini Degerlendirme Olcegi’nin gecerli ve giivenir oldugu belirlendi. Fizyoterapistler
tarafindan verilen ev programinin etkinligi, ailenin/bakim verenlerin ev programina uyumunu
belirleyecek diizeyde oldugu saptandi.

Anahtar Kelimeler: Olcek Gelistirme; Ev Programi; Serebral Palsi; Rehabilitasyon.

AN EXAMINATION OF THE FACTORS AFFECTING
COMPLIANCE OF PARENTS OF CHILDREN WITH
CEREBRAL PALSY TO HOME PROGRAM: A SCALE
DEVELOPMENT STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Home program is a set of recommendations to be implemented outside of treatment
sessions given to parents by physiotherapists. This study aimed to develop a scale to determine
parents' compliance and effectiveness of home programs.

Methods: In order to develop the scale, 48 items were identified as a result of clinical experience
and opinions of experts in pediatric rehabilitation, open interviews with parents, and literature review.
The items were reduced to 28 items based on the views of four pediatric neurologists and seven
physiotherapists with at least five years of clinical experience in the field. Parents of 155 children
with cerebral palsy (CP) were administered and validity and reliability analyses were performed.
Gross Motor Classification System, Manuel Ability Classification System, Eating and Drinking Ability
Classification System, and Communication Function Classification System levels were determined.
Parents' anxiety and depression levels were measured using the Beck Depression Inventory, and
Children's quality of life was determined using the Pediatric Outcomes Data Collection Instrument.

Results: Test-retest value of the developed scale was found to be ICC=0.939, and internal
consistency was Cronbach's alpha coefficient=0.659. It was found that individuals with CP with a
Gross Motor Function Classification System level V had higher compliance with the home program
(p=0.020).

Conclusion: The validity and reliability of “Questionnaire of Parents of Children with Cerebral Palsy
Compliance on Physiotherapy Home Program” were established. The scale was competent enough to
determine the effectiveness of a home program given by physiotherapists and adaptation of family/
caregivers to home program.

Key Words: Scale Development; Home Program; Cerebral Palsy; Rehabilitation.
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Serebral Palsili Cocuklarin Ebeveynlerinin Ev Programina Uyumuna Etki Eden Faktorlerin incelenmesi: Bir Olcek Gelistirme Calismast

GIRIS

Ev programi, pediatrik fizyoterapi ve rehabilitasyon
alaninda  sikca  basvurulan,  fizyoterapistler
tarafindan ebeveynlere tedavi seansi disinda evde
uygulanmak tizere verilen &neriler biitinidir (1). Ev
programlarinin temel hedefi serebral palsi (SP)’li
cocuklarin daha aktif olmasini saglamak, hareketin
kalitesini korumak, fizyoterapi alaninda kazanilan
becerilerin guinliik yasamda kullaniimasini saglamak
ve uzun donemde goriilen ikincil problemlerini
onlemektir (2).

Ev programi dogru ve eksiksiz uygulandiginda
fiziksel gelisimi sagladigl, basarilabilen aktivite
sayisini artirdigi ve buna bagh olarak katilhmi olumlu
yonde etkiledigi bildirilmektedir (3). Ayrica, ailelerin
de ev programina aktif katiliminin ¢ocuklarin
gelisimine olumlu katkisi oldugu, terapinin basaril
olabilmesi icin ev programina uyum ve baghhgin
onemli oldugundan bahsedilmektedir (3). Programa
baghlk, bireyin egzersizlerle ilgili onerileri ve
talimatlar dogru uygulamasi ile iliskili bir durumdur

(2).

Ebeveynlerin  rehabilitasyon sirecine katilhimi
ile, tedavi sireci hizlanmaktadir. Fizyoterapi ve

rehabilitasyon sirecinde ebeveynlerin  siirece
katiimi arttikca, uygulanan tedaviden alinan
veriminde arttigr  gorilmistir  (3).  Ailenin

tedavi stirecine aktif katihmi ile ev programinin
dizenli bir sekilde uygulanmasinin, fizyoterapi
ve rehabilitasyonun basarisi icin anahtar bir rol
oynadigi disunilmektedir (4,5).

Ev programi uygulama sikhig), SPli cocuklarin
gelisimine olumlu etkileri olmasina ragmen
disuktur. Bu konu ile ilgili yapilan calismalara
gbzlemlendiginde o&nerilen egzersiz programini
tamamlama orani % 50 civarindadir (6). Bu nedenle
fizyoterapist, terapinin basarili olabilmesi icin
egzersiz programlarina uyum ve baghhgi etkileyen
faktorleri dikkate almalidir. Egzersiz programlarina
baghhga etki eden faktérleri arastirmis az sayida
nitel ve nicel calisma bulunmaktadir. Yapilan
calismalarin  sonuclarina gore, ev programi
kapsaminda kolay, etkili ve fazla zaman almayan
egzersizler tercih edilmektedir (7-10). Egzersiz
seciminin programa uyumu etkilemesinin yanisira,
cevresel faktorlerin de uyuma etkisi bulunmaktadir.
Navarro-Lillo ve ark’mn yaptigi calismada,
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fizyoterapistin  egzersizi  6gretme  biciminin
programa baglilig etkiledigi 6ne sirilmistir (6).

islevsellik, Yetiyitimi ve Saghgin Uluslararasi
Siniflandirmasi-Cocuk Geng Versiyonu'na (ICF-CY)
gore uygulanan tedavilerin ve yapilan miidahalelerin
aslen yasam Kkalitesini ve fonksiyonel bagimsizlik
seviyesini artirmaya yonelik olmasi gerekliligi
son yillarda en c¢ok (zerinde durulan konudur
(11). Bu nedenle, verilen ev programinin ICF-CY
cercevesinde olmasi 6nemlidir. Yapi fonksiyon
bozuklugu, cevresel ve kisisel faktdrlerin etki ettigini
diisindliguimuz ev programi, aktivite ve katihm
orani agisindan da belirleyici bir faktordir. Yapilan
nicel calismalarda hastanin tedavi sonucu elde
edecegi hedefleri esas alan, hastanin ihtiyaclarina
gore programi diizenleyen, hastaya programi nasil
uygulayacagini etkin bir sekilde 6greten, genel
gecer egzersizler yerine, bireye 6zgii ve birincil
ihtiyaci olan egzersizler verilen, kisacasi ICF'i esas
alan programlarin daha basarili sonuclar aldigi
gozlemlenmistir (12).

Ebeveynlerin ev programlarini diizenli uygulamadigi
bilinen bir gercek olmasina ragmen, literatiirde
ailenin  katihmini  degerlendiren  bir  dlcek
bulunmamaktadir. Dolayisiyla ev programlarinin
uygulanmamasi ile iliskili nedenler ve sonuclar
belirlenmemistir. Bu ¢alismanin amaci, fizyoterapi
ve rehabilitasyona ihtiya¢ duyan cocuklarin
rehabilitasyonda cok o6nemli bir yer tutan aile
egitimi ve ev programina ebeveynlerin uyum
diizeyini belirleyen bir 6lcek gelistirmekti.

YONTEM

Cahsmanin  yapilabilmesi  icin  Hacettepe
Universitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulun'dan gerekli izin ve onay alindi (Onay
Tarihi: 10.10.2017 ve Onay Numarasi: GO 14/815).
Calisma Hacettepe Universitesi Fizik Tedavi ve
Rehabilitasyon Fakiiltesi, Pediatrik Fizyoterapi
ve Serebral Palsi Unitesinde, Kasim 2017-Mayis
2018 tarihleri arasinda gerceklestirildi. Olgek,
bireylere Hacettepe Universitesi Fizik Tedavi ve
Rehabilitasyon Fakiiltesi Pediatrik Fizyoterapi ve
Serebral Palsi Unitesi ve Ankarada bulunan bes
ozel egitim kurumunda uygulandi.



Olcek Gelistirme Metodolojisi

Olgek gelistirme siireci, (a) madde havuzunun
olusturulmasi, (b) maddelerin uzman goriisiine
sunulmasi, (c) dlcegin sahada uygulanmasi ve (d)
istatistiksel analiz olmak lizere dért asamadan
olustu (13).

Madde Havuzunun Olusturulmasi ve ICF’e Gore
Kodlama

PubMED ve MEDLINE’I kullanarak yapilan detayli
bir literatlir taramasinin ardindan, daha 6nce bu
konu ile ilgili yapilmis nitel ve nicel calismalarin
tam metinleri okundu. Dort ebeveyne ev programi
ile ilgili goruglerini belirten acik uclu sorular soruldu.
Elde edilen bilgiler ile 30 yildir SP’li cocuklarin
fizyoterapi ve rehabilitasyonu alaninda klinik ve
akademik yonden deneyimli olan bir fizyoterapistin
(MKQ) gorisleri alinarak 48 maddeden olusan begli
Likert tipi bir 6lcek hazirland.

Olcek boyutlari ICF kavrami dikkate alinarak
belirlendi. Olgekteki maddeler Cieza ve ark.’nin sikca
kullanilan yontemine gore kategorilere ayrildi (14).
Buna gore, her bir madde ICF icerigindeki kodlara
gore siniflandinldi. Ornegin, fizyoterapistler ile
ilgili olan maddeler cevresel faktdrler kapsaminda,
saglik profesyonelleri bashgini temsil eden e355
kodu altinda toplandi. Bu dogrultuda yapilan
kodlamalar sonucunda 10 maddenin Viicut Yapi ve
Fonksiyonlarini, alti maddenin Aktivite ve Katihmi
ve 12 maddenin Cevresel Faktorleri sorguladig
belirlendi.

Maddelerin Uzman Gériisiine Sunulmasi

Kapsam gecerliginin istatistiksel olarak
kanitlanmasi ve elenecek maddelerin belirlenmesi
islemlerinden olusmaktadir. Kapsam gecerlik oranini
ve kapsam gecerlik indeksini belirlemek amaciyla
pediatrik rehabilitasyon alaninda uzman en az bes
kisiye gonderilmek lzere bir Uzman Géris Formu
hazirlandi (15). Uzman Géris Formuicerisinde her bir
madde icin “gereklidir,” “gereklidir ama yetersizdir”
ve “gereksizdir” secenekleri bulunmaktaydi. Bireyler
maddelerin arastirilan konu ile ilgili olup olmadigini
bu seceneklere gore belirledi. Hazirflanan Uzman
Goriis Formu bireylere e-posta yolu ile génderildi.
Form, deneyimleri en az bes yil ile en fazla 30
yil arasinda degisen 15 uzmana yollandi; dérdi
pediatrik nérolog, yedisi fizyoterapist olmak (izere

Sel SA, Giinel MK, Sengelen M, Hayran M.

11 uzmandan geri donis alindi. Alinan gorislere
gore belirlenen kapsam gecerlik indeksi ve kapsam
gecerlik orani degerleri belirlendi. Kapsam gecerlik
orani 0,80'in altinda kalan maddeler &lcekten
cikarildi. Birbirlerine benzeyen maddeler arasinda
eleme vyapildi. Uzmanlarin istegine gore, baz
maddelerin anlasihirhigini artirmak amaciyla baz
ifadeler degistirildi. Elde edilen sonuclara gére 48
maddelik 6n formdan geriye, sahada uygulanmak
tizere 28 madde kald.

Olcegin Sahada Uygulanmasi

Cahisma SP tanisi almig cocuklari olan ebeveynlerin
katihmi ile gerceklestirildi. Uygulama oncesinde,
ebeveynlere calismanin amaci, calisma sirasinda
uygulanacak  o&lcekler, calismanin  yararlari
konusunda bilgilendirme yapilip, calismaya goniilli
olarak katildiklarina dair aydinlatilmis onam formu
imzalatildi.

Dahil edilme kriterleri, ebeveynlerin 2-18 il
yas araliginda, SP tamisi almis cocuk sahibi
olmasli, okuma yazma bilmesi, en az alti ay énce
fizyoterapistlerden ev programi almis ve verilen
programi uygulamis olmasi olarak belirlendi. Verilen
programi dizenli uygulamayi engelleyecek kronik
hastalik veya engelinin bulunmasi dahil edilmeme
kriterlerini  olusturdu.  Olgegin  doldurulmasi,
calismaci fizyoterapist (SAS) tarafindan birebir
goriisme ile yapildi. Olgegin tamami bir seferde,
gorisme ile tamamlandi. Olgek sorularinin
hepsini yanitlamak istemeyen veya 0Onceden
kabul ettigi halde zaman problemini 6ne siirerek
olcegi tamamlamayan ebeveynler calisma disi
birakildi. Calismaya dahil olma kriterlerini tasiyan
ve aydinlatilmis onam formunu imzalayan, 159
ebeveyne 6lcek uygulamasi yapildi. Dort ebeveyn,
6lcegin tamamini bitirmedigi icin calisma disi kaldi.
Calisma 155 ebeveyn ile tamamlandi. Giivenirlik
analizi icin 50 ebeveyne iki hafta ara ile dlcek iki
defa uygulandi (13).

Olcegin anlasilirigini belirlemek icin ek bir calisma
yapildi. Daha 6nce 20 ebeveyne uygulanan &lcek,
maddelerin anlasilirhgini  sorgulamak amaciyla
tekrar uygulandi. Her egitim diizeyinden ebeveynin
Olcegi tekrar tamamlamasini saglamak amaciyla
ilkokul, ortaokul, lise ve liniversite olmak tizere dort
egitim dizeyi belirlenip, her grupta bes kisi olacak
bicimde diizenlendi. Ebeveynler li¢ 6lcek maddesinin
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Tablo 1: Ebeveynlerin Ozellikleri, Pediatrik Veri Toplama Araci ve Beck Depresyon Envanteri Sonuclari.

Ozellik Ebeveyn (n=155)

Yas n %
18-29 yil 18 11,6
30-39 yil 83 53,5
40-49 yil 41 26,5
50-59 yil 6 39
60-69 yil 12 1,3

Medeni Durum
Evli, Esi ile Yasiyor 146 94,2
Diger 9 5,8

Egitim Diizeyi
Lise ve Ustii 88 56,7
Lise Alti 67 433

Aylik Toplam Gelir
2500 TL ve Alti 56 35,8
2500 TL Ustii 99 64,2

Yasanilan Yer
il Merkezi 35 22,6
ilce 116 74,8
Koy 4 2,6

Ev Programi Uygulama Siiresi
3-5ay 23 14,8
6-11 ay 16 10,3
1-3 il 46 29,7
3-5vil 12 7,7

Beck Depresyon Envanteri 4,50+6,25° 2 (0-39)°

¥X+SS, *Ortanca (Min-Maks).

yeterince anlasilmadigini belirttiler. Bu maddeler
icin tekrar diizenleme yapildi.

Degerlendirme Yontemleri

Kaba Motor Fonksiyon Siniflandirma Sistemi
(GMFCS): SP’li - cocuklarda fonksiyonel seviye
farkhiliklarini belirlemede yaygin olarak kullanilir.
Bu siniflandirma sistemin amaci, SP’li cocuklarin
motor bozukluklarinin  standart bir bicimde
siniflandirilmasini saglamaktir. Farklar fonksiyonel
kisitlamalara, elle tutulan hareketli yardimci
araclara (yiriteg, koltuk degnegi veya baston)
veya tekerlekli hareketlilik araclarina olan ihtiyaca
ve daha az olarak da hareketin kalitesine dayanir.
SP’li cocuklarin kaba motor fonksiyonunu en az
kisitlanmadan (Seviye 1), en fazla kisitlanmaya
(Seviye V) kadar derecelendirir. Sistem 0-18 yil yas
arahgini kapsamaktadir (16).
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El Becerileri Siniflandirma Sistemi (MACS): 4-18
yas arasindaki SP’li cocuklarin giinlik yasamda
objeleri kavrama ve birakma gibi el becerilerini
siniflandirmak icin olusturulmustur. MACS birinci
seviyenin, en iyi el becerilerini, besinci seviyenin ise
ellerin fonsiyonel aktiviteler icin kullanilamadigini
belirten bes seviyelik bir sistemdir (17).

iletisim Becerileri Siniflandirma Sistemi (CFCS):
SP’li bireylerde giinlik iletisim performansini |-V
seviyeler arasinda siniflandirir. Seviye I'den seviye
V'e dogru iletisimin etkinligi, akiciligi, hizi ve iletisim
kurulan birey secimi azalmaktadir. Seviye | tanidik
ve yabancilarla etkili iletisim kurabilirken, seviye V
tanidik bireyler ile nadiren etkili iletisim kurabilir
(18).

Yeme ve icme Becerileri Siniflandirma Sistemi
(EDACS): SP’li cocuklarda yeme-icme fonksiyonunu
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Tablo 2: Cocuklarin Demografik Ozellikleri ve Fonksiyonel Seviyelerinin Dagilimi.

Serebral Palsili Cocuk
Ozellik (n=155)
X+SS Ortanca (Min-Maks)
Yas (yil) 7,52+4,77 12 (2-18)
Boy (cm) 115,20+ 27,27 110 (70-180)
Viicut Agirhg (kg) 22,99+15,85 17 (6-80)
Viicut Kiitle indeksi (kg/m?) 15,60+4,05 14,90 (6-28)
Cinsiyet n %
Erkek 88 56,8
Kiz 67 43,2
SP Tipi
Spastik 123 79,4
Diskinetik 13 8,4
Hipotonik 12 7,7
Karma 5 3,2
Ataksik 2 1,3
GMFCS
Seviye | 34 21,9
Seviye Il 22 14,2
Seviye lll 23 14,8
Seviye IV 34 21,9
Seviye V 42 27,1
MACS
Seviye | 51 32,9
Seviye Il 29 18,7
Seviye Il 23 14,8
Seviye IV 19 12,3
Seviye V 33 21,3
EDACS
Seviye | 111 71,6
Seviye Il 9 5,8
Seviye Il 14 9
Seviye IV 15 9,7
Seviye V 6 3,9
CFCS
Seviye | 85 54,8
Seviye Il 13 8,4
Seviye Il 18 11,6
Seviye IV 21 13,5
Seviye V 18 11,6
PODCI 54,72+29,00 40 (7-100)

GMFCS: Kaba Motor Fonksiyon Siniflandirma Sistemi, MACS: El Becerileri Siniflandirma Sistemi, EDACS: Yeme igme Becerileri Siniflandirma, CFCS: Sistemi
iletisim Becerileri Siniflandirma Sistemi, PODCI: Pediatrik Veri Toplama Aracl.

siniflandirmak  amaciyla olusturulmustur. Bes  Pediatrik Veri Toplama Araci (PODCI): PODCI, 2-18

seviyeden olusmaktadir. Seviye | olgu, guvenli
ve etkili bir bicimde yiyip icebilir. Seviye V olgu,
glivenli bicimde yiyemez veya icemez, beslenmenin
saglanmasi icin tiiple beslenme gerekir (19,20).

yas araligindaki ortopedik sorunu olan cocuklarda
tedavi sonrasi fonksiyonel durumu, tedavi ihtiyacini
ve ortaya cikan degisiklikleri degerlendirmek icin
olusturulmustur. U¢ adet formdan olusmaktadir:
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Pediatrik Sonu¢ Anketi, Adolesan Sonu¢ Anketi
(ebeveyn) ve Adolesan Sonug¢ Anketi (adolesan).
Seksen alti 6geden olusan arag, “lst ekstremite

” « ” o«

ve fiziksel fonksiyon,” “transfer ve mobilite,” “spor
ve fiziksel fonksiyon,” “agri ve konfor,” “mutluluk,”
“global fonksiyon” ve tedaviden beklentileri

degerlendirir. Aile ve cocuga sorularak cevaplanir
(27).

Beck Depresyon Envanteri (BDI): Ebeveynlerin
depresyon diizeyini degerlendirmek icin BDI
uygulandi.  Depresyonun  klinik  belirtilerini
saptamak icin kullanilan dlcek, sucluluk duygulari,
huzursuzluk, yorgunluk, istah azalmasi, kararsizlik,
uyku bozuklugu ve sosyal cekilme gibi depresif
belirtilere iliskin 21 maddeden olugmaktadir. Her
madde depresyona 6zgl bir davranisi belirleyen,
dort dereceli kendini degerlendirme ifadesini
icermektedir. Olcekten alinabilecek puanlar O ile 63
arasinda degismektedir (22).

Yukarida belirtilen degerlendirmelerin  Tiirkce
gecerlik ve givenirlik calismalart  yapilmis
versiyonlari kullanildi. Biitiin degerlendirme araclari
icin gerekli izinler alind.

Cocuklarin boy, viicut agirligi ve viicut kiitle indeksi
degerleri belirlendi (23). Ebeveynlere iliskin yas,
medeni durum, egitim diizeyi, aylik toplam gelir ve
yasanilan yer kaydedildi. Bu arastirma kapsaminda

ev programina uyumu belirlemek tzere gelistirilen
“Serebral  Palsili  Cocuklarin  Ebeveynlerinin
Fizyoterapi ve Rehabilitasyon Ev Programina
Uyumlarini  Degerlendirme Olgegi” ebeveynlere
uyguland.

istatistiksel Analiz

istatistiksel analiz icin IBM SPSS Statistics for
Windows, Versiyon 21.0. (IBM Corp., Armonk,
New York, ABD) kullanildi. Yapi gecerligi analizini
yapabilmek icin, madde sayisinin en az bes kati
olacak sayida ebeveyne olcek uygulandi (15).
Maddeleri elemek amaciyla her bir maddenin
kapsam gecerlik orani ve kapsam gecerlik indeksi
belirlendi. Yapisal gecerlik icin faktor analizi
kullanildi. Kaiser-Meyer-Olkin ve Barlett Kiiresellik
degerlerine bakildi. i¢ tutarlilik icin Cronbach alfa
degeri belirlendi. Guvenirlik analizi icin simif ici
korelasyon katsayisi (ICC) kullanildi. Yas, boy, viicut
agirhig, viicut kiitle indeksi, GMFCS, MACS, EDACS,
CFCS, PODCI ve BDI'nin tamimlayici istatistikleri
hesaplandi. Olcek maddelerinin kendi arasindaki
iliski belirlemek icin Spearman korelasyon analizi
uygulandi. GMFCS ve Serebral Palsili Cocuklarin
Ebeveynlerinin Fizyoterapi ve Rehabilitasyon Ev
Programina Uyumlarini  Degerlendirme  Olcegi
toplam skoru arasindaki iliski, Spearman korelasyon
analizi ile belirlendi. Kruskal-Wallis testi ve Mann

Tablo 3: Serebral Palsili Cocuklarin Ebeveynlerinin Fizyoterapi ve Rehabilitasyon Ev Programina Uyumlarini Degerlendirme

Olgeginin Maddelerinin Kapsam ve Yapisal Gegerlik Oranlari.

Kapsam Gecerlik
Kapsam Gecgerlik Orani
Madde 1 0,800 | Madde 10 | 0,800 | Madde 19 | 0,600 | Madde 28 | 0,800 | Madde 37 | 1,000
Madde 2 1,000 | Madde 11 | 1,000 | Madde 20 | 1,000 | Madde 29 | 1,000 | Madde 38 | 1,000
Madde 3 0,800 | Madde 12 | 0,800 | Madde 21 | 0,600 | Madde 30 0 Madde 39 | 1,000
Madde 4 0,800 | Madde 13 | 1,000 | Madde 22 | 0,600 | Madde 31 | 0,800 | Madde 40 | 0,600
Madde 5 0,200 | Madde 14 | 0,800 | Madde 23 | 0,600 | Madde 32 1,000 | Madde 41 0,600
Madde 6 0,600 | Madde 15 | 0,400 | Madde 24 | 0,800 | Madde 33 1,000 | Madde 42 1,000
Madde 7 1,000 | Madde 16 | 0,600 | Madde 25 | 0,800 | Madde 34 | 0,400 | Madde 43 | 0,800
Madde 8 0,600 | Madde 17 | 0,800 | Madde 26 | 0,800 | Madde 35 1,000 | Madde 44 | 0,600
Madde 9 0,600 | Madde 18 | 0,400 | Madde 27 | 0,800 | Madde 36 | 0,200 | Madde 45 | 0,800
Kapsam Gecerlik indeksi 0,736
Yapisal Gegerlik
Kaiser-Meyer-Olkin 0,768

A .. 2 degeri 2193,043
Bartlett Kiiresellik Degeri X pg <0,001*

p<0,05.

Y
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Whitney u testi, GMFCS seviyeleri arasinda ev
programi uygulama diizeyi farkhliklari belirlemede
kullanildi. ikili grup karsilastirmalarinda Bonferroni
diizeltmesi kullanildi (p<0,005). Cocuklarin boy,
vicut agirhgi, vicut kitle indeksi degerleri ve
ebeveynlerin demografik bilgileri ile Serebral
Palsili  Cocuklarin  Ebeveynlerinin  Fizyoterapi
ve Rehabilitasyon Ev Programina Uyumlarini
Degerlendirme Olcegi arasindaki iliski Spearman
korelasyon analizi ile belirlendi (15).

SONUCLAR
Ebeveynlerin ve Cocuklarin Ozellikleri

Ebeveynlere ait demografik bilgiler yas, egitim
durumu, yasanan yer, meslek, medeni durum, cocuk
sayisi, aylk gelir, is bilgileri ve saglik problemleri,
PODCI ve BDI'nin tamimlayici istatistikleri Tablo
1'de gosterilmistir. Cocuklara ait &zellikler yas,
cinsiyet, boy, viicut agirhgi, vicut kiitle indeksi,
GMFCS, MACS, EDACS ve CFCS, seviyeleri ile SP
tiplerinin dagilimindan olusmaktaydi (Tablo 2).
Cocuklarin % 56,8'i (n=88) erkek, % 43,2's1 (n=67)
kiz ve yas ortalamasi 7,52+4,77 yildi. Olgularin %
79,4°l (n=123) spastik, % 8,4’li (n=13) diskinetik, %
7,7’si hipotonik (n=12), % 3,2’si (n=5) karma ve %
1,3l (n=2) ataksik SP tanilydi (Tablo 2).

Gecerlik ve Giivenirlik

Kapsam Gecerlik Oram ve Kapsam Gecerlik
indeksi

Elde edilen sonuclara gore her bir maddenin kapsam
gecerlik oranlari Tablo 3’te verilmistir. Kapsam
gecerlik orani yeterli olmayan maddeler &lcekten
cikarildi. Elde edilen bulgulara gore Kaiser-Meyer-
Olkin ve Bartlett Kiresellik Degerlerinin yapisal
gecerlige uygun oldugu kanitlandi. Analiz sonucu
dokuz alt boyut belirlendi (Tablo 3).

Giivenirlik

ic tutarhigi belirlemek amaciyla kullanilan Cronbach
alfa katsayisi a=0,659 olarak bulundu. Olcek,
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ICC=0,939 olarak belirlenen deger ile yiiksek
seviyede guvenir bulundu.

Alinan Fizyoterapi Hizmeti ve Uygulanan Ev
Programi Oranlari

Calismamizda ebeveynlerin % 97,44 (n=151)
cocuklarinin fizyoterapi ve rehabilitasyon hizmeti
aldigini belirtti. Cocuklarin % 34,8'i (n=54) haftada
iki seans fizyoterapi ve rehabilitasyon aliyordu.
Ebeveynlerin % 35,5'i (n=55) bes yildan uzun bir
stredir ev programi uyguluyordu. Bir haftada ev
programi uygulanan giin sayisinin oranlari birbirine
cok yakin olup en yiiksek oran % 24,5 (n=38) ile “her
glin” secenegi oldu. Ev programini % 61,9 (n=96)
orani ile anneler uygulamaktaydi. Ev programi
uygulama siireleri Tablo 1'de verilmistir.

Ev Programi Uygulama Orani ile Serebral
Palsinin Motor Fonksiyonel Seviyesi Arasindaki
iligki

Gelistirilen Serebral Palsili Cocuklarin
Ebeveynlerinin Fizyoterapi ve Rehabilitasyon Ev
Programina Uyumlarini Degerlendirme Olceginden
elde edilen toplam skor ile cocuklarda SP’nin motor
fonksiyonel seviyesi (GMFCS) ile ev programina
uyum arasinda anlamli bir iliski bulundu (p=0,004).
Ev programina uyum seviyesi ile GMFCS seviye |
ve V arasinda (p=0,020), ve GMFCS seviye lll ve V
(p=0,002) arasinda GMFCS seviye V lehine anlamli
bir fark oldugu saptandi. Sonug¢ olarak, GMFCS
seviyesi V olan SP’li bireylerin ev programini daha
cok uyguladiklar ve ailelerin ev programini daha
fazla uyum sagladiklari belirlendi (Tablo 4).

Ev Programina Uyum ile Fizyoterapiste Ait
Ozellikler Arasindaki iligki

Ebeveynlerin  ev  programina uyumu ile
fizyoterapistlere  ait  ozelliklerin  arasindaki
iliskiyi 6lcen toplam alti madde bulunmaktaydi.
Bu maddelerden birincisi ev  programina
uyumu sorgularken, geri kalan bes madde
fizyoterapistlere ait ozellikleri arastirmaktaydi.

Tablo 4: Serebral Palsili Cocuklarin Ebeveynlerinin Fizyoterapi ve Rehabilitasyon Ev Programina Uyumlarini Degerlendirme
Olcegi Sonuclar.

- GMFCS | GMFCS 1I GMFCS 11l GMFCS IV GMFCS V
Degisken p
3,000 3,000 3,000 3,000 3,000 0.004°
(2,000-5,000)° (2,000-5,000) (2,000-5,000)° (2,000-5,000) (2,000-5,000)° ’

*Kruskal-Wallis testi p<0,005 Bonferroni p degeri. ‘"Mann-Whitney U testi *p<0,01 GMFCS I1>GMFCS V, GMFCS IlI>GMFCS V. GMFCS: Kaba Motor Fonksiyon
Siniflandirma Sistemi.
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Tablo 5: Ev Programina Uyum ile Fizyoterapistin Tutumu, Cevresel Faktérler Arasindaki Korelasyon iliskisi.

Ev Programina Uyum ile Fizyoterapistin Tutumu Arasindaki Korelasyon (n=155)
Madde 1: Ev programini diizenli ve eksiksiz bicimde uyguluyorum
Fizyoterapistimizin egzersizleri dogru uygulatma konusunda yeterince r 0,225
Madde 12 - > D
yardimci oldugunu diisiiniiyorum p 0,005*
; T - : - 0212
Madde 13 FI"ny)t?rapIStlmIZIn egzersiz programini yeterince agiklayici anlattigini r )
disiintiyorum p 0,008*
r 0,200
Madde 15 Fizyot istimize guiveniri ;
adde izyoterapistimize giivenirim D 0.012*
Fizyoterapistimizin egzersiz programi sonunda ulasilacak hedef konusunda r 0,155
Madde 16 . - o T
gercekci oldugunu dusiiniiyorum p 0,053
Madde 17 Fizyoterapistimize egzersiz programi ile ilgili sorularim oldugu zaman r 0,221
rahatlkla sorabilirim p 0,006*
Cevresel Faktorler ile Ev Programina Uyumun Korelasyon iliskisi
Madde 6: Egzersiz programini diizenli uygulayamadigimda kendimi baski altinda hissediyorum
Madde 25 Kullandigimiz ilaglarin yan etkisi egzersiz programini uygulama diizenimizi r -0,233
degistiriyor. p 0,003*
Madde 24: Kullandigimiz yardimci ekipmanin (AFO vb) ev programini uygulamamiza yardimci
oldugunu diisiiniiyorum
Egzersiz yaparken cihazlarimizi kullaniriz (AFO, kalkaneal kap KAFO, ayakta 0,741
Madde 23
durma sehpasi vb.) p <0,001*
*p<0,05.

Maddeler arasi korelasyon sonucu, Madde 1 (ev
programina uyum maddesi) ile fizyoterapistlerin
ev programini uygulamaya yardimci olma dizeyini
sorgulayan Madde 12 (Terapistimizin egzersizleri
dogru uygulama konusunda vyeterince yardimci
oldugunu dustiniiyorum) arasinda disiik seviyede
korelasyon bulundu (r=0,225, p=0,005). Madde
1 ile fizyoterapistlerin ev programini yeterli
seviyede aciklama diizeyini sorgulayan Madde 13
(Fizyoterapistimizin egzersiz programini yeterince
aciklayicr anlattigini diistintiyorum) arasinda diistk
seviyede iliskisi bulundu (r=0,212, p=0,008). Madde
1 ile fizyoterapiste olan gliveni sorgulayan Madde
15 Fizyoterapistime givenirim arasinda dusuk
seviyede iliski oldugu belirlendi (r=0,200, p=0,012).
Madde 1 ile fizyoterapistlerin hedef belirleme
konusundaki belirleyiciliklerini sorgulayan Madde
16 (Fizyoterapistimizin egzersiz programi sonunda
ulasilacak hedef konusunda gercekci oldugunu
dustinilyorum) arasinda anlamli bir iligski bulunmadi
(r=0,155, p=0,070). Madde 1 ile fizyoterapistlerin
sorulan sorulara karsi verdigi cevaplari sorgulayan
Madde 17 (Fizyoterapistimize egzersiz programi ile
ilgili sorularim oldugu zaman rahatlikla sorabilirim)
arasinda zayif seviyede korelasyon oldugu belirlendi
(r=0,221, p<0,010) (Tablo 5).
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Ev Programina Uyum ile Cevresel Faktérler
Arasindaki iliski

ila¢ kullanimi ile ev programina uyum arasinda
negatif ve zayif bir korelasyon oldugu belirlendi (r=-
0,233, p=0,003). Cihaz kullanimi ile arasinda pozitif
ve yiiksek bir korelasyon oldugu saptandi (r=0,741,
p<0,001) (Tablo 5).

Serebral Palsili Cocuklarin Ebeveynlerinin
Fizyoterapi ve Rehabilitasyon Ev Programina
Uyumlarini Degerlendirme Olcegi ile PODCI
Veri Toplama Araci ve Beck Depresyon
Envanterinin iliskisi

PODCI ile Ev Programi Olgegi arasinda anlamli
bir iliski bulunmadi (r=0,093, p>0,05). BDI ile ev
programina uyum 0&lcegi toplam skoru arasinda
anlamli iligkili oldugu bulundu (r=-0,405, p<0,01).

TARTISMA

Pediatrik fizyoterapi ve rehabilitasyon kapsaminda
SP’li cocuklarin ailelerine verilen ev programina
uyumu degerlendirmek icin bir 6lcek gelistirmek
ve gelistirilen o&lcegin gecerlik ve givenirligini
arastirmak amaciyla yiritilen bu calisma
sonucunda, gelistirilen dlcegin gecerli ve glivenir
oldugu belirlendi. Olcegin  ebeveynlerin  ev
programina uyumunu degerlendirebilecek yapida
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Dahil edilme
kriterlerine uygun
bireyler
(n=165)

Olcegi uygulamak

istemeyen bireyler

istatisiksel Analiz

Olcegi uygulayan
bireyler (n=155)

(n=10)

Olcegi uygulayan

bireylerden randomize
olarak secilenler

istatisiksel Analiz

Olcegi iki hafta
arayla uygulayan
bireyler (n=50)

(n=50)

Sekil 1: Calisma Akis Semasi.

bir 6lcek oldugu bulundu.

Bir olcegin gilivenir olabilmesi icin test-tekrar
test ve ic tutarliik degerlerinin yiksek olmasi
gerekmektedir. Pediatrik rehabilitasyon alaninda
kullanilan Bakim Siirecleri Ol¢tiimii (MPOC), PODCI,
Pediatrik Fonksiyonel Bagimsizlik Ol¢iimii (WeeFIM),
Pediatrik Engellilik Degerlendirme Envanteri (PEDI)
ve Cocuk Saghgr Anketi (CHQ) gibi olceklere
baktigimizda, givenirlik icin gereken degerlerin
ylksek oldugu goézlemlenmektedir (24-26). Test-
tekrar test degeri ve ic tutarlik degerleri ylksek
olan olcegimizin de bu acgidan yaklasildiginda,
pediatrik rehabilitasyon alaninda yaygin olarak
kullanilan yukarida bahsedilen 6lceklere denk
bir yapida oldugu diistiniilebilir. Olcegin gegerli
olabilmesi, hedeflenen konunun dogru bir bicimde
sorgulanmasi anlamina gelir (27). Yapilan istatistik
analizler sonucu olcekten bazi maddeler cikarildi.
Orijinal 6lcek olusturan calismalar incelendiginde,
gecerlik ve giivenirligi yiksek sayidaki maddeler
ile belirlendikleri, ©zellik 6lcme hassasiyetine
gore madde sayilarinin degisiklik gosterebildigi
gorilmektedir (28,29). Literatiire baktigimizda
gecerlik icin  dogru istatistiksel asamalar
izledigimiz gorulmektedir (30). Dolayisiyla 6lcegimiz
hedefledigi konuyu élgme acisindan da dogru bir
noktadadir.

Ev programinin ebeveynler tarafindan dogru
ve dizenli olarak uygulanmasinin saglanmasi,
pediatrik fizyoterapi ve rehabilitasyon acisindan

genel bir amactir. Bu konuyu inceleyecek gecerli
ve givenir bir 6lcim aracinin var olmamasi
sorun yaratmaktadir. Bu calismada gelistirilen
olcekteki her bir maddenin amaci, ebeveynlerin
ev programina uyumunu Olcmek ve uyum
saglayamama nedenlerini bulmakti. Olcekten elde
edilen sonuclara gore, ebeveynlerin ev programini
diizenli ve eksiksiz uygulama orani % 52,9 olarak
bulundu. Konu ile ilgili diger bir calismada ise,
Chappell ve Williams'in SP’li cocuklarda ev programi
uygulama sikligini arastiran calismasinda ev
programina uyum % 50,6 olarak bulunmustur (7). Bu
calismada ev programi uygulanip uygulanmadigina
cevap aranmis ancak ev programi uygulamama
nedenleri konusunda ayrintili bilgi verilmemistir.
Bu nedenle, calismamizin hipotezlerinde sebep-
sonug iliskisine yer verildi ve ev programina uyuma
etki eden faktorlerin belirlenmesi hedeflendi.
Calismamizda bireylerin % 35,4'l giin icerisinde bir
saatten daha uzun sireli ev programi uygularken,
% 26,5'i ev programi icin 30 dakikadan az bir siire
harcamaktaydi. Ev programina ayrilan siire ile ev
programina uyum seviyesi arasindaki iliskili, ev
programi uygulanma siiresi arttik¢a ev programina
olan uyumun artmasi olarak yorumland.

Her maddenin birbirleri ile olan iliskisine
bakildiginda, ev programinin neden uygulanmadigi
ve ev programini uygulamaya tesvik edici nedenler

ortaya konulabildi. Ev programinin dizenli
olarak uygulanmasini tesvik eden nedenler,
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fizyoterapistlerin ilgi dizeyi, cevresel faktorler
ve ev programinin icerigi olarak l¢ ana grupta
toplandi. MPOC kullanilarak yapilan calismalarda
ise, tedaviye uyumu, ailenin stres seviyesi, cocugun
yasi, engelin siddeti ve verilen tedavi hizmetinin
kalitesinin etkiledigi bildirilmektedir (24). Ev
programi fizyoterapistler tarafindan verilen bir
saglik hizmeti olarak disundldiginde, icerigi
diizgiin olmayan bir programinin ebeveynlerin
uyumunu etkileyecegi sonucu ¢ikmaktadir.

Calismamizda fizyoterapistlerin ev programini
detayli olarak verip veremedigini yordayan
maddelere verilen cevaplara gore, fizyoterapistlerin
ev programini detayli anlatmalarinin, diizenli olarak
cocuklari ve aileleri takip etmelerinin, ebeveynin
kolay uyum saglayabildigi ortez ve/veya adaptif
cihazlari verebilmesinin, ev programinin yeterli ve
mimkin oldugunca amaca yonelik olmasinin ev
programina uyumu artirdigi goriilmektedir.

Ebeveynlerin  depresyon seviyeleri ve buna
bagl olarak yasam Kkaliteleri ginlik yasamda
yapabilecekleri aktivite sayisini olumsuz anlamda
etkileyebilir. Ones ve ark’nin SP’li cocuk sahibi
annelerin yasam kalitesi ile saghkli cocuk
sahibi annelerin yasam kalitesini karsilastirdigi
calismada, SP’li cocuk sahibi annelerin yasam
kalitesi daha diisik bulunmustur (31). Bu durumun
ev programina uyum seviyesini etkiledigini,
calismamizin sonuclarida desteklemektedir. BDI
degeri ile olan korelasyonlar, ailelerin depresyon
seviyesi azaldik¢a, ev programi uygulama diizeyinin
arttigini gostermistir. Ebeveynlerin yapacaklari
goreve odaklanabilmeleri icin motivasyonu yiiksek
tutmalari ve durumu kabullenmeleri cok 6nemlidir.
Bu duruma retilecek ¢6ziim siirecin en basinda,
ailelerin psikolojik destek almalari, siirecte yalniz
kalmalarinin énlemesi gelmektedir (32).

McCauley ve ark., ICF kodlama sistemini kullanarak

maddeleri  belirlenen, gecerlik ve givenirlik
diizeyi yiksek olan Craig Hospital Inventory
of Environmental Factors (CHIEF) dlcegini

gelistirmislerdir (33). Bu calisma temel alinarak ve
uygulanacak programin ICF maddeleri ile uyumlu
olmasi gerektigini disunlerek, calismamizda 6lcek
maddeleri ICF ile ortiisecek bicimde siniflandirildi.
Boylece calismamizda arastiriimasi hedeflenen
konunun bircok yonden ele alindigini ve bu durumun
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kapsam gecerligi acisindan olcegi destekledigini
disinmekteyiz.

Calismamizda ev programi uygulama dizeyi
ile fonksiyonel seviyeler arasindaki iliski de
karsilastirildi. SP’li cocuklarin viicut islevleri ve
yapilar, katihm, aktivite, kisisel faktorler ve
cevresel faktorlerin (fizyoterapist tutumu, ortez
ve adaptif cihaz kullanimi ve ila¢ kullanimi) ev
pogrami onerilirken dikkate alinmasi gerektigi ve
ev programina uyum ile iliskili olduklari belirlendi.
Kisisel faktorler cercevesinde degerlendirilebilen
cinsiyet, yas, boy, vicut agirhigr ve vicut kitle
indeksi gibi degiskenler arasinda yalnizca yas ile ev
programina uyumun iliskili oldugu; viicut islevleri ve
yapilari kapsamina giren GMFCS'nin ev progamina
uyum ile pozitif yoénde iliskili oldugu gosterildi.
Literatiirde ev programinin aktivite ve katilima
etkisini gecerligi ve glivenirligi kanitlanmis &lcekler
ile arastirmis bir calisma henliz mevcut degildir.
Ancak cocuklarin  fizyoterapi merkezlerinden
aldigi rutin seanslar sirasinda uygulanan tedavi
programina ek olarak énerilen ev programinin etkili
oldugunu kanitlamis calismalar bulunmaktadir (3-
5).

Klinik gozlemlerimiz sonucu, hafif etkilenimi
olan tablolarda, ev programi uygulamanin zor
olmayacagl ancak agir etkilenimi olan tablolarin
tam tersi zorluk yasayabilecegi disiincesi ile bu
arastirmada ev programi uygulama diizeni ile SP’nin
tipi ve siddetinin birbiri ile iliski durumu ve ayrica
tiplerin ve GMFCS seviyelerinin birbirleri arasindaki
iliski incelendi. Ev programina uyum ile cocuklarin
fonksiyonel diizeylerini belirleyen GMFCS seviyeleri
arasinda anlamb iliskiler bulundu. GMFCS Seviye
[ ile V, seviye Il ile Il ve seviye Il ile V arasinda
belirgin bir iliski bulundu. GMFCS’ye gore seviye |
fonksiyonel diizeyi en yiiksek olan SP’li grup, seviye V
ise en duslk olan gruptu. Bu baglamda, fonksiyonel
durumu iyi olan GMFCS seviyesi I, Il ve lll olan SP’li
bireyler ile fonksiyonel durumu ¢ok agir seyreden
GMFCS seviyesi IV ve V olan SP’li bireylerde, ev
programina uyum konusunda belirgin diizeyde bir
fark bulundu. Ebeveynlerin fonksiyonel seviyesi
IV ve V olan cocuklarda ev programina daha ¢ok
uyum saglarken Seviye I, Il ve llI'te ev programina
uyum seviyesinin disik oldugu gozlemlendi. Bu
durum, ailelerin cocuklarin zaten mobil olduklarini
disundkleri ve ev programini uygulama konusunda



daha az disiplinli olduklarini gosterebilir. Diger
taraftan ise, seviye IV ve V'te bas kontroli olmayan
veya bas kontroliinii zor tamamlayan ve desteksiz
oturamayan cocuklar diistinildugiinde, ailelerin bu
cocuklar icin daha korumaci davrandiklari ve bu
nedenle ev programini daha disiplinli uyguladiklari
dustindlebilir.

Bu calismadan elde edilen sonuclar klinisyenler ve
arastirmacilaricin dnemtasimaktadir. Klinisyenlerin
ev programi verirken ve diizenli takibini yaparken
hangi parametrelere dikkat etmesi gerektigi
konusunda yol gosterici olacaktir. Arastirmacilara
ise, farkli calismalarda tezlerinde kullanabilecekleri
yepyeni bir élcek sunmaktadir.

CahismaninAnkaraili sinirlariicinde yapilmasi sebebi
ile, ebeveynlerin ve fizyoterapistlerin ev programina
yaklasimi konusunda tim ilkeye genellenebilecek
bir fikir edinilemedi. Fizyoterapi ve rehabilitasyon
hizmeti acisindan kapsamli gelismenin olmadigi
illeri de kapsayan, fizyoterapistlerin ve ebeveynlerin
ev programina uyumunu arastiracak daha genis
katilimli bir calisma, Tirkiye genelini kapsayacak
bir profil cizebilir. Ebeveynlerin bir kismi PODCl'yi
ve BDl'yi cevaplamak istemedi. Bir kismi ise,
cevaplamaya vakit ayiramadi. Bu nedenle verilerde
olusan kayip, sonuclari etkilemis olabilir. Ayrica,
yasam kalitesi ve ev programina uyum arasindaki
iliskiyi ortaya koyacak ileri calisma gerektigi
disunaldu.

Sonug olarak, bu arastirmada SP’li ¢cocuk sahibi
ebeveylerin ev programina uyumunu belirleyen,
gecerligi ve givenirligi kanitlanmis bir dlcek
gelistirildi.  Gelistirilen  6lcegin  uygulandigi
ebeveynlerden alinan bilgilere gore, ev programina
uyumu  saglamanin  bilesenleri  fizyoterapist,
ebeveyn, cevresel faktorler ve kisisel faktorler
olarak belirlendi. Elde edilen sonuclar, fizyoterapist
ile ebeveyn arasinda guven iliskisinin kurulmasinin
onemini  gostermektedir. Calismada cevresel
faktorlerin ev programina uyuma etki ettigi belirgin
bir sekilde ortaya konuldu. Ev programina uyuma
etki eden faktérlerin belirlendigi bu calismanin
ikinci asamasi, ev programini bu calismada
belirlenen faktorlerin 1si8inda 6neren fizyoterapist
grubu ile ev programini geleneksel bicimde 6neren
fizyoterapist grubu arasinda fark olup olmadigin
arastiran bir calismanin planlanmasi olacaktir.
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HOW DOES MYELOID OR LYMPHOID ORIGIN OF
HEMATOLOGIC MALIGNANCY AFFECT PULMONARY
FUNCTION, MUSCLE STRENGTH, EXERCISE CAPACITY,
AND QUALITY OF LIFE?

ORIGINAL ARTICLE

ABSTRACT

Purpose: Although recipients’ muscle strength, exercise capacity and quality of life (QOL) may deteriorate
during allogeneic hematopoietic stem cell transplantation (AHSCT), impacts on pulmonary function, muscle
strength, exercise capacity, and QOL are still unknown in recipients based on immunophenotypes. Therefore,
this study aimed to investigate retrospectively physical impairments and QOL between recipients with
myeloid and lymphoid malignancies.

Methods: Pulmonary function (FEV,, FVC, PEF, FEV /FVC, and FEF,, . ), quadriceps and respiratory muscle
strength, exercise capacity (incremental shuttle walk test, ISWT), and QOL of 25 recipients with myeloid
(42.76+14.72 years) and 22 recipients with lymphoid (37.27+14.13 years) hematologic malignancies (>100
days post-AHSCT status) were analyzed retrospectively.

Results: Age, gender, FEV,, FVC, PEF, quadriceps strength, QOL scores, and ISWT distance (lymphoid:
637.27+211.1 m, myeloid: 704+211.6 m, difference: 66.73 m) were similar between the groups (p>0.05).
Lymphoid group’s FEV /FVC and FEF,, ., values were statistically higher, and the percentage of ISWT
distance (effect size d=0.97, power (1-B)=0.89), maximum inspiratory pressure (lymphoid: 106.64+23.99
cmH,0, myeloid: 121.88+24.4 cmH, 0, difference: 15.24 cmH,0) and maximum expiratory pressure (lymphoid:
122.55+38.29 cmH,0, myeloid: 146.72+33.06 cmH,0, difference: 24.18 cmH,0) were significantly lower
than the myeloid group (p<0.05).

Conclusion: All recipients had common debilitating problems on exercise capacity, lower extremity strength,
and QOL. However, recipients with lymphoid type disorder had more reduced respiratory muscle strength
and exercise capacity. Small airway obstruction was more commonly observed respiratory dysfunction
in recipients with myeloid type disorder. Modifying and adjusting contents of rehabilitation programs
according to immunophenotype of hematologic malignancy should be considered in further study.

Key Words: Exercise Test; Hematologic Neoplasms; Hematopoietic Stem Cell Transplantation; Muscle
Strength; Quality of Life.

HEMATOLOJiK MALIGNITENIN MIYELOID VEYA
LENFOID KOKENi SOLUNUM FONKSiIYONU,
KAS KUVVETI, EGZERSIZ KAPASITESI VE YASAM
KALITESINi NASIL ETKILER?

ARASTIRMA MAKALESI

0z

Amag: Allojeneik hematopoetik kok hiicre transplantasyonu (AHKHT) boyunca alicilarin kas kuvveti, egzersiz
kapasitesi ve yasam kalitesi kotiilesmesine ragmen, alicilarda immunofenotipik ozelliklere gére solunum
fonksiyonlar, kas kuvveti, egzersiz kapasitesi ve yasam kalitesi tizerine etkiler halen bilinmemektedir. Bu
yiizden, bu calismada miyeloid ve lenfoid maliniteli alicilar arasinda fiziksel bozukluklarin ve yasam kalitesinin
retrospektif olarak arastirilmasi amaglandi.

Yontem: Yirmi bes miyeloid (42,76+14,72 yil) ve 22 lenfoid (37,27+14,13 yil) hematolojik maliniteli
alicilarinin (AHKHT sonrasi durumu >100 giin) solunum fonksiyonlari (FEV,, FVC, PEF, FEV /FVC ve FEF%25775),
quadriceps kuvveti ve solunum kas kuvveti, egzersiz kapasitesi (artan hizda mekik ytrtime testi, AHMYT) ve
yasam kalitesi retrospektif olarak analiz edildi.

Sonuglar: Yas, cinsiyet, FEV,, FVC, PEF, quadriseps kas kuvveti, yagsam kalitesi puanlari ve AHMYT mesafesi
(lenfoid: 637,27+211,10 m, miyeloid: 704,00+211,60 m, fark: 66,73 m) gruplar arasinda benzerdi (p>0,05).
Miyeloid gruba gore lenfoid grubun FEV,/FVC ve FEF . .. degerleri istatistiksel olarak daha yiiksekti (p<0,05),
ve AHMYT mesafesi yiizdesi (etki bilyiikligii d=0.97, giic (1-B)=0.89), maksimum inspiratuar basing (lenfoid:
106,64+23,99 cmH,0, miyeloid: 121,88+24,40 cmH,0, fark: 15,24 cmH,0) ve maksimum ekspiratuar basing
(lenfoid: 122,55+38,29 cmHZO, miyeloid: 146,72+33,06 cmHZO, fark: 24,18 cmHZO) ise, anlamli olarak daha
duisiiktti (p<0,05).

Tartisma: Tim alicilar egzersiz kapasitesi, alt ekstremite kas kuvveti ve yasam kalitesi konusunda benzer
zayiflatici problemlere sahipti. Ancak, lenfoid tip bozuklugu olan alicilar daha diistk solunum kas kuvveti ve
egzersiz kapasitesine sahiptiler. Kiiciik havayolu obstriiksiyonuysa, miyeloid tip bozuklugu olan alicilarda
daha yaygin olarak gozlenir. Rehabilitasyon programi iceriklerinin hematolojik malinitenin immunofenotipine
tipine gore diizenlenmesi ve ayarlanmasi yaklasimi tizerinde durulmasi gereken bir konudur.

Anahtar Kelimeler: Egzersiz Testi; Hematolojik Neoplazmlar; Hematopoietik Kok Hiicre Transplantasyonu;
Kas Kuvveti; Yasam Kalitesi.
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INTRODUCTION

Hematologic malignancies affecting the blood, bone
marrow, and lymph nodes comprise either myeloid
or lymphoid blood stem cells of origin (1,2). While a
lymphoid stem cell differentiates to a lymphocyte,
a myeloid stem cell becomes one of the red blood
cells, white blood cells or platelets. Defects in
myeloid stem cells result in acute and chronic
myeloid neoplasms, myelodysplastic syndromes
or myeloproliferative diseases, whereas defects
in lymphoid stem cells result in lymphoma, acute
or chronic lymphocytic leukemia or myeloma (1,2).
However, most of these hematologic malignancies
are characterized by higher rates of morbidity and
mortality because of both nature and side effects
of various treatments including chemotherapy with
multiple agents, corticosteroids, and hematopoietic
stem cell transplantation (HSCT) (1,2). Especially
after allogeneic HSCT, recipients experience
higher rates of impairments in pulmonary function,
respiratory and peripheral muscle strength, exercise
capacity and quality of life scores which make their
lives difficult in terms of actively trying to return to
their life (3,4). In addition, these impairments may
lead to pulmonary complications (5) which HSCT
process along with physical complications, may be
even fatal for allogeneic recipients. Although each
hematologic disease has different negative impacts
on various body systems or organs after HSCT (1),
little attention has been paid to the comparative
investigation of impacts of myeloid and lymphoid
hematologic malignancies on pulmonary functions,
muscle strength, exercise capacity, and quality
of life in allogeneic HSCT recipients. There is no
study investigating the differentiation of physical
impairments in recipients based on blood cell type
to the best of our knowledge. Therefore, the present
study aimed to investigate retrospectively physical
impairments between recipients with hematologic
malignancies according to the cell of origin.

METHODS

Study Design

A retrospective study was conducted at Gazi
University, Faculty of Health Sciences, Department
of Physiotherapy and Rehabilitation, Ankara,
Turkey. The data were anonymized. Gazi University
Ethics Committee approved the retrospective study

116 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(2)

(Number: 2018-18). The study was followed by the
principles of the Declaration of Helsinki. Written
informed consent forms were not necessary to be
obtained from participants since the data were
anonymized in this retrospective study.

Participants

The data of the patients who were referred for
participation in the rehabilitation program as an
outpatient from the Bone Marrow Transplantation
Unit between March 2012 and December 2016
were retrospectively analyzed. Fifty-seven patients
diagnosed with hematologic malignancy were
recipients who underwent allogeneic HSCT. Ten
recipients were excluded from the analysis due
to the reasons including older age (>65 years)
(n=2), orthopedic problem (n=5) and cutaneous
graft-versus-host disease (GvHD) (n=3), which
limited them to walk. Of 47 allogeneic HSCT
recipients 25 had myeloid and 22 lymphoid type
disorder. The diagnostic distribution of recipients
in the groups was as follows: the myeloid group
included 14 (56%) acute myeloid leukemia, eight
(32%) myelodysplastic syndrome, and three (12%)
chronic myeloid leukemia while the lymphoid group
included 16 (72.7%) acute lymphoblastic leukemia,
two (9.1%) Non-Hodgkin lymphoma, and four
(18.2%) multiple myeloma.

Inclusion criteria for the analyses were 18-65
years of age, being an allogeneic HSCT recipient
who was at minimum 100 days status post HSCT
and receiving optimal standard medical therapy
including immunosuppressive agents, antibiotics,
supplements, and other drugs. Exclusion criteria
were cognitive disorders, orthopedic or neurological
disease with a potential to affect the assessment of
exercise capacity, acute hemorrhage, comorbidities
such as asthma, chronic obstructive pulmonary
disease, acute respiratory or other infections,
visual impairments, and mucositis that may limit
measurements. The reason for the inclusion of
these recipients at a minimum 100 days status
after HSCT was the period beginning from day
100 is the intermediate/late recovery phase of
allogeneic-HSCT survivors (6). Furthermore, as
physical functioning rapidly decreases immediately
after HSCT, early moderate impairments frequently



return to pre-HSCT levels after 100 days in HSCT
survivors (6).

The data related to the patient summary of
transplantation, performance status before HSCT
and total blood counts including hemoglobin,
platelet, white blood cell, blood glucose level,
albumin, and total protein were obtained from
hospital records. Performance status for cancer
patients, which was evaluated based on the Eastern
Cooperative Oncology Group (ECOC) (7) and
Karnofsky Performance Status (8), were recorded.

Exercise Capacity

Incremental shuttle walk test (ISWT) distance was
recorded as a measure of maximal exercise capacity
and also expressed as a percentage of predicted
values (9). Vital signs, including heart rate, oxygen
saturation, blood pressure, respiratory rate, as
well as dyspnea and fatigue perceptions measured
before and after the ISWT were also recorded. The
minimal clinically important difference (MCID) for
ISWT, 47.5 m, was used (10).

Pulmonary Function Test

Forced expiratory volume in one second (FEV)),
forced vital capacity (FVC), FEV,/FVC, peak
expiratory flow rate (PEF), and forced expiratory
flow at 25-75% (FEF, .., ) were obtained from
the records. Pulmonary function test had been
performed using a spirometer (Vmax 220
SensorMedics Corporation, Yorba Linda, CA, USA)
concerning American Thoracic Society/European
Respiratory Society (ATS/ERS) guidelines (11). The
values of FEV,, FVC, FEV /FVC, PEF, and FEF, .
expressed as percentages of expected values (12)
were used for the analysis.

Respiratory Muscle Strength

Inspiratory or expiratory muscle strength was
recorded as the measurements of maximum
inspiratory pressure (MIP) and maximum expiratory
pressure (MEP) which had been performed using
a portable mouth pressure device (Micro Medical
MicroRPM, England, UK) according to guidelines
of ATS/ERS (13). The highest measured values
for MIP and the MEP were recorded. In addition,
reference values were used to interpret results
(14). The guidelines have indicated that a MIP with
a lower limit than 80 cmH,O also demonstrates
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clinically significant inspiratory muscle weakness
(13). Furthermore, values of MEP with lower limits
of 160 cmH,0 for men and 120 cmH,0 for women
suggest expiratory muscle weakness (15). The
MCID for MIP, 13cmH, 0, was also used (16).

Quadriceps Strength

Quadriceps femoris muscle strength, which was
measured as the highest value of both sides, a
hand-held dynamometer (JTECH Commander, Salt
Lake City, USA) was used. Reference values were
used to state the percentages of predicted values
(17). The MCID for quadriceps femoris muscle
strength, 17.2 N, was used to interpret the mean
difference (18).

Quality of Life

The quality of life data was obtained using the
Turkish version of European Organization for
Research and Treatment of Cancer Quality of Life
Questionnaire C30 version 3.0 (EORTC QLQ-C30)
(19), and the permission to use the questionnaire
was previously obtained. This self-administered
questionnaire  incorporates five  functional
subscales, including social functioning subscale,
three symptom subscales, including fatigue
subscale and global health status as well as several
single items. All item scores are transformed into a
percent (0-100). Higher values represent a higher
functional/healthy level in functional subscales, a
higher quality of life level in global health status,
and anincreased presence of symptoms in symptom
subscales (20). To interpret the significant change
in the quality of life scores, investigators use the
statement of Osoba et al. (21). If the value of each
subscale respectively changes about 5-10%, 11-
20%, and >20%, it shows “a little,” “moderate,”
and “very much” change in subscales of EORTC
QLQ-C30 (27).

Statistical Analysis

Windows-based SPSS 15.0 statistical analysis
programwas selected to perform statistical analysis
(SPSSInc., Chicago, lllinois, USA). Visual (histograms,
probability plots) and analytical methods (Shapiro-
Wilk’s test) were used to determine the presence of
normally distributed variables. The variables were
stated as meanzstandard deviation, the mean
difference between groups, 95% confidence interval
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(Cl), frequency, and percentage. Student t-test for
normally distributed variables and Chi-square test
for nominal data were used. Level of significance
was also set to p<0.05. Post hoc power analysis
(G*Power 3.0.10 system, Franz Faul, Universitat
Kiel, Germany) was performed using ISWT data to
compute achieved power regarding the difference
between two independent means and percentages
predicted of the distance of participants for an a
value of 0.05, effect size of 0.50 and sample size
group 1 (n=25) and 2 (n=22) which was presented
as power (1-B) (22).

RESULTS

Demographic characteristics were similar in the
myeloid and the lymphoid groups (p>0.05, Table
1). The score of ECOG performance status was
one (“restricted in physically strenuous activity but
ambulatory and able to carry out work of a light or
sedentary nature, e.g., light housework, office work”)
in all recipients of both groups. Transplantation
characteristics were also summarized in Table
1. The stem cell sources for all recipients in
the two groups were peripheral blood. Clinical
characteristics were similar in the groups (p>0.05,

Table 1), except both levels of albumin, which
was lower in the lymphoid group compared to
the myeloid group and rates of acute GvHD which
was higher in the lymphoid group compared to the
myeloid group (p<0.05). Rates of corticosteroid use
before (myeloid: 5 (20%), lymphoid: 8 (36.4%)) and
after (myeloid: 9 (36%), lymphoid: 11 (50%) HSCT
were similar between the groups (p>0.05, Table 1).

Exercise Capacity

Only the percentage of ISWT distance (effect size
d=0.97, power (1-B=0.89), but not ISWT distance
(mean difference=66.73 m, over MCID, 95% Cl=-
57.72 to 191.18 m, effect size d=0.32, power (1-
13)=0.19), was significantly lower in the lymphoid
group compared to the myeloid group (p<0.05,
Table 2). The mean of ISWT distance was less than
80% of the predicted value in both groups (p>0.05,
Table 2).

Pulmonary Function Test

No significant difference was observed in FEV,, FVC,
and PEF values between the groups (p>0.05, Table
2). The FEV /FVC and FEF,, ., were significantly
lower in the myeloid group compared to the lymphoid

Table 1: Demographic and Baseline Clinical Characteristics of Myeloid and Lymphoid Groups.

L. Myeloid Group (n=25) | Lymphoid Group (n=22)

Ch t t

aracteristics Mean+SD Mean+SD P
Age (years) 42.76+£14.72 37.27+14.13 0.200
Female (n, %) 9 (36) 7 (31.8) 1.000
Weight (kg) 68.82+8.54 64.48+10.51 0.126
Height (m) 1.65+0.07 1.67+0.07 0.288
Body Mass Index (kg/m?) 25.40+3.69 23.16+4.07 0.053
Smoking History (packxyears) 21.49+22.96 7.42+14.58 0.081
Blood Levels

Hemoglobin (g/dL) 14.03+6.63 12.36+2.06 0.265

Platelet (mm?3) 212192+73438.75 183327.27+82647.62 0.211

White Blood Cell (mm?) 6902.48+3134.30 5741.5+2497.34 0.171

Blood Glucose Level (mg/dL) 96.08+17.12 95.76+23.46 0.957

Albumin (g/dL) 4.29+0.30 4.05+0.37 0.0317%

Total Protein (g/dL) 6.74+0.67 6.61+0.65 0.563
Karnofsky Performance Status (0-100%) 94.40+6.51 95.91+5.90 0.412
Donor Types (n, %)

HLA-Identical Sibling 17 (68) 17 (77.3)

HLA-Matched Other Relative 3(12) 0 (0) 0.420

HLA-Matched Unrelated 2 (8) 2(9.1)

HLA-Mismatched Unrelated 3(12) 3(13.6)
Acute GvHD (n, %) 4(16) 11 (50) 0.026*
Chronic GvHD (n, %) 7 (28) 10 (45.5) 0.214

*p<0.05. *Student’s t-test. “Chi-square test. HLA: Human Leukocyte Antigen, GvHD: Graft-versus-Host Disease.
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Table 2: Comparison of Exercise Capacity, Pulmonary Function, Muscle Strength, and Quality of Life in Myeloid and

Lymphoid Groups.

Characteristics Mye(lg;dzg)roup Lymp(:cllgzgiroup Mea(r; SDC:/fgllr;ence p
ISWT
Distance (m) 704+211.60 637.27+211.10 66.73 (-57.72-191.18) 0.286
%Distance 73.26+13.34 60.47+13.11 12.79 (5.00-20.59) 0.002*
Lung Function
FEV. (%) 92.56+14.27 99.59+19.73 -7.03 (-17.06-2.99) 0.165
FVC (%) 97.72+9.83 98.77+20.48 -1.05 (-10.84-8.73) 0.827
FEV_/FVC 78.72+8.38 85.71+4.97 -6.99 (-11.11--2.87) 0.001*®
PEF (%) 96.84+16.99 99.05+19.68 -2.21 (-12.98-8.57) 0.682
FEF25-75% (%) 73.64+23.25 92.27+20.10 -18.63 (-31.49--5.78) 0.005*
Quadriceps Femoris Strength
Left (N) 258.68+72.19 256.05+72.14 2.64 (-39.86-45.13) 0.901
Left (%) 58.44+14.61 55.37+15.18 3.07 (-5.69-11.83) 0.484
Right (N) 262.52+56.06 262.05+67.78 0.48 (-35.92-36.87) 0.979
Right (%) 59.39+12.01 56.58+13.15 2.82 (-4.57-10.21) 0.447
Respiratory Muscle Strength
MIP (cmH,0) 121.88+24.4 106.64+23.99 15.24 (0.99-29.49) 0.037*%
MIP (%) 105.83+30.2 93.06+29.28 12.77 (-4.76-30.3) 0.149
MEP (cmH,0) 146.72+33.06 122.55+38.29 24.18 (3.22-45.13) 0.025*
MEP (%) 123.44+32.23 96.07+26.48 27.37 (9.89-44.85) 0.003*
EORTCQLQ Subscales (0-100%)
Global Health Status 72.67+18.09 65.91+25.71 6.76 (-6.17-19.69) 0.298
Functional 76.62+18.86 77.48+20.01 -0.85 (-12.28-10.57) 0.881
Social Functioning 69.33+28.33 69.69+30.7 -0.36 (-17.71-16.98) 0.967
Symptom 20.62+16.33 18.42+17.35 2.20 (-7.69-12.09) 0.656
Fatigue 342242419 30.3+24.05 3.92 (-10.28-18.13) 0.581

*p<0.05. *Student’s t-test. Cl: Confidence interval. FEV,: Forced expiratory volume in one second, FVC: Forced vital capacity, PEF: Peak expiratory flow, FEF
,s9,: FOFced expiratory flow from 25% to 75%, MIP: Maximal inspiratory pressure, MEP: Maximal expiratory pressure, ISWT: Incremental shuttle walk test,
EORTCQLQ: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire.

group (p<0.05, Table 2). Two (89%) recipients in the
myeloid group and four (18.2%) recipients in the
lymphoid group had restrictive airway disease, only
three (12%) recipients in the myeloid group had
obstructive airway disease (p>0.05). Small airway
obstruction was also present in 16 (64%) recipients
of the myeloid group and six (27.3%) recipients of
the lymphoid group (p<0.05).

Respiratory Muscle Strength

No significant difference was observed in MIP%
between the groups (p>0.05, Table 2). The MIP
(mean difference=15.24 cmH,0, over MCID), MEP,
and MEP% values were significantly lower in the
lymphoid group compared to the myeloid group
(p<0.05, Table 2). While inspiratory muscle weakness
existed in two (8%) recipients in the myeloid group
and three (13.6%) recipients in the lymphoid group
(p>0.05), expiratory muscle weakness existed in

13 (52%) recipients in the myeloid group and 20
(90.9%) recipients in the lymphoid group (p<0.05).

Quadriceps Strength

Right, and left quadriceps femoris muscle strength
and its percentages of the predicted values were
similar between the groups (p>0.05, Table 2).
However, all means of both sides of quadriceps
femoris muscle strength were less than 80% of the
predicted value in both groups (p>0.05, Table 2).

Quality of Life

No significant difference was observed in global
health status, functional subscale, social function
subscale, symptom subscale, and fatigue subscale
of EORTC QLQ-C30 between the groups (p>0.05,
Table 2). There was a little change (6.76%, between
5% and 10%) in only global health status. Therefore,
recipients of the lymphoid group had clinically
lower quality of life level compared to others.
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DISCUSSION

The retrospective analyses of the myeloid and
lymphoid recipients firstly demonstrated that all
allogeneic HSCT recipients have common clinically
debilitating problems on exercise capacity (mean=
73.26% versus 60.47%, effect size d=0.97, power
(1-3)=0.89), lower extremity muscle strength
(mean=58.44% versus 55.37%) and quality of
life. Respiratory muscle weakness (especially in
expiratory muscles, 90.9%) and apparently reduced
maximal exercise capacity (66.73 m, over the
MCID) are more prevalent in recipients with defects
in lymphoid stem cells rather than recipients
with defects in myeloid stem cells. Small airway
obstruction was commonly observed in recipients
with myeloid malignancies (64% versus 27.3%).

In accordance with the results of the present study,
many studies in the literature have showed that both
myeloid and lymphoid hematologic malignancies
receiving high-dose chemotherapy generally
experience decreased physical performance and
impaired physiological condition (23) including
respiratory and peripheral muscle weakness,
decreased exercise capacity (24), sarcopenia (25),
sarcopenia related to decreased muscle strength
(25), evident sedentary lifestyle, and more reduced
quality of life before HSCT (26). In addition, these
impairments considerably deteriorate in the post-
HSCT period compared to the pre-HSCT period
(5,26,27). According to other outcomes of this
study, the serum albumin level was lower, but in
normal ranges, and also the presence of acute
GvHD but not rates of corticosteroid usages was
higher in lymphoid malignancies compared to
myeloid malignancies. In parallel to the results of
our recipients, protein and energy intakes decrease
after HSCT despite taking protein supplements
(28), and abnormalities in lower extremity muscle
strength, exercise capacity, pulmonary functions
(4) as well as muscle oxygenation (29) exist in
especially allogeneic HSCT recipients. The present
study demonstrated different types of impairments
in recipients with two distinct types of hematologic
malignancies. Based on the results of the study, it
seems that recipients with lymphoid malignancies,
including acute lymphoblastic leukemia, non-
Hodgkin lymphoma, and multiple myeloma further
suffer from impaired respiratory muscle strength
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and exercise capacity.

Meanwhile, recipients with myeloid malignancies,
including acute myeloid leukemia, Myelodysplastic
syndrome, and chronic myeloid leukemia suffer more
from pulmonary involvements, especially in small
airways which has also been supported by Kwok et
al. (30). Especially after allogeneic HSCT, recipients
may suffer from bronchiolitis obliterans syndrome,
a severe and nadir respiratory complication of
HSCT which is characterized by pulmonary function
abnormalities and irreversible small airway
narrowing due to the deposition of the scar tissue
(31). Kwok et al. (30) suggested that acute myeloid
leukemia (n=34, 35.8%), chronic myeloid leukemia
(n=32, 33.7%) and myelodysplastic syndrome (n=8,
8.4%) were the most common underlying diagnosis
in a total of 95 recipients with bronchiolitis
obliterans syndrome. All of these diagnoses
consist of myeloid malignancies, which may,
therefore, demonstrate the recipients with myeloid
malignancies might be candidates for bronchiolitis
obliterans syndrome. Our results regarding these
striking differences suggest that rehabilitation
programs should better be modified according to
the subtype of hematologic malignancy to ensure a
better prognosis without complications.

Generally, specialists know that physical
impairments may occur in  hematologic
malignancies both before and after HSCT process.
Nevertheless, in clinical practice, specialists have
not reached any practical information, which could
indicate directly physical needs of a patient with
hematologic malignancy according to the cell
of origin. Since the power of our study based on
percentage predicted value of the ISWT distance
was sufficiently large (89%) enough to comment
the results correctly, the results of the present study
may provide compelling evidence regarding risk-
adapted modification of rehabilitation programs.
Because the current study demonstrated that
although all recipients clinically have considerable
decreased maximal exercise capacity, lower
extremity muscle weakness, and more reduced
quality of life, type of impairments might vary in
lymphoid and myeloid disorders. According to our
results, recipients with lymphoid malignancies
experience expiratory muscle weakness, decreased
maximal exercise capacity and lower albumin



levels, recipients with myeloid malignancies
experience more abnormalities in small airways
post-HSCT. Except for more frequent acute GvHD
rates after HSCT in our recipients with lymphoid
malignancies, these differences may result from
abnormal DNA methylation of RUNDC3B (32).
Methylation of RUNDC3B in acute lymphoblastic
leukemia and its relation with a reduction in gene
expression have been stated previously (33). It has
not been observed in acute myeloid leukemia (34).
Therefore, RUNDC3B, expressed in various tissues
such as brain, thymus, ovary, testis, leukocytes,
liver, small intestines and prostate (35), is a
biomarker for diagnosis and prognosis in lymphoid
malignancies including acute lymphoblastic
leukemia and lymphomas (32). The RUNDC3B may
have a vital role in the pathogenesis of lymphoid
malignancies even after allogeneic HSCT survival.
For this reason, further studies should investigate
physical impairments of hematologic malignancies
separately according to diagnosis origin, lymphoid
or myeloid origin both before and after HSCT.
Moreover, lymphoid and myeloid recipients
received rehabilitation during HSCT process should
be studied in terms of the relation between gene
expression and these outcomes.

In conclusion, we presented a distinctive and
discriminating perspective to evaluate and follow-
up the physical condition and performance in
allogeneic HSCT survivors related to cell of origin.
In these recipients’ group, exercise capacity,
peripheral muscle strength, and quality of life should
be assessed for all hematologic malignancies.
Furthermore, respiratory muscle strength and
exercise capacity in lymphoid malignancies, as well
as pulmonary function in myeloid malignancies,
should be reviewed separately. As to whether the
malignancy is lymphoid or myeloid, the contents
of rehabilitation programs should be adjusted
individually in allogeneic HSCT recipients.
Pulmonary rehabilitation, including aerobic exercise
and respiratory muscle training, are crucial for all
allogeneic recipients but especially for survivors
with lymphoid cell disorder.
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SAFE AND EFFECTIVE USE OF ARM CYCLE
ERGOMETRY IN CRITICALLY ILL PATIENTS

ORIGINAL ARTICLE

ABSTRACT

Purpose: Patients in intensive care units (ICU) are often exposed to prolonged immobilization,
which, in turn, plays a vital role in impaired functional status. Exercise with an arm cycle ergometer
(ACE) could be a treatment option to minimize the harmful effects of immobility. This study was
aimed to investigate whether using ACE is a safe and effective intervention for preventing or
attenuating the decrease in functional status in critically ill patients.

Methods: A total of 35 adult critically ill patients were recruited for this study from among
those admitted to the ICU. The subjects received conventional physiotherapy or conventional
physiotherapy with an additional ACE intervention during their stay in the ICU. The intervention
was administered passively or actively based on clinical status for 20 minutes, once a day, five
days a week. During the ACE training, cardiopulmonary responses and the highest/lowest values
were recorded before, during, and immediately and 5 minutes after the exercise. Cardiopulmonary
responses recorded at the first, the second, and discharge days of the training (last training
session) were analyzed. Ambulation Score and Barthel Index were used to evaluate the functional
level.

Results: Although cardiopulmonary responses were varied with ACE exercise (p<0.05), these
changes stayed within the safety limits. At ICU discharge, there were no significant differences
between the groups regarding functional level scores (p>0.05).

Conclusion: In the ICU, the daily exercise of ACE training is possible and safe. Further study is
needed to determine the effects of exercise training using ACE on the functional outcomes.

Key Words: Ergometer Training; Intensive Care; Physical Function; Physiotherapy; Exercises.

YOGUN BAKIMDA KOL BiSIKLET ERGOMETRESININ
GUVENLI VE ETKIN KULLANIMI

ARASTIRMA MAKALESI

0z

Amag: Yogun bakim initelerindeki (YBU) hastalar genellikle uzun siireli immobilizasyona maruz
kalirlar ve bu da fonksiyonel durumun kétiilesmesinde 6nemli bir rol oynar. Kol bisiklet ergometresi
(KBE) ile egzersiz, immobilizasyonun zararl etkilerini en aza indirmek icin kullanilabilecek bir tedavi
secenegi olabilir. Bu calismanin amaci, kritik hastalarda KBE kullaniminin fonksiyonel durumdaki
azalmayr o6nlemeye veya azaltmaya yonelik givenli ve etkili bir miidahale olup olmadigini
arastirmakti.

Yontem: YBU'ye kabul edilenler arasindan stabil, kritik hastaligi olan 35 eriskin hasta bu calismaya
alindi. Bu hastalara, YBU'de kaldiklari siire boyunca konvansiyonel fizyoterapi veya konvansiyonel
fizyoterapiye ek olarak KBE egitimi uygulandi. Egitim, klinik durumlarina gére haftada 5 giin,
giinde bir kez 20 dakika boyunca pasif veya aktif olarak uygulandi. KBE egitiminde, egzersiz
oncesi, egzersiz sirasinda, hemen sonrasinda ve 5 dakika sonrasinda kardiyopulmoner yanitlar ve
en yiksek/distik degerler kaydedildi. Egitimin birinci ve ikinci guini ile taburculukta (son egitim
seansl) kaydedilen kardiyopulmoner yanitlar istatistiksel olarak analiz edildi. Fonksiyonel diizeyi
degerlendirmek icin Ambulasyon Skoru ve Barthel indeksi kullanild.

Sonuclar: Kardiyopulmoner yanitlar KBE ile degismekle birlikte (p<0,05), bu degisiklik giivenli
sinirlar icinde kaldi. YBU'den taburculukta fonksiyonel diizey skorlari acisindan gruplar arasinda
anlamh fark yoktu (p>0,05).

Tartisma: YBU'de, giinlik KBE egzersizinin yapilmasi mimkin ve giivenlidir. KBE egitiminin
fonksiyonel sonuglar tizerindeki etkilerini belirlemek icin daha fazla calismaya ihtiyac vardir.

Anahtar Kelimeler: Ergometre Egitimi; Yogun Bakim; Fiziksel Fonksiyon; Fizyoterapi; Egzersiz.
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Safe and Effective Use of Arm Cycle Ergometry in Critically Il Patients

INTRODUCTION

Critically ill patients are usually sedated and
ventilator-dependent, suffering from multi-organ
failure. The primary objective of medical treatment
is to improve life-threatening acute diseases
(1,2). Medical interventions, such as anesthesia,
neuromuscular blockade and corticosteroids,
systemic inflammation, catabolic process, and
increased immobilization, cause functional capacity
loss and neurocognitive and neuromuscular
disorders in these patients (3-8).

Complications due to prolonged immobilization
point out the necessity of early rehabilitation (8-
10). The sooner the rehabilitation treatment starts,
the more likely it lowers the impact of immobility
and bed rest (11,12). Studies have demonstrated
that physiotherapy and rehabilitation programs
applied in the ICU reduce the effects of ICU-
based complications, length of stay in hospital
and ICU, number of ventilator days, and need for
intubation. These programs also prevent and heal
the atelectasis, improve quality of life, contribute
to the prevention of brain dysfunction, and reduce
mortality and recurrent hospitalization (9,13,14).

Cycle ergometer is a common method applied to
prevent muscle dysfunction and strength loss in
the ICU. The ergometer could be used passively,
actively assisted, and activities based on the
patients’ needs, and the extremity is the strength.
For the lower extremity, the lower extremities of
the patient lying in the supine position are placed
on the device. For the upper extremity, the patient
should grab the handles, or the patient’s hands
should be fixed by attaching them to the handles.
The device could be adjusted to give resistance
to the patient. It also provides patients with an
active-assisted working opportunity, to whom they
do not have sufficient muscle strength. The cycling
speed and whether the patient uses the extremities
evenly could be easily monitored (15-17). Studies
on lower extremity training using bicycle ergometry
are common in intensive care. These studies
have shown that lower extremity training using
bicycle ergometry increases muscle strength and
exercise capacity and heals morphology of knee
extensors (15,18-20). However, limited studies are
demonstrating the effectiveness of arm ergometry
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training (ACE) in critically ill patients (21,22). This
study aimed to investigate whether using arm
ergometry is a safe and effective intervention to
prevent or attenuate the decrease in functional
status in critically ill patients.

METHODS
Patients

This study was performed with critically ill
inpatients between April 2017 and February
2018 in the Medical ICU of Hacettepe University
Faculty of Medicine, Ankara, Turkey. The inclusion
criteria were being critically ill, aged between 18
and 80, and being clinically stable. The exclusion
criteria were having trauma or surgery of the
cervical, upper extremity, clavicula, or scapula,
neuromuscular muscle weakness, acute stroke,
status epilepticus intracranial pressure >20 mmHg,
coagulation disorders, international normalized
ratio >1.5, blood platelets <50,000/mm?, psychiatric
disorders or severe agitation, cardiorespiratory
instability, inspiratory oxygen fraction (FiO,) >55%,
arterial oxygen partial pressure (Pa0,) <65 mmHg
respiratory rate >30 bpm, systolic blood pressure
>200 mmHg or <80 mmHg, diastolic blood
pressure >100 mmHg or <50 mmHg, hemodynamic
instability, dopamine >5 mcg/kg/min, diagnosis of
shock (15). The occurrence of cardiorespiratory
instability or other medical conditions impairing
the interventions after the inclusion of the study
led to the exclusion of the patients. Participants
and/or their close family were informed about the
study, and written consent was obtained. Hacettepe
University Non-Interventional Ethics Committee
approved the study, (Approval Date: 14.03.2017
and Approval Number: GO 17/247).

Study Design

The patients were divided into two groups according
to the prognosis. The patients were considered
eligible for less intensive treatment, and poor
prognosis patients were considered candidates for
more aggressive treatment. The poor prognosis
patients whom the ICU physician considered
appropriate in light of the patient’s prognosis
(using SOFA and APACHE Il scores) (23,24) were
included in the ACE group (n=15), and the other
patients were included in the control group (n=20).



Patients in the control group received routine
physiotherapy (respiratory physiotherapy, range
of motion of upper-limb joints, mobilization in and
out of bed) five days a week, during their stay in
the ICU. Patients in the ACE group received routine
physiotherapy, and ACE exercise session five days
a week, using a bedside ergometer (MOTOmed
Letto 2, RECK-Technique GmbH & Co. KG, and
Betzenweiler, Germany). The flow diagram of the
study is shown in Figure 1. All interventions were
performed until discharge from the ICU. Functional
status was assessed at baseline and ICU discharge.

Interventions

All patients received daily sessions of routine
physiotherapy. These sessions entailed respiratory
physiotherapy, the range of upper-limb joints
motions, mobilization in and out of bed. Mainly
manual techniques and active cycle of breathing
techniques were used as respiratory physiotherapy
(26). As the patients were unable to tolerate all the
positions required for postural drainage, sitting
and side-lying positions were applied. Thoracic or
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chest and diaphragmatic breathing exercises were
performed to patients who could not perform active
of breathing techniques (11). Neurophysiological
facilitation of respiration was performed in
unconscious patients. Stimulation was performed
between the nose and lips, second and third costal,
and thoracic stretching exercises were performed
using shoulder flexion and abduction (11). Resistive,
active, active-assisted, or passive range of motion
for upper-limb joints were applied to the patients
considering their participation. A mobilization
protocol was established based on the study of
Needham et al. (25). This protocol consisted of five
stages: in-bed seating, bedside seating, sitting-out,
standing, and walking. Hemodynamics (heart rate
and blood pressure) and respiratory parameters
(respiratory rate and oxygen saturation) were
checked before the patients’ mobilization. The
patients whose responses were considered
appropriate were moved to the next stage, and the
patients, whose cardiorespiratory responses were
impaired, were returned to the previous stage and
stayed at that stage.

Table 1: Demographic and Clinical Characteristics of the Patients.

. Arm Ergometry Group Control Group
Characteristics (n=15) (n=20) p
Age (years), Mean:SD 63.40+20.50 56.90+24.81 0.416’
Gender, n (%)

Female 7 (47) 11 (55) 5

Male 8 (53) 9 (45) 0.625
SOFA, Median (Min-Max) 3.50(1-10) 3.00(1-12) 0.825%
APACHE Il, Mean+SD 21.92+7.80 18.80+9.45 0.316’
GCS, n (%)

3-7 4(27) 4(20) 3

8-11 3 (20) 2 (10) 0.226

12-14 4(27) 2 (10)

15 4(27) 12 (60)
Ventilatory Support, n (%)

Invasive Mechanical Ventilation 6 (40) 6 (30)

High Flow Oxygen Therapy 1(7) 2 (10) 0.8533

Nasal Cannula 1(7) 3(15) ’

Oxymask 2(13) 4 (20)

Venturi Mask 5(33) 5 (25)
Functional Level Score 3.60+0.63 3.00+1.26 0.075!
Length of Stay in ICU (Days), 4
Median (Min-Max) 18 (3-70) 8.50 (3-44) 0.169
OAI (Days), Median (Min-Max ) 3(1-20) 2(1-13) 0,114%
Length of Rehabilitation (Days), ) ) 4
Median (Min-Max) 8 (3-50) 5(3-30) 0.298

Student t-Test, 2Pearson Chi-Square Test, >Chi-Square Test, “Mann Whitney-u Test. SOFA: Sequential [Sepsis-Related] Organ Failure Assessment, APACHE II:
Acute Physiology and Chronic Health Evaluation Il, GCS: Glasgow Coma Scale, OAl: Onset-to-Admission Interval (Time Interval between Onset of Rehabilitation

and Admission to ICU), ICU: Intensive Care Unit.
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Table 2: Arm Cycle Ergometer Exercise Training Outcomes.

First Day Second Day Discharge (Last Day)
Outcomes P
MeantSD Mean+SD Mean+SD
Session Duration (min)
Total 16.32+5.11 18.19+1.38 18.04+3.12 0.227
Pasive 10.43+8.45 11.49+8.14 9.26+8.54 0.343
Active 5.89+7.54 7.10+8.52 8.91+9.01 0.175
Distance (km)
Total 2.10+0.99 2.47+1.09 2.51£1.19 0.286
Passive 1.07+0.89 1.19+£0.84 0.86+0.84 0.145
Active 1.03+1.46 1.15+1.68 1.55+1.81 0.436
Active Performance (watt)
Mean 1.20+1.62 1.18+1.33 0.90+0.99 0.438
Peak 3.20+5.27 2.82+4.45 1.90+3.35 0.283
Mean Active Speed (cycle/min) 24.60+16.41 28.00+19.56 27.80+17.97 0.449
Maximum Level of Resistance 1.00+1.76 1.18+2.09 0.60+1.26 0.236

Repeated measures of ANOVA.

Additionally, patients in the ACE group received
ACE training sessions five days a week, using a
bedside ergometer (MOTOmed Letto 2, RECK-
Technique GmbH & Co. KG, and Betzenweiler,
Germany). The patients were positioned in the long
sitting with their elbows supported. The hands of
patients who were unconscious or unable to grip
the ACE due to insufficient grip strength were fixed
to the ergometers’ holders by using a non-elastic
bandage. If the vascular accesses were in the fixing
area, a sponge put on the vascular access before
the fixing. The device allows both passive and
increasing resistance levels of active cycling. The
resistance level was between 1 and 10 points. In
each session, the aim was to maintain the cycling
exercise for 20 minutes, that the intensity level
was patient-specific. Upper extremity exercise was
applied to sedated patients for 20 minutes at a fixed
rate of 20 rpm. When patients could actively cycle,
the training session was paused when necessary, to
reach a total of 20 minutes. The patients who could
tolerate, each session was increased by one level,
and the training was continued. When patients
wanted to stop treatment due to fatigue or pain,
the treatment was paused or ended. The training
session was completed if the patients’ heart rate
increased over 70% of their age predicted maximal
heart rate, or fell below 50 bpm, or increased over
130 bpm or decreased by more than 20%, and
systolic blood pressure increased over 180 mmHg,
the mean arterial blood pressure fell <60 mmHg
or increased >130 mmHg, systolic, or diastolic
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blood pressure decreased by more than 20%. If
cardiorespiratory distress was detected, oxygen
saturation decreased below 90%, respiratory rate
>35 bpm and <5 bpm (15).

Assessments
Demographic and clinical characteristics

Demographic data and patient characteristics,
including gender, age, diagnosis, the Acute
Physiology and Chronic Health Evaluation |l
(APACHE 1) (27), Sequential [Sepsis-related]
Organ Failure Assessment (SOFA) score (28),
and ventilatory support were recorded. Level of
consciousness of patients were evaluated by the
Glasgow Coma Scale (GCS) (29). The time interval
between onset to rehabilitation and admission to
ICU, OAIl) onset-to-admission interval, length of
stay the ICU, and length of rehabilitation period
were recorded. Patients’ functional status was
recorded with a Functional Level Score. Functional
Level Score is a score that has 5 points in the range
of 0-4. When the score is higher, the functional
statue is the worst (30).

Arm Cycle Ergometer Exercise Training Data

During the ACE training, the device recorded the
session duration (minute), distance (km), active
performance (watt), mean active speed, and
maximum level of resistance. At the first, second,
and discharge days of the training (last training
session), recorded data were statistically analyzed.
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Cardiopulmonary Responses point meant full dependency; “100” points meant

Cardiopulmonary responses were evaluated during full independency (32).

ACE exercise training. Respiratory frequency  Statistical Analysis

(bpm), heart rate (bpm), systolic blood pressure In the power analysis conducted by PASS 11.0

(f;m"'g)' d‘aSt‘;“‘; b'ot‘)’d pressre (mﬁm"'g)z P02 (pASS Sample Size Software, NCSS, Utah, USA)
(%) were recorded at baseline, every five minutes, program, based on the Ambulation Score with 80%

acnddﬁve lmlnutes after the end gfdthe eri(erglse. power, 0.5 errors, the sample size was determined
ardiopuimonary responses recorded at the first, 5 44 contro| groups and 40 treatment group

second, apq last tralnlng.sessmn (Discharge d.ay patients. Descriptive statistics were expressed
of "th.e traljlng) to determine whether the exercise . oans and standard deviations (D), median
training with ACE wa%s safg. Recordings were and minimum-maximum (min-max), frequencies,
pgrformed before and |.mmed|ate'ly after and five and percentages. Shapiro-Wilk test evaluated the
minutes after the exercise. The highest va.Iue (the suitability of the data to the normal distribution.
lowest for SpO,) reached during the exercise, was The Student t-test was used to compare normally

also noted., distributed age, GKS, APACHE 1. Mann Whitney-U
Functional Status test was used to compare SOFA, OAl, length of stay
in ICU, and length of the rehabilitation period, as
they were not normally distributed. Gender was
analyzed with the Pearson Chi-square test. The
functional level of patients before the hospital stay
analyzed using Student t-test. The mean baseline
and discharge scores for Ambulation Score and
Barthel Index analyzed using one way ANOVA.
The repeated measures of ANOVA were used for

Ambulation Score and Barthel Index were used
to evaluate the functional level at baseline and
ICU discharge. The ambulation score was graded
between 1 and 6 points. “1” referred to the worst
and “6” to the best ambulation level (31). The
Barthel Index consisted of 10 segments that
primarily assess mobility and self-care activities.
The total score ranged from 0-100 points, and “0”

Table 3: Cardiopulmonary Responses During the Arm Cycle Ergometer Training.

. Highest Value in End of the
Baseline . . Recovery
Variables the Session Session p
Mean+SD Mean+SD Mean+SD Mean+SD
Respiratory Rate
(bﬁ’ﬂ‘éa 24.60+4.15 26.27+5.26 24.80+6.96 23274411 0.025*
ond Day 23.60+4.17 25.40+4.64 24.93+5.02 22.87+4.75 0.007*
Y 24.07+3.86 26.00+3.30 25.20+2.60 24.47+3.52 0.055
Last Day
Heart Rate (bpm)
1t Day 100.53+£17.04 111.80+32.54 101.53+£1.09 97.67+20.23 0.119
2" Day 97.33+19.08 103.27+16.10 98.00+19.37 95.80+20.03 0.001*
Last Day 94.67+22.23 100.47+18.45 96.33+20.35 92.73+21.69 0.006*
SBP (mmHg)
1t Day 121.87+27.55 135.14+24.87 126.33+24.63 122.36+28.05 0.120
2" Day 113.40+30.07 119.93+30.67 113.60+27.75 111.00+27.70 0.038*
Last Day 116.07+£32.36 126.73+34.53 120.20+31.81 113.67+23.48 0.044*
DBP (mmHg)
1<t Day 70.87+14.77 75.60+15.47 70.80+15.59 67.73£11.73 0.175
2" Day 65.53+11.86 72.87+15.07 66.60+13.44 66.00+15.53 0.066
Last Day 67.20+9.79 71.60+10.89 68.80+10.85 65.27+9.04 0.001*
SpO: (%)
1%t Day 93.00+3.85 90.93+3.772 92.47+3.31 93.87+4.09 0.235
2" Day 93.40+4.47 91.80+4.28° 93.73+4.01 94.67+3.52 0.003*
Last Day 91.93+3.01 91.33+3.132 92.60+2.90 92.87+2.10 0.004*

Repeated Measures ANOVA, DBP: Diastolic Blood Pressure, SBP: Systolic Blood Pressure, SpO2: Oxygen saturation
The lowest value for SpO-.
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Assessed for
ENROLLMENT Eligibility
(n=112)
Excluded (n=77)
Neuromuscular
disorders (n=15)
Acute stroke
(n=10)
Status epilepticus
(n=2)
Coagulation
disorders (n=20)
Hemodynamical
instability (n=9)
Shock (n=16)
Agitation (n=5)
Included
Patients (n=35)
Arm Ergometer Control Group
ALLOCATION Group (n=15) (n=20)
Analyzed Analyzed
ANALYSES (n=15) (n=20)

Figure 1: Flow Diagram of the Study.

cardiopulmonary responses recorded during ACE
exercise. IBM SPSS 22.0 (Statistical Package for
Social Sciences, IBM, New York, USA) program
was used to analyze the data. The descriptive
level of significance was p<0.05. Post hoc power
calculations of this study yielded a statistical
power of 56%.

RESULTS

The study was carried out with 35 patients who
met the inclusion criteria among the patients
hospitalized in the medical ICU. We included 15
patients in the study group and 20 patients in the
control group.

There were no significant difference between-
group differences regarding demographic and
clinical characteristics (p>0.05, Table 1). All
patients had respiratory failure. Nine patients
(60%) in the ACE group and 15 patients (75%) in
the control group had heart disease. One patient
(7%) in the ACE and one patient (5%) in the control
group had hematological problems. Five patients
(33%) in the ACE and seven patients (35%) in the
control group had endocrine issues. One patient
(7%) in the ACE had an infection, one patient (5%)
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in the control group had septic shock. Two patients
(13%) in the ACE group and two patients (10%)
in the control group had kidney disease and one
patient (7%) in the ACE group and three patients
(15%) in the control group had dementia. The OAl,
length of stay in ICU, and length of rehabilitation
were similar between the ACE and control group
patients (p>0.05, Table 1).

The recorded data by the device is given in Table 2.
Five patients performed passive cycling during all
their sessions. There were no significant differences
between the ACE training outcomes on the first
and second days, and the final treatment session
(p>0.05).

Cardiopulmonary responses of the patients during
ACE are shown in Figure 2 and Table 3. On the
first day of the ACE exercise, respiratory frequency
showed a significant change during treatment
(p<0.05). Heart rate, systolic, and diastolic blood
pressure and SpO, did not change significantly
during exercise (p>0.05) (Figure 2). On the second
day of the ACE exercise, respiratory frequency, heart
rate, systolic blood pressure, and SpO, showed a
significant change during exercise (p<0.05) (Figure
2). Diastolic blood pressure was the same during
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Table 4: The Mean Baseline and Discharge Scores for Ambulation Score and Barthel Index

Arm Ergometer Group Control Group . .
Variables (n=15) (n=20) Time Group Time
Mean+SD Mean+SD P P

Ambulation Score

Baseline 1.46+2.07 2.95+1.93 <0.001* 0.096

Discharge 3.20+2.18 3.75+2.22
Barthel Index

Baseline 21.00+33.07 28.50+27.39 <0.001* 0.957

Discharge 44.66+38.05 51.75+38.19

One Way ANOVA, *p<0.05

exercise (p>0.05) (Figure 2). On the last day of the
ACE training, respiratory frequency did not show
any significant change during exercise (p>0.05)
(Figure 2). Heart rate, systolic, and diastolic blood
pressure, and SpO, showed a significant change
during exercise (p<0.05) (Figure 2).

Two out of 45 training sessions were terminated
due to fatigue, and one session was terminated
due to shortness of breath, two sessions were
terminated due to heart rate over 130 bpm. One
session was terminated due to blush and sweat,
two sessions were terminated due to the decrease
in blood pressure more than 20%. One session was
terminated due to SpO; falling below 90%.

At discharge, the level of consciousness of five
patients in the ACE group, one patient in the control
group, became 15, according to GCS. Table 4 shows
intergroup changes within-group comparisons
of functional levels. An inter-group comparison
revealed significant improvements in Ambulation
Score and Barthel Index in both groups (p<0.05)
(Table 4). There were no significant differences in
the functional level between the groups (p>0.05).

DISCUSSION

This study is the first to examine the practicality
and effectiveness of early exercise training in
a selection of acute critically ill patients with an
expected prolonged ICU stay. We showed that an
individually adjusted exercise protocol could be
performed in critically ill patients. The ACE training
can be applied in the ICU daily, and is safe and
feasible to perform.

In this study, ACE protocol, applied by Burtin et al.,
for the arm ergometry training, was used (15). When
we searched for studies investigating the effects of
ACE training, we found that the conscious state,

according to the GCS was 15 (normal conscious
level) (21,22,29). According to the GCS, the level
of consciousness, 46% of patients in the ACE
group were a score of <14-15. For this reason, the
study of Burtin et al.,, which explained in detail the
educational protocol applied in the unconscious
patient group, was taken as reference in this study
(15).

An ACE device that can be carried easily and
comfortably from patient to patient was used
in the study. The intensity of exercise could be
adjusted according to the patient’s condition and
the physiological responses to exercise. In patients
with unconsciousness, the hands were fixed to the
ACE and performed passive cycling movements at
20 rpm for 20 min. When the patients started to
regain consciousness, they cycled the ACE in the
rate and resistance they could tolerate following
their condition. The patients’ training sessions were
planned to be divided into 10-minute sessions, but
the patients were not interrupted as they did not
want to take a break or did not necessitate a break.
The presence of vascular catheters did not cause
any limitations during arm exercises.

Cardiopulmonary responses of the patients during
the training period were closely monitored to
ensure the safety of ACE training. There was no
change in heart rate, systolic, and diastolic blood
pressure except respiratory frequency. In the second
session, respiratory frequency, heart rate, systolic
pressure changed, while diastolic blood pressure
was similar. Change in all hemodynamic responses
except the respiratory frequency was observed in
the last session. Oxygen saturation was similar in
the first session, but it changed during the second
and last sessions. Despite the statically significant
changes in hemodynamic responses, they were not
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Figure 2: Cardiopulmonary Responses during Arm Cycling Exercise.

Repeated measures ANOVA.

clinically significant as the responses stayed within
the limits.

A single training session, including installation,
removal, and cleaning, last for 30-40 minutes,
depending on the patient’s cooperation. Similar
to a previous study, it was observed that exercise
with ergometer motivated most of the patients,
and they found this activity amusing (18). On the
other hand, it also caused some patients to think
that the session would be exhausting. In this sense,
encouraging patients during exercise sessions
was quite significant (18). This study pointed out
that an individually adjusted exercise protocol
could be safely applied to critical patients during
the ICU stay. This consequence may bring a new
perspective to the clinical practice of physiotherapy
and rehabilitation of hospitalized patients in ICU
because of the critical illness.

We did not find any study investigating the safety
of ACE in unconscious patients in the literature.
However, a few studies demonstrate that patients
ACE is safe to use in consciousness staying at ICUs
(21, 22).
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In this study, the functional levels of the patients
at discharge were similar between the ACE and the
control groups. Most patients in the groups could
not stand up or walk independently at discharge.
The ACE training could not prevent the effects of
the ICU stay on the functional status of patients.
It may be the consequence of patients being
discharged when their cardiorespiratory status is
stabilized, independent of their functional status.
Additionally, the sample size calculation of our study
showed that requiring 40 people in each group was
of considerable significance to make a difference.
Therefore, this study was did not enough power to
show a statistically significant difference. It was
concluded that a randomized investigation of the
efficiency of ACE exercise with increased sample
size would be more useful.

Some limitations should be noted for this study.
Exercise intensity during ACE training was mainly
based on the patient’s or the physiotherapist’s
subjective perception of the exercise tolerability. It
is planned five days/week for exercises. However,
due to the variability of the patients’ clinical status,
the number of sessions was unequal. However, we



thought that it was the real clinical situation in
ICU. Therefore, it may not be seen as a significant
limitation. Due to the variability of the patients’
clinical status, the number of patients could not
ensure enough power.

In conclusion, this study is the first to examine
the safety and efficacy of ACE training in the
early period in acute critically ill patients. Our
study demonstrated that an individually adjusted
ACE protocol could be followed during the ICU
stay in critically ill patients. The ACE training can
be performed in the ICU, and is safe and secure.
Further study is are needed to determine the effects
of ACE exercise training on functional outcomes in
critically ill.
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KRONIiK BEL AGRISINDA SAKROILIAK EKLEM
FONKSiYON BOZUKLUGUNUN iNCELENMESi

ARASTIRMA MAKALESI

0oz

Amag: Sakroiliak eklem fonksiyon bozuklugunun, bel agrisinin énemli bir nedeni olabilecegi
bildiriimektedir. Bu calisma, kronik bel agrisi olan katiimcilarda sakroiliak eklem fonksiyon
bozuklugunun arastirilmasi ve sakroiliak eklem fonksiyon bozuklugunun travma oykist ile iliskisini
incelemek amaciyla gerceklestirildi.

Yontem: Calismaya 25-60 yil yas araliginda kronik bel agrisi sikayeti olan 323 katilimcr (189
kadin, 134 erkek; yas=47,58+11,78 yil) dahil edildi. Katiimcilarin demografik bilgileri, travma/
disme gecmisi kaydedildi. Agri siddeti Gorsel Analog Skalasi (GAS) ile degerlendirildi. Sakroiliak
eklem fonksiyon bozuklugunu degerlendirmek amaciyla eklem provokasyon ve hareketlilik testleri
kullanildi.

Sonuglar: Calismaya alinan katilimcilarin 174’tinde (% 53,9) sakroiliak eklem fonksiyon bozuklugu
oldugu belirlendi. Travma/diisme gec¢misinin, sakroiliak eklem fonksiyon bozuklugu goriilme oranini
olumsuz yonde etkiledigi goriildi (p=0,001). Sakroiliak eklem fonksiyon bozuklugu olan katilimcilarin
agr siddeti, eklem fonksiyon bozuklugu olmayanlara gére daha yiiksek olarak bulundu (p=0,002).

Tartisma: Calisma sonuclarimiz, kronik bel agrili katiimcilarda sakroiliak eklem fonksiyon
bozuklugu goériilme oraninin yiksek oldugunu ve eklem fonksiyon bozuklugu olan katilimcilarin
daha siddetli agri deneyimlediklerini gdsterdi. Ayrica, travma/diisme gecmisinin sakroiliak eklem
fonksiyon bozuklugunu artirdigi sonucuna ulasildi. Kronik bel agrisi olan hastalarin sakroiliak eklem
fonksiyon bozuklugu yoniinden de arastiriimasi ve tedavi programinin bu dogrultuda diizenlenmesi
gerektigini diistinmekteyiz.

Anahtar Kelimeler: Bel Agrisi; Sakroiliak Eklem; Travma.

AN INVESTIGATION OF SACROILIAC JOINT
DYSFUNCTION IN CHRONIC LOW BACK PAIN

ORIGINAL ARTICLE

ABSTRACT

Purpose: Sacroiliac joint dysfunction has been reported to be an important source of low back
pain. The aim of this study was to investigate the presence of sacroiliac joint dysfunction in
participants with chronic low back pain and to investigate the relationship between sacroiliac joint
dysfunction and trauma history.

Methods: Three hundred twenty-three participants with chronic low back pain, age between 25-60
years (189 females, 134 males; age=47.58+11.78 years) were included in the study. Demographic
data, history of trauma/fall of the participants were recorded. Pain intensity was evaluated using
Visual Analogue Scale (VAS). Joint provocation and mobility tests were used to evaluate sacroiliac
joint dysfunction.

Results: Sacroiliac joint dysfunction was detected in 174 (53.9%) of the participants included in
the study. The history of trauma/fall was associated with a negative impact on the incidence of
sacroiliac joint dysfunction (p=0.001). Pain severity of participants with sacroiliac joint dysfunction
was higher than participants without joint dysfunction (p=0.002).

Conclusion: Our results showed that participants with chronic low back pain had higher rates
of sacroiliac joint dysfunction and participants with joint dysfunction experienced more severe
pain. Trauma/fall history increases sacroiliac joint dysfunction. Patients with chronic low back pain
should also be investigated in terms of sacroiliac joint dysfunction, and the treatment program
should be planned accordingly.

Key Words: Low Back Pain; Sacroiliac Joint; Trauma.
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Kronik Bel Agrisinda Sakroiliak Eklem Fonksiyon Bozuklugunun incelenmesi

GIRIS

Bel agrisi, genellikle hareket kisithiligina neden olan,
bacak agrisinin da eslik edebildigi, kostal marjinler
ile inferior gluteal kivrimlar arasinda lokalize olan,
agri, kas gerginligi veya sertligi olarak tanimlanir
(1). Bel agrisi ozellikle gelismis ve gelismekte olan
tlkelerde 6nemli bir agri nedeni olup ciddi fiziksel,
psikolojik ve ekonomik kayiplara yol agmaktadir.
Eriskinlerin % 70-85'i hayatlarinin bir déneminde bel
agrisi deneyimini yasarlar. Tedavi edilmeyen veya
tedavide basarisizliklar nedeni ile 12 haftadan uzun
stiren ve ciddi derece 6zre neden olan bel agrilari
kronik bel agrisi (KBA) olarak gruplandirilir. KBAda,
benzer klinik tablo gosteren hastaliklarin ayirt
edilmesinde ve/veya eslik eden diger problemlerinin
saptanmasindaki zorluklar sebebi ile uygun tedavi
yontemine karar vermek ve secilen ydntemin
basarisi zaman zaman zorlasir (2). Bel agrilarinin en
sik nedenleri olarak, travmaya bagli meydana gelen
disk lezyonlari ve yumusak doku yaralanmalari,
dejeneratif degisikliklere bagl spondiloz, spinal
stenoz ve spondilolistezis, ankilozan spondilit ve
romatoid artrit gibi romatolojik rahatsizliklar;
osteoporoz, kok bozukluklari ve sakroiliak eklem
fonksiyon bozuklugu (SIEFB) sayilabilir (3).

Sakroiliak eklem, ilk defa 1905'de Goldwaith ve
Osgood tarafindan bel agrisina neden olan bir
eklem olarak tanimlanmistir (4). Eklemin kendine
has biyomekanik 6zellikleri, anatomik varyasyonlari
ve yaygin noral innervasyonu  mevcuttur.
Sakroiliak eklemde herhangi bir anatomik patoloji
saptanmadigl, ancak eklemin biyomekaniksel
olarak yetersiz oldugu durumlar SIEFB olarak
tanimlanir (5). SIEFB'nin etyolojisinde, yasla birlikte
eklemde gorilen dejeneratif degisiklikler, eklem
laksitesi ve major travma gibi bircok faktor rol
oynamaktadir. Buna ek olarak SIEFB, kalca iizerine
diisme gibi mindr travma oykisu ile de iligkilidir.
Bernard ve Cassidy, SIEFB olanlarin % 58'inin,
hasta hikayesinde mindr travma oykisiine sahip
olduklarini bildirmislerdir (6).

SIEFB sik goriilen bir problem olmasina karsin, tan
ve tedavisi halen tartismali bir konu olup, standart
bir tani ve tedavi yaklasimi s6z konusu degildir.
Fluroskopi esliginde uygulanan intraartikiler
anestetik blok SIEFB tamisinda kullanilan altin
standart degerlendirme yéntemidir. Ancak bu
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yontem hem girisimsel hem de yiiksek maliyetli
olmasi sebebi ile klinikte cok tercih edilmez (7).
Sakroiliak eklem kompresyon ve hareket testleri, bel
agrisinin SIEFB’den kaynaklanip kaynaklanmadigini
degerlendiren, girisimsel olmayan, pratik, daha az
maliyetli klinik testler arasindadir (8). Ancak bu
testler dustik duyarlhk ve 6zgilliige sahip olduklari
icin, ayri ayri kullaniimasi SIEFB degerlendirmesinde
yetersiz kalmaktadir. Buradan yola ¢ikarak, Arnbak
ve ark., kombine olarak uygulanan kompresyon
testlerinin % 56 duyarlilik, % 81 o6zgiillige sahip
olduklarini ve SIEFB teshisinde giivenilir ve gecerli
bir yéntem oldugunu belirtmislerdir (9).

Bel agrilarinin % 15-25'inde SIEFB'nin primer
kaynak oldugu belirtilmistir. Ayrica, SIEFB'nin,
lumbal stenoz ve disk hernisi gibi lumbal
patolojileri taklit edebildigi veya bu problemlerle
birlikte gorilebildigi bildirilmistir (10,11). Bununla
birlikte, diger KBA sikayeti olan hastalarda SIEFB
gorilebilmesi nedeni ile calismamiz, KBA olan
katilimcilarda SIEFB'in varhiginin arastirilmasi ve
SIEFB'nin travma dykiisii ile iliskili olup olmadigini
belirlemek amaciyla gerceklestirildi.

YONTEM
Katilimcilar

Arastirma tanmimlayici ve kesitsel olarak Mart
2016-Haziran 2018 tarihleri arasinda Dumlupinar
Universitesi Egitim ve Arastirma Hastanesi Fizik
Tedavi ve Rehabilitasyon Klinigi'nde yapildi. Calisma
oncesinde G*Power yazihm programi (G*Power
Ver. 3.0.10, Franz Faul, Universitat Kiel, Almanya)
ile yapilan gii¢ analizi sonucunda, ¢alismaya 311
kisi alindiginda % 95 giiven araliginda % 80 giic
elde edilecegi hesaplandi. Arastirmanin evrenini
KBA sikayeti ile klinige basvuran 1055 hasta
olusturdu. Orneklemini ise, dahil edilme kriterlerine
uygun olan ve calismaya katilmayr kabul eden
323 katilimcr olusturdu. Calismanin akis semasi
Sekil 1'de gosterilmistir. Calismaya dahil edilme
kriterleri, 25-60 yas araliginda olma, saglikh
iletisim kurulabilme ve arastirmaya katiimayi kabul
etme seklinde belirlendi. Koopere olmayan, bacak
boyu esitsizligi olan, omurga kirngi ve/veya cerrahisi
gecmisi olan, kalca kirigi gecmisi olan, osteoporoz
veya spondiloartropatisi olan hastalar ve gebeler
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Kronik Bel Agrisi

(n=1055)

|

Dislanan (n=732)
= Dahil edilme kriterlerine uymayan
(n=647)

e Omurga cerrahisi geciren (n=268)
Spondiloartropatisi olan (n=217)
Kalca kirig1 gegmisi olan (n=94)
Gebe olan (n=41)

e Osteoporozu olan (n=27)
= Katilmayi reddeden (n=85)

[ Calismaya dahil edilen (n=323) ]

|

Travma/diisme gec¢misine goére
(n=323)

!

l l

Travmatik Grup Travmatik Olmayan
(n=130) Grup
(n=193)

Sekil 1: Calisma Akis Semasi.

calismadan dislandi.  Calismamiz  Pamukkale
Universitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu tarafindan onaylandi (Onay Tarihi:
12.01.2016 ve Onay Numarasi: 601167876-
020/3921) ve tim katilimalardan calisma
oncesinde aydinlatiimis sézlii ve yazili onam alind..

Travma/disme hikayesi olan (Travmatik Grup) ve
olmayan (Travmatik Olmayan Grup) katilimcilar iki
grup halinde incelenerek SIEFB varligi karsilastirild.
Ayni zamanda, SIEFB varliginin agri siddeti iizerine
etkisini ortaya koymak amaciyla, SIEFB olan ve
olmayan kisilerin agri siddetleri karsilastirildi.

Tanimlayici Bilgiler

En az iic aydir devam eden bel agrisi sikayeti ile
Fiziksel Tip ve Rehabilitasyon Poliklinigi'ne bagvuran
ve hekim muayenesini takiben calismaya katilmak
icin gonilli olan hastalarin demografik bilgileri ve
travma/diisme gecmisleri sorgulanarak kaydedildi.
Katilimcilarin aktivite sirasinda bel bélgesindeki
agr siddeti Gorsel Analog Skalasi (0-100 mm)

|

SIEFB varligina gore
(n=323)

}

l l

SIEFB Olan Grup
(n=174)

SIEFB Olmayan Grup
(n=149)

kullanilarak degerlendirildi (12). SIEFB varligini
incelemek amaciyla hastalara sakroiliak eklem
provokasyon ve hareketlilik testleri uygulandi.
Uygulanan provokasyon testlerinden en az g
tanesinin pozitif olmasi ve hareketlilik testleri ile
fonksiyon bozuklugunun belirlenmesi, SIEFB olarak
kabul edildi.

Sakroiliak Eklem Degerlendirmesi

SIEFB degerlendirmek amaciyla girisimsel olmayan,
gecerli ve gilivenir eklem provokasyon testleri ve
hareketlilik testleri kullanildi.

Sakroiliak Eklem Provokasyon Testleri

Sakroiliak eklem provokasyon testleri olarak
Gaenslen, kompresyon, distraksiyon, posterior
surtiinme ve Patrick (FABER) testleri uygulandi.

Gaenslen Testi: Katilimc muayene masasinda
sirtlistli  pozisyonda, degerlendiriciye yakin alt
ekstremite yataktan asagi sarkitilarak, kalca eklemi
maksimal hiperekstansiyona getirilirken, diger
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Tablo 1: Kronik Bel Agrisi Olan Katimcilarin Ozellikleri.

Degiskenler - KBA (n=323)

X+SS Min-maks
Yas (yil) 47,58+11,78 25-58
Viicut Kiitle indeksi (kg/m?) 27,44+4,25 14,53-40,99
GAS aktivite (mm) 63,97+20,70 9,70-100
Cinsiyet (Kadin/ Erkek), n (%) 189/134 58,50/41,50
Travma/Diisme, n (%) 130 40,20
SIEFB, n (%) 174 53,90

GAS: Gorsel Analog Skalasi, KBA: Kronik bel agrisi, SIEFB: Sakroiliak Eklem Fonksiyon Bozuklugu.

alt ekstremitede kalca ve diz eklemi pasif olarak
maksimum fleksiyona getirildi. Yataktan sarkitilan
taraftaki sakroiliak eklemde agrinin olmasi ile test
pozitif kabul edildi (5).

Kompresyon Testi: Katilimci yan yatista, kalca 45°
fleksiyonda ve dizler 90° fleksiyonda pozisyonlandi.
Degerlendirici hastanin arkasinda, ustteki iliak
kristadan alttaki iliak kristaya dogru bir kompresyon
kuvveti uyguladi. Bu test posterior sakroilak
ligamentleri germekte ve sakroiliak eklemin 6n
bélimiini sikistirmaktadir (13). Sakroiliak eklemde
agri olursa test pozitif kabul edildi.

Distraksiyon Testi: Katilimci sirtiisti
pozisyonlandi. Degerlendirici elleri capraz sekilde
spina iliaka anterior superiorlardan lateral ve
posterior yonde kuvvet uyguladi ve sakroiliak
eklemlerde distraksiyon kuvveti olusturdu. Bu test
anterior sakroiliak ligamentleri germektedir (14).
Sakroiliak eklemde agri olursa, test pozitif kabul
edildi.

Posterior Siirtiinme Testi: Sirtistli yatis
pozisyondaki katimcinin kalcasini 90° fleksiyona
ve femuru adduksiyona getirerek, femur boyunca
uygulanan aksiyal basing ile gerceklestirildi. Bu
manevra ilium (zerinde posterior parcalama
kuvvetine sebep olur ve semptomatik kisilerde agri
olusturur (5).

Patrick FABER Testi: Sirtlistii yatis pozisyondaki
katihmcinin ipsilateral kalca ve diz eklemi fleksiyona
getirilerek, topugu karsi taraftaki diz Uzerine
yerlestirildi. Bu hareketle birlikte kalca ekleminde
fleksiyon, abduksiyon ve eksternal rotasyon
gozlendi. Degerlendirici notral pozisyonu saglamak
icin karsi taraf spina iliaka anterior superiorlar
lizerinden stabilizasyon sagladi. Test, anterior
sakroiliak ligamentleri ve kalca eklemini stres
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altinda birakmaktadir. Olusan agrinin sakroilak
eklem bélgesinde hissedilmesi, SIEFB icin pozitif
kabul edildi (15).

Eklem provokasyon testlerinin  uygulanmasi
sirasinda  katilimcilarin - semptomlarinin  tekrar
olusmasi veya artmasi pozitif olarak kaydedildi.
Uygulanan provokasyon testlerinin ¢ ve daha
fazlasinin pozitif olmasi, SIEFB olarak yorumlandi
ve ek olarak hareketlilik testleri gerceklestirildi (16).

Sakroiliak Eklem Hareketlilik Testleri

Sakroiliak eklem hareketlilik testleri olarak ayakta
one egilme, oturarak éne egilme, yaylanma, Gillet
ve hiperekstansiyon testleri uygulandi.

Ayakta One Egilme Testi: Degerlendirici,
katihmcinin arkasinda, her iki basparmagi spina
iliaka posterior superiorlarin  hemen altina
yerlestirdi. Hasta dizler ekstansiyonda 6ne dogru
egilirken, degerlendirici basparmaklari ile hareketi
takip etti ve asimetri olup olmadigini degerlendirdi.
Bir taraf digerine gore daha fazla superiora yer
degistiriyorsa, test pozitif olarak kaydedildi. Bu test
fonksiyon bozuklugu olan tarafi tespit etmektedir.
Testin pozitif oldugu durumda oturarak éne egilme
testi uyguland.

Oturmada One Egilme Testi-1: Degerlendirici
bagparmaklarini sakrumun basislerin hemen altina
yerlestirdi, katilimcidan éne dogru egilmesini istedi
ve asimetriyi degerlendirdi (17). Bir taraf digerine
gore daha fazla superiora yer degistiriyorsa test
pozitif kaydedildi.

Oturmada One Egilme Testi-2: Degerlendirici,
basparmaklarini sakrumun angulus inferior lateralis
bélgesinin hemen altina yerlestirdi, katilimcidan éne
dogru egilmesini istedi ve asimetriyi degerlendirdi
(17). Bir taraf digerine gére daha fazla superiora yer



Tablo 2: Katilimcilarin Travma/Disme Gegmislerine Gore Sakroiliak Eklem Fonksiyon Bozuklugu Durumunun Karsilastirilmasi.
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. Travmatik Olmayan Gru
Sakroiliak Eklem Fonksiyon Bozuklugu Travmatik Grup (n=130) (n=193)y P pd
n (%) n (%)
Var 103 (79,20) 71 (36,80) 0,001
Yok 27 (20,80) 122 (63,20) ’

*p<0,05, Ki-kare Testi.

degistiriyorsa, test pozitif kaydedildi. Bu testler ile
fonksiyon bozuklugu ekseni belirlendi. Sonrasinda
yaylanma testi yapildi.

Yaylanma Testi: Katilimci yiziistii pozisyonunda
muayene masasina yatirildi. Degerlendirici bir elinin
hipotenar bolgesi ile yukarida yapilan hareketlilik
testleri pozitif ¢ikan tarafa basing uygulayarak ve
diger elinin isaret parmagi ile karsi taraf sakroiliak
eklemde hareketi takip ederek, sakrumun hangi
tarafinin posteriorda kaldigini tespit etti.

Ayakta 6ne egilme testi pozitif, oturarak éne egilme
testi negatif ise Gillet testi uygulandi.

Gillet Testi: Bu testte katilimc ayaktadir.
Degerlendirici bir elinin basparmagi ile pozitif
bulunan taraf spina iliaka posterior superioru palpe
ederken, diger elinin basparmagi sakrumun Ulzerine
yerlestirdi. Katilimcidan ayakta 6ne egilme testi
pozitif bulunan tarafta kalca-diz fleksiyonu istendi
ve spina iliaka posterior superiorun hareketi takip
edildi. Spina iliaka posterior superiorun, postero-
inferiora hareketi normal ise test negatiftir. Spina
iliaka posterior superiorun postero-inferiora
hareketi kisitli veya yoksa test pozitiftir (17,18).

Hiperekstansiyon Testi: Bu testte katilimc
ayaktadir. Degerlendirici bir elinin basparmagi
ile pozitif bulunan taraf spina iliaka posterior
superioru palpe ederken, diger elinin basparmagi
sakrum Uzerine yerlestirdi. Katiimcidan ayakta
one egilme testi pozitif bulunan tarafta kalca
hiperekstansiyonu istendi ve spina iliaka posterior
superiorun hareketi takip edildi. Spina iliaka
posterior superiorun antero-superiora hareketi

normal ise, test negatiftir. Spina iliaka posterior
superiorun antero-superiora hareketi kisith veya
yoksa test pozitiftir (17,18).

istatistiksel Analiz

Veriler SPSS Windows 22.0 istatistiksel analiz
paket programi (Statistical Package for Social
Sciences Inc. Chicago, IL, ABD) ile analiz edildi.
Surekli degiskenler ortalamazstandart sapma
ve kategorik degiskenler frekans ve yiizde olarak
verildi. Verilerin normal dagilima uygunlugu Shapiro
Wilk testi ile belirlendi. Gruplar arasi farkliliklarin
karsilastirlmasinda parametrik test varsayimlari
saglandigi icin Student t testi kullanildi. Kategorik
degiskenler Ki-kare testi kullanilarak degerlendirildi.
Yanilma olasiligi p<0,05 olarak belirlendi (19).

SONUCLAR

Katilimcilarin tamimlayici ve klinik bilgileri Tablo
1'de verilmistir. Kronik bel agrili 323 katilimcinin
174’tinde (% 53,9) SIEFB oldugu tespit edildi. 130
katilimcida (% 40,2) travma/diisme gecmisi oldugu
belirlendi.

Travma/diisme gecmisi  olan 130 katilimc
Travmatik Grup, travma/disme hikayesi olmayan
193 katihmci ise, Travmatik Olmayan Grup olarak
isimlendirildi. Bu iki grup karsilastirildiginda,
Travmatik Grup’ta yer alan katilimcilarda daha
fazla SIEFB oldugu tespit edildi (p=0,001, Tablo 2).

SIEFBolan174KBAlikatilimcininagri siddeti GAS ile
67,24+20,17 mm, SIEFB olmayan 149 katilimcinin
agri siddeti 60,16+20,72 mm olarak belirlendi
(Tablo 3). SIEFB olan hastalarin agri siddetlerinin,

Tablo 3: Katiimcilarin Sakroiliak Eklem Fonksiyon Bozuklugu Durumlarina Gore Bel Agri Siddetlerinin Karsilagtiriimasi.

SIEFB SIEFB Olmayan

Degiskenler (n=174) (n=149) p®
X+SS X+SS

GAS (mm) 67,24+20,17 60,16+20,72 0,002*

*p<0,05. *Student t Testi. SIEFB: Sakroiliak Eklem Fonksiyon Bozuklugu, GAS: Gérsel Analog Skalasi.
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eklem fonksiyon bozuklugu olmayanlara goére
istatistiksel olarak anlamli diizeyde yiiksek oldugu
bulundu (p=0,002).

TARTISMA

Bu calismanin sonuclari, KBA olan bireylerde yiiksek
oranda SIEFB goriildiigiini ve travma/diisme
gecmisinin, SIEFB icin énemli bir risk faktéri
oldugunu gosterdi. Ayrica SIEFBnin, KBA olan
bireylerde agri siddetini artiran énemli bir faktor
oldugu sonucuna ulasildi.

Bel agrisi, klinikte bircok hastaligin belirtisi olarak
gorilebilen yaygin bir saghk problemidir. Bel
agrilarinin en sik nedenleri olarak; travmaya bagl
meydana gelen disk lezyonlar, kék bozukluklari,
spinal stenoz, spondiloz, spondilolistezis, osteoporoz
ve SIEFB olarak sayilabilir (3). Akut bel agrilarinin
yanlis tani veya gézden kacan faktorlerden dolayi
% 40'inda ikinci bir bel agrisi atagi gelistigi ve %
12,5’inde KBA sirecinin basladigi bildirilmistir (20).

Yapilan calismalar KBA olan bireylerde % 15 ile %
48 arasinda degisen oranlarda SIEFB gériildiginii
bildirmislerdir (21-23). Madani ve ark. ise, 2013
yihnda 202 lumbal disk herniasyonu tanisi
almis hastanin % 72,3’tinde SIEFB gozlendigini
saptamiglardir  (11). Calismamizda KBA olan
katiimcilarin % 53,9'unda SIEFB oldugu tespit
edildi. Calismalarda SIEFBnin bu kadar farkli
prevelanslarda  gorilmesinin  nedeni  olarak,
SIEFB'nin belirlenmesinde kullanilan degerlendirme
cesitlilikten kaynaklandigini diisinmekteyiz.

Bel agrisi sikayeti ile klinige basvuran hastalarda,
SIEFB yaygin olmasina ragmen, klinisyenlerin
dikkatinden kacabilmektedir. Yapilan calismalarin
bircogunda SIEFBnin tanilanmasinda
sakroiliak eklem blokaji kullaniimakla birlikte,
bu calismalardaki SIEFB  prevelansi  bizim
calismamizdan daha disik bulunmustur (24-26).
Prather, sakroiliak eklem agrisinin eklem disindaki
yapilardan da kaynaklanabildigini ve tanida
kullanilan sakroiliak eklem blokaji ve gériintiileme
yontemlerinin fonksiyon bozuklugunu belirlemede
yetersiz kaldigini gostermistir (27).

Calismamizda kullanilan provokasyon ve hareketlilik
testleri, artikiiler, periartikiler ve biyomekanik
patolojileri belirlemede daha duyarli oldugundan,
SIEFB prevalansinin daha yiiksek olarak bulundugu
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sonucuna varildi.

Sakroiliak eklem kompresyon ve hareket testlerinin
guvenirligi ile ilgili calismalar incelendiginde, her bir
testin tek basina kullanilmasinin tani koymada zayif
oldugu anlasilirken; kompresyon testlerinin birlikte
kullanilmasinin yiiksek giivenirlige sahip oldugu
bildirilmistir (13,16,28). Bu calismalar, SIEFB tanis
icin coklu testlerin uygulanmasinin glivenir oldugunu
gostermistir. Arab ve ark. ise, SIEFB’nin belirlenmesi
icin en iyi glivenirlige sahip olan yéntemin, pozitif
olarak bulunan ti¢ veya daha fazla provokasyon testi
oldugunu ifade etmistir (29). Bizim calismamizda
da yiiksek guvenirlige sahip coklu kompresyon ve
hareket testleri kullanildi. SIEFB varhigi icin, g ve
daha fazla testin pozitif olmasi dikkate alindi. Bu
yaklasim KBA olan hastalarda SIEFB varliginin
tespitinde girisimsel olmayan, kolay uygulanabilir,
maliyeti disiik ve yiiksek giivenirli§e sahip oldugu
icin siklikla sakroiliak eklem degerlendirmesinde
kullanilmaktadir. Ayrica bu testlerin artikiiler
yapilarin yani sira, periartikiiler ve biyomekanik
faktorleri de degerlendirdigi icin, daha yiksek
duyarhliga sahip oldugunu diisinmekteyiz.

Travma/diisme  hikayesi,  ozellikle  pelvisin
posteriorunda agri sikayeti olan hastalarda énemli
bir hikaye bulgusu olarak karsimiza ¢ikmaktadir.
SIEFBnin etyolojisinde travmalar 6nemli yer
tutmaktadir.  Ozellikle kalca Ustine disme,
torsiyonel stres olusturan yaralanmalar, ani agirlik
kaldirmaya bagli yaralanmalar, trafik kazalar ve
hamstring yaralanmalarinin SIEFB ile iliskili oldugu
belirtilmistir (5). Bernard ve Cassidy, sakroiliak
eklem agrisi olan kisilerin % 58’inde travma 6ykdsii
oldugunu bildirmistir (6). Bizim calismamizda
travma hikayesi olan KBA hastalarinda SIEFB
gorilme sikhg1 % 79,2 iken, travma ge¢misi olmayan
bireylerde bu oran % 36,8 olarak belirlendi. Travma
gecmisinin SIEFB icin 6nemli bir risk faktérii oldugu
sonucuna ulasildi.

KBA olan hastalarda yapilan klinik calismalarda, agri
siddeti en cok degerlendirilen sonu¢ dl¢ciimlerinden
biri olarak karsimiza cikmaktadir. Agri siddeti,
genel agri deneyiminin bdylkligini yansitan
ve cogunlukla hasta tarafindan raporlanan bir
parametredir. Agri siddetinin degerlendirilmesinde
bircok farkhh  yontem bulunmakla  birlikte,
Gorsel Analog Skalasi klinikte en cok kullanilan



yontemlerden biridir (12). KBA olan hastalarda,
agr siddetini etkileyen biyomedikal ve psikososyal
faktorler icinde SIEFB'nin de agr siddetini
etkileyen 6nemli biyomedikal faktérlerden birisi
oldugu bildirilmistir (22). Calismamizin sonucunda
da, SIEFB tespit edilen katiimcilarin, fonksiyon
bozuklugu olmayanlara gore, Gorsel Analog Skalasi
ile sorgulanan agri siddetlerinin daha yiksek
bulunmasi bunu desteklemektedir.

Calismamizda bazi limitasyonlar bulunmaktadir.
Cahismaya dahil edilen KBA hastalarinin
teshislerinin ~ standardize edilememis olmasi
ve alt gruplarinin belirlenmemesi calismanin
oénemli  bir limitasyonudur. Calismanin diger
limitasyonu da katilimcilarin yetersizlik diizeyinin
degerlendiriimemesidir.  Gelecekteki calismalar,
KBA olan hastalarin, lumbal disk herniasyonu,
faset eklem dejenerasyonu, kok bozukluklari,
lumbal stenoz gibi spesifik tanilarina gére, SIEFB
patolojileri ile olan iliskisini inceleyebilir. Ayrica,
KBA olan bireylerde SIEFB varliginin, hastalarin
yetersizlik diizeylerini etkileyip etkilemedigi ileri
calismalarda incelenebilir.

Sonuc olarak, KBA olan hastalarda travma ve
disme hikayesinin mutlaka sorgulanmasini ve fizik
muayenesinde sakroiliak eklem kompresyon ve
hareketlilik testlerinin yapilmasini dnermekteyiz.
Muayene bulgularina gére, SIEFB’ye yénelik
fizyoterapi  yontemlerinin ilave edilmesi ile
KBA hastalarinin tedavisinde basari oraninin
artabilecegini diisinmekteyiz.

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

Cikar Catismasi: Bu calismada c¢ikar catismasi
bulunmamaktadir.

Etik Onay: Calismamiz Pamukkale Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
tarafindan onaylanmistir (Onay Tarihi: 12.01.2016
ve Onay Numarasi: 60116787-020/3921).

Aydinlatilmis Onam: Tum katihmcilardan calisma
oncesinde hastalarinin sézli ve vyazili onam
alinmistir.

Hakem Degerlendirmesi: Bagimsiz dis hakemler
tarafindan degerlendirilmistir.

Yagci N, Saragoglu |, Sekeréz S, Ozkan Y.

Yazar Katkilari: Fikir/Kavram- NY, iS, SS; Tasarim
-NY, IS, SS; Denetleme/Danismanlik - NY; Kaynaklar
ve Fon Saglama - IS, SS, YO; Materyaller - iS, SS;
Veri Toplama ve/veya isleme - iS, SS, YO; Analiz ve/
veya Yorumlama - NY, S$; Literatlr Taramasi - is,
SS; Makale Yazimi - NY, IS, SS; Elestirel inceleme
- NY.

Aciklamalar: Calismamiz, 6-9 Eyliil 2017 tarihinde
Kopenhag/Danimarka'da gerceklestirilen “the 10th
Congress of the European Pain Federation, EFIC
2017" etkinliginde 6n rapor olarak sunulmustur.

KAYNAKLAR

1. Manek NJ, MacGregor AJ. Epidemiology of back disorders:
prevalence, risk factors, and prognosis. Curr Opin Rheumatol.
2005;17(2):134-40.

2. Maher C, Underwood M, Buchbinder R. Non-specific low back
pain. Lancet. 2017;389(10070):736-47.

3. Scott Will J, Bury DC, Miller JA. Mechanical low back pain. Am
Fam Physician. 2018;98(7):421-8.

4, Sembrano JN, Reiley MA, Polly Jr DW, Garfin SR. Diagnosis
and treatment of sacroiliac joint pain. Curr Orthop Pract.
2011;22(4):344-50.

5. Cohen SP, Chen Y, Neufeld NJ. Sacroiliac joint pain: a
comprehensive review of epidemiology, diagnosis and treatment.
Expert Rev Neurother. 2013;13(1):99-116.

6. Bernard TN, Cassidy JD. The sacroiliac joint syndrome:
pathophysiology, diagnosis, and management. In: Frymoyer JW,
ed. The adult spine: principles and practice. New York: Raven
Press Ltd; 1991: p. 2107-30.

7. Thawrani DP, Agabegi SS, Asghar F. Diagnosing sacroiliac joint
pain. ] Am Acad Orthop Surg. 2019;27(3):85-93.

8. Szadek KM, van der Wurff P, van Tulder MW, Zuurmond WW,
Perez RS. Diagnostic validity of criteria for sacroiliac joint pain:
a systematic review. J Pain. 2009;10(4):354-68.

9. Arnbak B, Jurik AG, Jensen RK, Schiettz-Christensen B, Van der
Wurff P, Jensen TS. The diagnostic value of three sacroiliac joint
pain provocation tests for sacroiliitis identified by magnetic
resonance imaging. Scand ) Rheumatol. 2017;46(2):130-7.

10. Vora AJ, Doerr KD, Wolfer LR. Functional anatomy and
pathophysiology of axial low back pain: disc, posterior elements,
sacroiliac joint, and associated pain generators. Phys Med
Rehabil Clin N Am. 2010;21(4):679-709.

11.  Madani SP, Dadian M, Firouznia K, Alalawi S. Sacroiliac joint
dysfunction in patients with herniated lumbar disc: a cross-
sectional study. ] Back Musculoskelet Rehabil. 2013;26(3):273-9.

12.  Hawker GA, Mian S, Kendzerska T, French M. Measures of adult
pain: Visual Analog Scale for pain (VAS pain), Numeric Rating
Scale for pain (NRS pain), McGill Pain Questionnaire (MPQ),
Short Form McGill Pain Questionnaire (SF-MPQ), Chronic Pain
Grade Scale (CPGS), Short Form36 Bodily Pain Scale (SF36 BPS),
and Measure of Intermittent and Constant Osteoarthritis Pain
(ICOAP). Arthritis Care Res. 2011;63(11):240-52.

13.  Stanford G, Burnha, RS. Is it useful to repeat sacroiliac joint
provocative tests post-block? Pain Med. 2010;11(12):1774-6.

14.  Gibbons P, Tehan P. Manipulation of the spine, thorax and pelvis.
4th ed. New York: Elsevier; 2016.

15.  Rashbaum RF, Ohnmeiss DD, Lindley EM, Kitchel SH, Patel VV.
Sacroiliac joint pain and its treatment. ) Spinal Disord Tech.
2016;29(2):42-8.

16. Sivayogam A, Banerjee A. Diagnostic performance of clinical

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(2)

130 G



20.

21.

22.

23.

Y

Kronik Bel Agrisinda Sakroiliak Eklem Fonksiyon Bozuklugunun incelenmesi

tests for sacroiliac joint pain. Phys Ther Rev. 2011;16(6):462-67.
Soleimanifar M, Karimi N, Arab AM. Association between
composites of selected motion palpation and pain provocation
tests for sacroiliac joint disorders. J Bodyw Mov Ther.
2017;21(2):240-5.

Cooperstein R, Truong F. Does the Gillet test assess sacroiliac
motion or asymmetric one-legged stance strategies? J Can
Chiropr Assoc. 2018;62(2):85-97.

Hayran M, Hayran M. Saglik arastirmalari icin temel istatistik. 1.
baski. Ankara: Omega Yayinlari; 2011.

Koes B, Van Tulder M, Thomas S. Diagnosis and treatment of
low back pain. BMJ. 2006;332(7555):1430-4.

Ramirez C, Sanchez L, Oliveira B. Prevalence of sacroiliac joint
dysfunction and sacroiliac pain provocation tests in people with
low back pain. Ann Phys Rehabil Med. 2018;61S:e-103-e308.
Prather H, Hunt D. Conservative management of low back pain,
part |. Sacroiliac joint pain. Dis Mon. 2004;50(12):670-83.
Maigne )Y, Aivaliklis A, Pfefer F. Results of sacroiliac joint
double block and value of sacroiliac pain provocation tests in 54

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(2)

24.

25.

26.

27.

28.

29.

patients with low back pain. Spine. 1996;21(16):1889-92.
Bernard TN, Kirkaldy Willis WH. Recognizing specific
characteristics of nonspecific low back pain. Clin Orthop.
1987;217(4):266-80.

Sembrano JN, Polly DW. How often is low back pain not coming
from the back? Spine. 2009;34(1):E27-E32.

Liliang PC, Lu K, Liang CL, Tsai YD, Wang KW, Chen H). Sacroiliac
joint pain after lumbar and lumbosacral fusion: findings using
dual sacroiliac joint blocks. Pain Med. 2011;12(4):565-70.
Prather H. Sacroiliac joint pain: practical management. Clin )
Sport Med. 2003;13(4):252-5.

Haneline MT, Young M. A review of intraexaminer and
interexaminer reliability of static spinal palpation: a literature
synthesis. ] Man Physiol Ther. 2009;32(5):379-86.

Arab AM, Abdollahi |, Joghataei MT, Golafshani Z, Kazemnejad
A. Inter- and intra-examiner reliability of single and composites
of selected motion palpation and pain provocation tests for
sacroiliac joint. Man Ther. 2009;14(2):213-21.



Yaran M, Ekici G. Agn Oziirliiliik Anketi'nin Kronik Bel Agrisinda Kiltiirel Uyum, Giivenirlik ve Gegerligi. Turk J Physiother Rehabil. 2020; 31(2):141-147. doi: 10.21653/tjpr.567197

oterap,
&%,
2 o <
= 3
2 &
1969

ISSN: 2651-4451 » e-ISSN: 2651-446X

Turkish Journal of
Physiotherapy and
Rehabilitation

2020 31(2)141-147

Mahmut YARAN, PhD, PT’
Gamze EKICi, PhD, PT?

1 Ondokuz Mayis University, Faculty of Health
Sciences, Department of Physiotherapy and
Rehabilitation, Samsun, Turkey.

2 Hacettepe Universitesi, Faculty of Health
Sciences, Department of Ergotherapy, Ankara
Turkey.

Correspondence (ileti§im):

Gamze EKICi, PhD, PT
Hacettepe University,
Faculty of Health Sciences,
Department of Ergotherapy,
06100 Samanpazari, Ankara, Turkey.
Phone: +90-312-305 2560
E-mail: fztgamze@yahoo.com
ORCID ID: 0000-0002-7423-178X

Mahmut YARAN
E-mail: mahmut.yaran@omu.edu.tr
ORCID ID: 0000-0002-1703-590X

Received: 17.05.2019 (Gelis Tarihi)
Accepted: 09.10.2019 (Kabul Tarihi)

Content of this journal is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

AGRI OZURLULUK ANKETI’NIiN KRONIK BEL
AGRISINDA KULTUREL UYUM, GUVENIRLIK VE
GECERLIGI

ARASTIRMA MAKALESI

0z
Amag: Bu calismada, kronik bel agrili hastalarda Agri Ozirliilik Anketinin (ADA) Tirkce'ye
adaptasyonunun ve psikometrik 6zelliklerinin analizinin yapiimasi amaclandi.

Yontem: En az (¢ aydir bel agrisi olan 91 hasta (51 kadin ve 40 erkek, yas=41,71+£12,53 yil)
calismaya dahil edildi. Ttirkce ADA uluslararasi kurallara uygun olarak Tiirkce diline cevirildi Tiirkce
ADA ile Oswestry Oziirliilik indeksi (OOI) hastalar tarafindan doldurularak fonksiyonel durum
degerlendirildi. Test-tekrar test giivenirligi icin anket bir hafta icinde 31 hastada tekrar uygulandi
ve sinif ici korelasyon katsayisi (ICC) ve Pearson korelasyon analizi kullanilarak belirlendi. Gegerligin
tespiti icin Ttirkce ADA ile 00 arasindaki iliski Pearson korelasyon analizi ve yapi gecerligi incelendi.

Sonuclar: Tiirkce ADA icin ic tutarlilk (Cronbach’s alfa) degeri a=0,897’ydi. Anketin test-tekrar
test giivenirligi icin 1CC=0,947'd\. Pearson’un Tiirkce ADA ve OO0'nin fonksiyonel durum bileseni icin
korelasyon katsayisi r=0,583 olarak belirlendi (p<0,001). Tiirkce ADA ve OOi'nin psikososyal bileseni
icin korelasyon katsayisi r=0,473 olarak tespit edildi (p<0,001). Toplam Tiirkce ADA skoru ile 00i
skoru arasinda gticlii bir iliski bulundu (r=0,582, p<0,001). Faktor analizi orjinal yapi ile uyumlu
olarak iki faktorli bir yapiyr ortaya koydu.

Tartisma: Tirkce ADANin giivenir ve gecerli oldugu bulundu. Tiirkce ADANIn kronik kas-iskelet
sistemi bozukluklarindan bel agrisinin degerlendirilmesi ve takibine yénelik arastirma ve klinik
uygulamalarda yararli olacagi sonucuna varildi.

Anahtar Kelimeler: Bel Agrisi; Oziir; Giivenirlik; Gegerlik.

CULTURAL ADAPTATION, RELIABILITY AND VALIDITY
OF THE PAIN DISABILITY QUESTIONNAIRE IN
CHRONIC LOW BACK PAIN

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study was to adapt the Pain Disability Questionnaire (PDQ) to Turkish
language, and analyze its psychometric properties in patients with chronic low back pain (LBQ).

Methods. Ninety-one patients with LBP (51 females and 40 males, age=41.71+12.53 years) for
at least three months were included in the study. The PDQ was translated into Turkish in the
light of international rules. The patients completed the Turkish PDQ and Oswestry Disability Index
(ODI), and functional status was evaluated. Test-retest reliability was determined in 31 patients
within one-week using intraclass correlation coefficient (ICC) and Pearson correlation analysis. The
relationship between Turkish PDQ and ODI was investigated using Pearson correlation analysis
and construct validity.

Results. The internal consistency value (Cronbach’s alpha) for Turkish PDQ was o=0.897. The
ICC for the test-retest reliability was 0.947. The correlation coefficient for the functional status
component of Turkish PDQ and ODI was r=0.583 (p<0.001) and for the psychosocial component of
Turkish PDQ and ODI was r=0.473 (p<0.001). There was a strong correlation between total Turkish
PDQ and ODI scores (r=0.582, p<0.001). Factor analysis revealed a 2-factor structure in conformity
with the original structure.

Conclusion: The Turkish PDQ was found to be reliable and valid. The Turkish PDQ would be useful
in research and clinical applications for the evaluation and follow-up of chronic musculoskeletal
disorders including LBP.

Key Words: Low Back Pain; Disability; Reliability; Validity.




Agni Ozirliiliik Anketi'nin Kronik Bel Agrisinda Kiiltiirel Uyum, Giivenirlik ve Gegerligi

GIRIS

Bel agrisi bireylerde kalici bir 6ziir olusturabilir. Bu
nedenle riski olan bireylerin mimkiin oldugunca
erken tespit edilmesi 6nemlidir (1,2). Ozir
olusturabilecek risk faktorleri arasinda ciddi bir
yeri olan agrinin degerlendirilmesinin  dnemi
buyuktir. Bu konuda gelistirilmis gecerli ve giivenir
degerlendirme yontemleri ve 6lcim araclarina
ihtiyac duyulmaktadir (3).

Rutin olarak vyapilan normal eklem hareket
acikhgr ve kas kuvvetinin degerlendirilmesi
gibi objektif 6lctimlerin, kisinin kendi kendine
doldurdugu subjektif olcitler ile kiyaslandiginda
daha cok tercih edildiklerini gérmekteyiz. Ancak,
objektif degerlendirmenin subjektif incelemelere
gore Ustinliginin c¢ok fazla olmadig da
belirtilmektedir. Ornegin, normal eklem hareket
acikhginin  degerlendirilmesi  dusunildiiginde,
o6lcumler arasinda ¢ok fazla degisiklikler olabilecegi
bilinmektedir. Ayrica, fonksiyonel durumu ortaya
koyan fizyolojik indekslerin, klinik g6zlem yolu ile elde
edilen agr ve 6zre ait veriler ile zayif korelasyonu
da ortaya koyulmustur. Bireye 06zgli subjektif
parametrelerin degerlendirilmesi 6z bildirim ile
mimkiindir. Bireyin kendi kendine doldurabildigi
anketler kas-iskelet sistemi problemlerini ve
bunlara yapilacak midahalelerin klinik sonuclarini
olcebilmek acgisindan olduk¢a yararhdir (4). Sonug
olarak, klinisyenler ve arastirmacilar tarafindan,
bireyin doldurdugu o&lcekler yolu ile fonksiyonel
durumun ve 6zriin degerlendirmesine olan giivenin
arttigi gorilmektedir (5-7).

Bel agrisina yonelik olarak, Fonksiyonel Bel Agrisi
Anketi (8), Oswestry Oziirliliik indeksi (OOI)
(9) ve Roland Morris Oziirliiliik Anketi (10) gibi
agriyl ve 0zri degerlendiren Tirkce gecerlik ve
guvenirlik calismasi yapilmis anketler mevcuttur.
Bu olceklerden OOI, fonksiyonel durumu ve 6zrii
degerlendirmek icin tasarlanmis kapsamli bir
aractir (11). Ozrii degerlendiren indekslerin (0OI
dahil) cogunlugu, psikososyal bulgulara ¢ok az 6nem
vermekte, dncelikleri daha ziyade giinlik yasamdaki
aktiviteler olmaktadir. Psikolojik faktérlerin, bireyde
ozlr gelisimi ve sorunun kroniklesmesi acisindan
incelenmeleri 6nemlidir (12). Agri Oziirliilik Anketi
(ADA) psikososyal bakis agisini da icermesi nedeni
ile diger olcim araclarindan farklidir. ADA, kronik
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ozre neden olan kas iskelet sistemi bozukluklarinda
fonksiyonel durumun degerlendirilebilmesi amaciyla
gelistirilmis bir aractir. Biyopsikososyal faktorlerin
agri ve ozir gelisimi sirasinda karsilkli olarak
etkilesime girdigini gosteren klinik arastirmalardan
turetilmistir. ADAnin diger 6lciim araclarindan en
biyuk farki, sadece bel agrisina degil, ayni zamanda
kronik 6zre neden olan diger kas iskelet sistemi
bozukluklarina da hitap edebilmesidir (5). Orijinali
ingilizce olup Portekiz, Brezilya (13) ve Kore (14)
gibi tlkelerin dillerine adapte edilmis olan anketin
Turkce'ye uyarlanmasi, klinikte ve arastirmalarda
kullanilmasina olanak saglayacaktir.

ADAnin, O0I ve SF-36 gibi diger 6lcim araclari ile
karsilastirldiginda, psikometrik 6zellikleri acisindan
milkkemmel derecede giivenir ve gecerli oldugu ifade
edilmektedir (5). “ADA kronik bel agrisinda Tirkce
gecerli ve giivenir bir dlcektir” hipotezini test etmek
icin planlanan calismamizin amaci, ADAnin bel
agrh hastalarda Tirkce kiltirel adaptasyonunun
ve psikometrik analizinin yapiimasiydi.

YONTEM

Arastirmaya Agustos 2018-Nisan 2019 tarihleri
arasinda Hacettepe Universitesi, Ergoterapi
Bélimi'ne basvuran, ana dili Tirkce olan, okuma
yazma bilen, 18-65 yas arasinda olan, spesifik
olmayan bel agrisi tanisi alan en az li¢ aydir bel
agrisi olan hastalar dahil edildi. Spesifik bel agrisi
etyolojisi olan, bilissel bozuklugu, afazisi olan ve
calismaya katilmaya gonilli olmayan hastalar
dahil edilmedi. Gerekli o6rneklem buyuklGgi
NCSS PASS 2005 yazilimi (NCSS, Kaysville, ABD)
kullanilarak hesaplandi. Orneklem biiyiikligi, % 80
giiven araliginda ve 0,05 hata payi ile 66 olarak
hesaplandi.

Hastalar calisma ile ilgili olarak bilgilendirildi ve
yazili aydinlatiimig onam alindi. Calisma ile ilgili
olarak Hacettepe Universitesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulu'ndan onay alindi )
(Onay Tarihi: 24.04.2013 ve Onay Numarasi: GO
13/197).

Bireylerin fiziksel ve sosyodemografik ozellikleri
kaydedildi. Olgularda agri siddeti Gorsel Analog
Skalasi (GAS) kullanilarak degerlendirildi. GAS,
kullamimi  basit, etkili, gecerlik ve givenirligi



gosterilmis; 10 cmlik tek bir cizgiden olusan
ve agr siddetini degerlendiren bir skaladir.
Hastadan, “O (agr yok)” ve “10 (dayanilmaz agr)”
rakamlarinin gosterildigi 10 cm’lik skalada agn
siddetini isaretlemesi istenir. Hesaplama yapilirken
isaretlenen nokta ile baslangi¢ noktasi arasindaki
mesafe cm cinsinden &lcilir. Skorun artmasi
agrinin siddetinin arttigl anlamina gelmektedir
(15).

Buna ek olarak, bireyde bel agrisinin etkileyebilecegi
fonksiyonel durum ve psikososyal  durum
komponentleri ADA ile, agrinin bireyde olusturdugu
fonksiyonel sorunlar ayrica OOi ile de degerlendirildi.
ADA, 15 soru ve fonksiyonel durum ve psikososyal
durum olmak tizer iki bilesenden olusmaktadir. 1, 2,
3,4,5,6, 7,12 ve 13. maddelerin toplam puanlari
Fonksiyonel Durum Bileseni’'ni (maksimum=90 puan)
ve 8,9,10,11, 14 ve 15.maddelerin puanlari toplami
(maksimum=60) Psikososyal Bilesen’i olusturur.
Tim o6gelerin puanlari toplami (Fonksiyonel Durum
Bileseni puani+Psikososyal Durum Bileseni puani)
toplam ADA puanini olusturur. Elde edilebilecek
toplam puan O ile 150 arasinda degisen Fonksiyonel
Oziir Puani’ni verir. lyilesme ile birlikte puanlarda
azalma olmasi beklenir (5).

00I, bel agrisinda fonksiyon kaybinin derecesini
degerlendirmek icin gelistirilmistir. On maddeden
olusan 0OI, agn siddetini, kendine bakimi, yiik
kaldirma-tasima, ydriyls, oturma, ayakta durma,
uyku, agrinin degisme derecesini, yolculuk ve sosyal
hayati sorgulamaktadir. Her maddenin altinda
hastanin durumuna uygun olani isaretledigi alti
ifade vardir. ilk ifade “O puan”, altinci ifade “5 puan”
olarak puanlanir. Toplam puan hesaplandiginda, iki
ile carpilir ve yiizde olarak ifade edilir. Maksimum
puan “100” ve minimum puan “0”dir. Toplam skor
arttikca ozir dizeyi de artmaktadir (17). Tirkce
gecerlik ve giivenirligi 2004 yilinda Yakut ve ark.
tarafindan yapilmistir (9). 00i Tiirkce formunu
calismada kullanmak icin, gecerlik ve guvenirlik
calismasi yapan sorumlu yazardan yazili izin alindi.

Anketin ceviri ve uyarlamasi icin ilk olarak anketi
gelistiren ekipten yazili olarak Tirkce versiyon
izni alindi. ADAnin Tirkce uyarlamasinda Beaton
ve ark.nin bes asamali ceviri-geri ceviri yontemi
kullanildi (18). Ceviri asamasinda iyi derecede
ingilizce bilen iki akademisyen ve bir ingiliz Filolojisi
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ogretim gorevlisi olmak tzere ¢ kisi gorev aldi. Geri
ceviri siirecinde anadili ingilizce olan, iyi diizeyde
Turkge dil kullanim becerisine sahip iki uzman yer
aldi. Ceviri islemleri tamamlandiktan sonra, 20
bel agrisi olgusuna pilot uygulama yapildi. Pilot
uygulama yapilan hastalar 6érneklem grubuna dahil
edilmedi. Pilot uygulamada yapilan terciimenin
uygun oldugu ve katihmcilar tarafindan anlasilir
oldugu belirlendi.

istatistiksel Analiz

istatistiksel analiz icin IBM SPSS Windows icin
istatistik Siirim 21.0 (IBM Corp, Armonk, NY, ABD)
paketprogramikullanildi. Veriler,ortalama+standart
sapma, ortanca veya yiizde olarak ifade edildi.
Tirkce ADAnin guvenirlik analizleri icin, zamana
gore degismezligi ve ic tutarlhgi incelendi. Zamana
karsi degismezlik analizleri icin test-tekrar test
yontemi, i¢ tutarlii§inin belirlenmesi icin Cronbach
alfa katsayisi ve madde-toplam puan korelasyon
katsayilariincelendi. Test-tekrar test giivenirligiicin,
ilk uygulamadan 24 saat sonra anketi dolduran 31
hasta ile yeniden gortsiilerek Tiirkce ADA yeniden
uygulandi. Anketin test-tekrar test giivenirligi
Interclass Korelasyon Katsayisi (ICC) ve Pearson
korelasyon analizi yapilarak belirlendi. Gecerligin
incelenmesi icin ise, ADA ve OOI arasindaki iligki
Pearson korelasyon analizi ile yapi gecerliginin
belirlenmesi seklinde analiz edildi. Bunlara ek
olarak, Tiirkce ADA ve OO0i arasindaki korelasyon
arastirildi. Yaniima olasihgi p<0,05 olarak alindi.

SONUCLAR

Bu calismaya toplam 91 birey (51 kadin ve 40 erkek)
katildi. Bireylerin sosyo-demografik 6zellikleri Tablo
1'de gosterilmistir. Katihmcilarin en az (¢ ay, en
fazla alti yil olmak tzere, ortalama bel agrisi siiresi
18,94+19,19 aydi. GAS’a gore istirahat sirasindaki
ortalama agr siddeti 4,17+2,54 cm iken; aktivite
sirasinda hissettikleri agr diizeyi 6,56+2,50 cm
olarak belirlendi.

Cronbach alfa katsayilari Tirkce ADA-Psikososyal
icin «=0,803, Tirkce ADA-Fonksiyon icin a=0,858
ve Tirkce ADA-Toplam puani icin a=0,897 olarak
belirlendi (Tablo 2). Turkce ADAnin i¢ tutarliligi, tim
katsayilar 0,80°den biiyik oldugu icin Cronbach alfa
katsayisi ile kabul edilebilir bulundu. ICC katsayilari
Turkce ADA-Fonksiyon icin 0,901, Tirkce ADA-

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(2) 143



Agni Ozirliiliik Anketi'nin Kronik Bel Agrisinda Kiiltiirel Uyum, Giivenirlik ve Gegerligi

Tablo 1: Bireylerin Fiziksel ve Sosyo-Demografik Ozellikleri.

Kronik Bel Agrisi
Degisken (n=91)
X+SS Min-maks

Yas (yil) 41,93+11,56 18-68
Cinsiyet, Kadin/Erkek n (%) 51/40 56-44
Boy (m) 1,67+0,08 1,50-1,87
Viicut Agirhg (kg) 74,41+13,78 45-115
Viicut Kiitle indeksi (kg/m?) 26,41+4,49 17,58-41,66
Agr Siiresi (ay) 18,94+19,19 3-72
Agr Siddeti

istirahat GAS (cm) 4,17+2,54 0-10

Aktivite GAS (cm) 6,56+2,50 0,4-10
Oswestry Oziirliiliik indeksi (0-100) 40,63+15,93 6-88

Psikososyal icin 0,963 ve Tirkce ADA-Toplam igin
0,947 olarak belirlendi. Yiiksek ICC degerleri test-
tekrar test guvenirliginin muikemmel oldugunu
gosterdi,

Tiirkce ADA 6lcek puanlariile OOi puanlari arasindaki
gecerligi degerlendirmek icin Pearson korelasyon
katsayilar Tablo 3 ve Sekil 1'de verilmistir. Tirkce
ADA 6lcek skorlari ile OOI skoru arasinda pozitif
orta diizeyde korelasyon gozlendi (p<0,05). Taban
ve tavan etkisi bulunmamaktaydi.

TARTISMA

ADAnNIn psikometrik 6zelliklerini incelemek ve
Turkce'ye adapte etmek amaciyla kurgulanmis olan
bu calismada, Tirkce ADAnIn bel agrili hastalarda
uygun ve gecerli oldugu ortaya koyuldu. Kronik bel
agrisinin bireyin yasami lzerinde 6nemli etkileri
oldugu belirlendi. Kronik bel agrisi yasayanbireylerin
beklentileri ile tedavi algilar arasinda farkhhklar
oldugu tespit edildi. Bu farkhliklar, sonucun kesin
olarak dlciilebilmesini de etkileyebilmektedir.
Dogru gelistirilmis ve duyarli bir sonug &l¢im
aracinin, gercek degisikligi ve tedavi etkinliginin
kanitini belirlemek icin faydal bilgiler saglayacagi
bildirilmektedir (6). Bu calismada, Tiirkce ADA
yapisal olarak orijinal versiyon ile ayni bulundu
ve 15 maddenin tamami aynen korundu. Ayrica,
ortalama 1,5 yildir orta diizeyde kronik bel agrisi

ceken katiimcilarin yanitlarinda taban ve tavan
etkisi ortaya cikmadigindan, giivenirligi de yiksek
olarak tespit edildi.

Kas-iskelet  sistemi sorunlarinda,  tedavi
sonuclarinin  dlclilerek takip edilmesi oldukca
onemlidir. Bu amacla ADA, kronik o6zre neden
olabilecek kas iskelet sistemi hastaliklarinda agri
ile iliskili fonksiyon bozuklugunu arastiran Roland-
Morris Ozirlillik Anketi ve OOI gibi 6lcekleri
inceleyerek, bu tir vakalara yogunlasmis olan
ortopedistler, psikiyatristler, algologlar, psikologlar
ve fizyoterapistler dahil olmak tzere cesitli saglik
uzmanlarinin ortak gorisleri ile fonksiyonel durum
ve 0zriin degerlendirilmesine yonelik gelistirilmistir.
Asil olarak ADA anketi, diger degerlendirme
araclarinda da oldugu gibi 6ziir ve fonksiyon tizerine
odaklanir. Digerlerinden farkl olarak, agri ve 6zriin
olusmasinda ve kroniklesmesinde énemli roli olan
psikososyal faktérler, ADAnin ana yapisinin énemli
bir kismini olusturur. Yine diger degerlendirme
yontemlerinin cogundan farkl olarak, ADA sadece
bel agrisi degil, kronik 6zre neden olabilen diger kas-
iskelet sistemi rahatsizliklarinin degerlendirilmesi
amaciyla gelistirilmistir. ADAnin gelistirilmesi
sirasinda mevcut Olceklerde belirtilen  bircok
sorunun dikkate alindigi goriilmiistiir. Ozellikle OO
ve Roland-Morris Oziirliilik Anketi gibi 6lcekler icin
zayiflik olarak belirtilen kronik 6zre neden olabilecek

Tablo 2: Agr Oziirlilik Anketi (Tirkce versiyonu) ic Tutarlilik Degerleri.

Agri Oziirliiliik Anketi Cronbach Alfa
Psikososyal 0,803
Fonksiyonel 0,858
Toplam 0,897
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Tablo 3: Agr Oziirluliik Anketi (Turkce versiyonu) ve Oswestry Oziirliilik indeksi Arasindaki iliski.

R o try Oziirliiliik indeksi
Agr Oziirliiliik Anketi Swesty Ak e .
Psikososyal 0,473 <0,001*
Fonksiyonel 0,583 <0,001*
Toplam 0,582 <0,001*
*p<0,05.

farkl kas iskelet sistemi hastaliklarini kapsamasi,
ADA icin bir avantaj olarak gosterilmektedir
(13). Ek olarak, omurga sorunu olan popilasyon
icin  gelistirilen mevcut  fonksiyonel  durum
degerlendirme araclarindan hicbirinin klinik olarak
ADA kadar fonksiyonel ve psikososyal duruma
odaklanmadig gérilmustiir (5,13,14).

ADA ile ilgili ilk calisma olan gelistirildigi orijinal
makalede, psikometrik 6zellikleri acisindan oldukca
glicli  guvenirligi, duyarliligi  (responsiveness)
ve gecerligi oldugu gosterilmistir. Duyarliliginin
00i'den daha iyi oldugu, dolayisiyla su anda
fonksiyonel durumu “oldukca iyi” degerlendiren bir
yapiya sahip oldugu bildirilmektedir (16). ADAnIn tek
basina, OOI kadar iyi bir performans sergilemesi,
ilk psikometrik degerlendirme asamasindaki ¢ok
az sayida degerlendirme aracinin bu basarida
olabilecegi yorumunu yaptirmistir (5,7,13,14).

Literatirde bildirildigi Uizere herhangi bir miidahale
olmadigl durumda, kronik agrili bir bireyin klinik
durumunun 1-2 hafta icinde kayda deger bir sekilde
degismesi beklenmemektedir (14). Bu nedenle,
calismamizda Tirkce ADANnIn ilk degerlendirmesinin
ardindan test-tekrar test givenirligini incelemek
icin katilimcilardan 31'i bir hafta sonra tekrar
test edildi. Calisma kapsaminda Tiirkce ADANIn i¢
tutarhhgi incelendiginde, fonksiyonel ve psikososyal
durum, ayrica toplam puan icin tim katsayilarin
0,80'den biiylik olmasi nedeni ile, Cronbach alfa

ADAF ADA-PS

katsayisina gore giivenir bulundu. Yiksek 1CC
degerleri milkemmel test-tekrar test glivenirligini
gosterdi. Gecerligi degerlendirmek icin ise, hem
alt basliklar, hem de toplam puan olmak uzere
Tiirkce ADA ile OOI sonuclari arasindaki iliskiye
bakildiginda, tim basliklarda pozitif orta diizeydeki
korelasyonlar ortaya kondu.

ADAnin  Kore dilindeki versiyonunda 1CC'nin
0,958 oldugu; i¢c tutarliik icin Cronbach alfa
degerinin fonksiyonel durum acisindan «=0,933
ve psikososyal bilesen icin ise a=0,870 oldugu
bildirilmistir. Kore dilindeki versiyonunda test-
tekrar test givenirliginin mikemmel ve orijinal
versiyonu ile benzer oldugu ifade edilmistir. GAS
ile Kore dilindeki versiyon arasindaki korelasyon
katsayisi ilk degerlendirmede 0,834 ve tekrar test
icinise 0,831 olarak bulunmustur. Kore dilindeki ADA
versiyonun hem fonksiyonel, hem de psikososyal
komponentlerinden elde edilen sonuclarin, GAS
ve Diinya Saglk Orgiitii Yasam Kalitesi Anketi-
kisa versiyonu ile anlamli korelasyonlar gosterdigi
belirlenmistir (14). ADAnin Portekizce'yve cevrildigi
ve test edildigi diger bir calismanin sonuclarina
gore ise, Cronbach alfa katsayisinin 0,860 ve test-
tekrar test sonuclarinda da yiksek degerde olmasi
ile anketin giivenirligi yine ortaya koyulmustur.
Portekizce ADA skorlari ile Nimerik Agri Skalasi
arasinda orta diizeyde bir iliski bulunmustur. Yasam
kalitesi ile fonksiyonel-psikososyal komponentler ve

oD1

- === =i . - = i s r—
= - F x

ADAT

Sekil 1: Agri Oziirliilik indeksi Fonksiyonel Komponenti (ADA-F) (a), Psikososyal Komponenti (ADA-PS) (b) ve Toplam (ADA-T)

Puanlari (c) ve Oswestry Oziirliiliik indeksi (ODI) ile Gegerligi.
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toplam Portekizce ADA skoru arasinda ise, negatif
iliski oldugu tespit edilmistir. Yapi gecerligi icin,
semptomatik ve asemptomatik bireyler arasinda
Portekizce ADA sonuclarina gére anlamh fark
oldugu gosterilmistir (13).

Calisma sonucunda elde edilen veriler dogrultusunda
Tirkce ADA ile OOI arasinda ayni yondeki iliski
gecerligi ortaya kondu. Taban ve tavan etkisinin de
olmadiginin gorilmesi ile calismamizin sonuglarinin
gecerlik, giivenirlik ve duyarlilk agisindan yukaridaki
literatiir bulgulari ile uyumlu oldugu gorildii (13,14).
Cahismamizda da gozlemledigimiz lizere, Portekizce
versiyonunda ortaya koyuldugu gibi (13), ADAnin
hizli uygulanabilir ve kolay anlasilir olmasi degerli
bir dzelligiydi.

Calismamiza homojen bir grup olarak kronik
bel agrili hastalar dahil edildi. ADAnin kronik
agrinin oldugu farklh kas iskelet sorunlarinda
kullanilabilmesi, diger olceklerden onu ayiran
onemli bir ozelligidir. Calismada bel agrisina
yogunlasilmasi ve diger kas iskelet problemlerinin
dahil edilmemesi aslinda bir limitasyon olarak
gorilebilir. Ayrica psikososyal acidan icerigine
benzer, ayri bir 6lcekle degerlendirmek de faydali
olabilir. Fakat 0Oinin yaygin kullanimi ile tercih
bu yonde yapildi. ADAnin cerrahi midahalelerin
uygulandigi hastalardaki ve Birinci Basamak Saglik
Hizmetleri kapsamindaki koruyucu rehabilitasyon
populasyonlarindaki 6zelliklerinin de incelenmesi
gerekli olan baska bir alandir.

Sonuc olarak, Tirkce ADANIn kiltiirel adaptasyon
streci uluslararasi kabul gérmiis metodolojik
standartlara gére incelendi ve uygunlugu ortaya
konuldu. Tirkce ADA, kronik ozirlilige neden
olabilecek bel agrili vakalarda fonksiyonel durumu
degerlendirebilen, genis kapsamli bir &lcektir.
Kuskusuz ADAnin, OOi gibi literatiirde kabul
gormis indekslerin yerine tercih edilebilmesi icin
daha cok sayida ve kapsamli incelemelere ihtiyac
vardir. Bitun bunlarin yaninda, Tirkce ADA kronik
kas-iskelet sistemi bozukluklarindan bel agrisinin
degerlendirilmesi ve takibine yonelik arastirma ve
klinik uygulamalarda yararli olacaktir.

Destekleyen Kurulus: Yok.
Cikar Catismasi: Yok.
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ERKEN EVRE DiZ OSTEOARTRITLi HASTALARDA
POSTURAL STABILITENIN SAGLIKLI BiREYLER iLE
KARSILASTIRILMASI

ARASTIRMA MAKALESI

0z
Amag: Calismanin amaci, erken evre (1-2) diz osteoartriti (OA) olan hastalarda saglikli bireylere

gore dengenin etkilenip etkilenmediginin incelenmesi ve erken evre diz OA olan hastalarda denge
ile diz fonksiyonu, agri siddeti ve viicut kiitle indeksi arasindaki iliskinin arastiriimasiydi.

Yontem: Bu calisma, 20 kadin ve dokuz erkek olmak tizere 29 diz OAll hastanin katihmi ile
gerceklesti. Saglikli kontrol grubu ise, 24 kadin, alti erkek olmak (izere 30 asemptomatik bireyden
olustu. Calismaya katilan bireylerin dengesi Biodex Denge Sistemi (BDS) kullanilarak, agri siddeti
Viziiel Analog Skalasi (VAS) ile, diz fonksiyonlari ise, Westhern Ontario Osteoartrit indeksi (WOMAC)
ile degerlendirildi.

Sonuclar: Her iki grubun gozler acik pozisyonda postiiral stabilite test sonuclarinin benzer oldugu
bulundu (p>0,05). Gézler kapali pozisyonda ise, diz OA olan hastalarin anterioposterior (p=0,013),
mediolateral (p=0,024) ve toplam (p=0,001) postiiral stabilite test puanlarinin kontrol grubuna gore
arttigi bulundu. Diz OA olan hastalarda gozler kapali pozisyonda mediolateral posttiral stabilite test
puani ile WOMAC arasinda iliski oldugu bulundu (r=0,687-0,615, p<0,05). VAS ve viicut kiitle indeksi
ile postiiral stabilite test puanlari arasinda iligki bulunmadi (p>0,05).

Tartisma: Erken evre diz OA olan bireylerde gézler kapal pozisyonda postiiral salinim miktari
saglikli bireylere gore artar ve bu artis fonksiyonel diizeydeki kayipla iliskilidir. Diz OA'da erken
dénemden itibaren denge etkilenmeye baslar ve bu yiizden dengeyi gelistirmeye yonelik girisimler
tedavi programina dahil edilmelidir.

Anahtar Kelimeler: Agri; Diz; Koruyucu Tip ve Halk Saghgr; Osteoartrit; Postiiral Denge.

A COMPARISON OF POSTURAL STABILITY IN
PATIENTS WITH EARLY KNEE OSTEOARTHRITIS AND
HEALTHY INDIVIDUALS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The study aimed to analyze whether the balance is affected in early stage (1-2) knee
osteoarthritis (OA) as compared to healthy individuals and to investigate the relationship between
balance and knee function, pain intensity, and body mass index in early-stage knee OA.

Methods: This study was carried out with the participation of 29 knee OA patients, including
20 females and nine males. The healthy control group consisted of 30 asymptomatic individuals,
including 24 females and six males. The balance of the participants was evaluated using the Biodex
Balance System (BDS), the pain intensity was assessed using Visual Analogue Scale (VAS), and the
knee function was determined using the Western Ontario Osteoarthritis Index (WOMAC).

Results: Postural stability test results in eyes open position were similar between the groups
(p>0.05). In the eyes closed position, anteroposterior (p=0.013), mediolateral (p=0.024) and total
(p=0.001) scores of OA patients increased as compared to the control group. Postural stability test
scores of patients with knee OA were found increased compared to the control group. A correlation
was found between WOMAC and mediolateral postural stability test score in eyes closed position
(r=0.687-0.615, p<0.05) in patients with knee OA. No correlation was found between the VAS, body
mass index, and postural stability test scores (p>0.05).

Conclusion: The amount of postural oscillation in early knee OA patients in eyes closed position
is increased compared to healthy individuals, and this increase is associated with the loss in
functional level. Balance begins to be affected from the early stage of knee OA, and therefore
attempts oriented to improve the balance should be included in the treatment program.

Key Words: Pain; Knee; Preventive Medicine and Public Health; Osteoarthritis; Postural Balance.
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GIRIS

Diz osteoartriti (OA) eklemin i¢ dengesini bozan, cok
sayida doku degisikliginin, mekanik yaralanmalarin
ve genetik hasarlarin sebep oldugu, postiiral
kontrolde ve diz kontroliinde azalmaya neden
olan, ilerleyici, kronik bir problemdir (1-5). OA,
kikirdak dokuda meydana gelen degisikliklere gore
siniflandirihr. Evre 1-2, OAnin erken evresi olarak
isimlendirilir. Kelgren ve Lawrence siniflamasina
gore evre 1 ve 2 OAya radyolojik olarak gorilen
tek degisiklik osteofitlerdir (3). Yumusak doku
yaralanmalari erken diz OAne eslik edebilir. ileri
evre diz OA'inde dengede bozulma, fonksiyon kaybi
ve diz agrisi yaygin olarak gorilirken, erken evre
diz OAda sadece belli kosullar altinda ortaya ¢ikan
semptomlar mevcuttur (1).

Eklem yiizeyinde osteofitler ile baslayan ve kikirdak
doku hasari ile devam eden lezyonlar, eklemin ic
dengesini bozarak, eklem yilizeyindeki yik dagilimini
degistirir. Bu durumu kompanse etmek icin olusan
biyomekanik adaptasyonlar postiral salinimlarda
artmaya ve denge kaybina yol acar (4). insan
viicudunda dengenin korunmasi dinamik bir islemdir.
Bu islem, gorsel, isitsel ve proprioseptif sistemden
elde edilen duyusal bilgilerin kombinasyonuna bagl
olarak diizenlenir. Bu sistemlerin herhangi birinde
fonksiyon retiminde degisiklik veya bozukluk
olmasi durumunda, denge problemleri ortaya
cikar. Diz eklemindeki dejeneratif degisikliklere
bagh olarak olusan, agri, kas zayifligi, fonksiyon
bozuklugu ve proprioseptif duyu kayiplari nedeni
ile viicut mekanikleri degisir. Siddetli OAda denge
kaybinin  bozuldugunu, disme riskinin arttigini
ve fonksiyonun azaldigini gosteren, kanit degeri
yiksek calismalar mevcuttur (6-9). Dengede
gorilen azalmanin OAnin baslangic dénemlerinde
de goriliup gorilmedigi konusu acik degildir. Erken
evre OAda dengenin etkilenip etkilenmediginin
bilinmesi ve OA olan hastalarda denge kaybinin
degerlendirilmesi, koruyucu fizyoterapi yaklasimlari
acisindan oldukca énemlidir. Bu nedenle bu calisma,
Evre 1-2 diz OA hastalarinda dengenin, saglikl
kontrol grubuna gore etkilenip etkilenmedigini
arastirmak amac ile planlandi. Calismanin diger
bir amaci, erken evre diz OA olan hastalarda denge
ile diz fonksiyonu, agri siddeti ve viicut kiitle indeksi
(VKI) arasindaki iliskinin arastiriimasiydi.

Goksen A, Can F, Tas S, Korkusuz F.

YONTEM
Bireyler

Bu arastirmada vaka sayisini belirlemek icin giic
analizi (G*Power Ver. 3.0.10, Franz Faul, Universitéat
Kiel, Almanya) yapildi. Bu calismanin % 80 giicte ve
% 5 hata payi ile yapilabilmesi icin kontrol grubuna
ait ortalama denge skorunun 0,65, standart
sapmanin 0,20 oldugu durumda, genel skorda
0,20’lik bir sapmanin fark edilebilmesi icin her bir
grupta minimum 16 bireye ihtiya¢ oldugu bulundu
(9). Prospektif kontrollli olarak planlanan bu ¢alisma,
40-65 yas arasindaki toplam 59 bireyin katilimi
ile yapildi. Degerlendirme kriterlerine uymayan
hastalar calisma disi birakildi. Degerlendirme
kriterlerine uyan bireyler arasinda degerlendirmeleri
tamamlayamayan hasta veya saglikli birey olmadi.
Tum hastalar basari ile degerlendirmeyi tamamladi.
Degerlendirilen toplam 59 bireyin, 29’u (20 kadin,
9 erkek), Kellgren-Lawrence radyolojik skalasina
gore evre 1-2 diz OA tanisi konulan, 40-65 yas
araligindaki hastalardan olusmaktaydi. OA olan
hastalar ortopedist tarafindan evre 1-2 OA tanisi
konularak, Ortopedik Rehabilitasyon Unitesine
yonlendirilen hastalardan olustu.

Calismaya cerrahi tedavi ve son bir sene icerisinde
fizik tedavi almamis hastalar alindi. Ug ay ve daha
uzun siredir semptomlar (agri, tutukluk, fonksiyon
kaybi) olan hastalar calismaya dahil edildi. Analjezik
veya antienflamatuar ila¢ kullanan hastalarin, son
24 saat icerisinde analjezik ila¢ kullammina izin
verilmedi. Calismaya dahil edilen katiimcilarin
hic birisi sporcu veya fiziksel olarak aktif degildi.
Calismaya, diz ekleminde eklem ici kontraktiri
veya eklem ankilozu olan; meniskiis, bag problemi
veya patella ¢kig olan; alt ekstremitesinde
gecirilmis major travma veya cerrahi éykisu olan;
alt ekstremitesinde belirgin dizilim bozuklugu olan;
alt ekstremitede diger eklemleri ilgilendiren OA,
gut ve romatoid artrit gibi romatizmal hastaligi
olan; herhangi bir norolojik veya kardiyovaskiiler
hastaligi olan; isitme, g6rme, konusma veya
kognitif problemi olan bireyler dahil edilmedi.
Cahismaya alinan hastalarin hi¢ birisinde diisme
oykisi yoktu. Calismada, dengeyi etkileyebilecek
herhangi bir ortopedik veya nérolojik problemi
olmayan 30 (24 kadin, 6 erkek) saglikh birey kontrol
grubunu olusturdu. Bu calismanin yapilabilmesi
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icin Hacettepe Universitesi Klinik Arastirmalar
Etik Kurulu ve T.C. Saglk Bakanhgi Tibbi Cihaz
ve llac Kurumundan gerekli onay ve izinler alindi
(Onay Tarihi: 06.04.2018 ve Onay Numarasi: 2018-
KA-17112). Calismaya, gonullii olarak katilmayi
kabul eden ve yazili aydinlatilmis onam formunu
imzalayan bireyler alind.

Agri Degerlendirmesi

Calismaya dahil edilen diz OA hastalarinin agri
siddeti Viziiel Analog Skalasi (VAS) kullanilarak
degerlendirildi. VAS’a goére degerlendirmede, “0”
hi¢ agrinin olmadigi durumu ve “10” ise dayanilmaz
agriyr tarif etmektedir. Agri siddetinin dizeyi,
istirahat, aktivite, merdiven inme ve merdiven
cikma sirasinda olmak Uzere, toplam dért durumda
degerlendirildi (10).

Fonksiyonel Degerlendirme

Calismaya dahil edilen bireylerin agr, tutukluk
ve fiziksel fonksiyonlarinin degerlendirilmesinde,
Westhern Ontario Osteoartrit indeksi (WOMAC)
Tirkce versiyonu kullanildi (11). Olgiitin kullanimi
icin izin alindi. Olciit 24 soruyu icermektedir ve
agr, sertlik ve fiziksel fonksiyon olmak uizere (g alt
gruptan olusmaktadir. Her bir bélimin puani kendi
icinde hesaplanir ve toplam puan, O ile 100 arasinda
degisir. Yiksek puanlar agri ve sertlikte artisi ve
fiziksel fonksiyonda bozulmayi gosterir (11).

Denge Degerlendirmesi

Cahismaya dahil edilen bireylerde denge, denge
ve postiral kontroldeki degisikliklerin tespitinde
gtivenilir ve gecerli bir cihaz oldugu bildirilen Biodex
Denge Sistemleri (BDS) (Biodex Medical Systems,
Shirley, NY, ABD) kullanilarak degerlendirildi (12).
Degerlendirmede postiiral stabilite testi (PST)
kullanildi. Katilimcilardan cihazin zemini lzerinde,
baslangic pozisyonlarini koruyacak sekilde 30 saniye
durmalari istendi. Test gozler acik ve kapali olmak
tzere iki sekilde yapildi. Goézler acik pozisyonda,
katilimcilar her iki ayak Uzerinde, elleri gogiis
lzerinde caprazlanmis olacak sekilde ve agirlik
merkezleri cihazin hedef merkezini ortalayacak
sekilde pozisyonlandi. Test esnasinda bireylerin
ekrana bakmalarina izin verilmedi. Katilimcilardan
cihazin zemini lzerinde, baslangic pozisyonlarini
koruyarak 30 saniye durmalar istendi (Sekil 1).
Testler 30 saniye dinlenme araliklari verilerek li¢ kez
tekrarlandi. Ayni test, gozler kapali olacak sekilde
tekrarlandi. Hedef merkezine gore katiimcinin
agirhk merkezindeki sapmalar kaydedildi. Postiiral
kontroliin degerlendirilmesi amaciyla ¢ stabilite
indeksi (anteroposterior, mediolateral ve genel
stabilite indeksi) hesaplandi. Yiksek puan degeri,
postiral kontrol ve denge kaybinin fazla oldugunu
gostermektedir.

istatistiksel Analiz

Tablo 1: Diz Osteoartrit ve Kontrol Grubunun Demografik Bilgileri ve Osteoartrit Grubunun Hastaliga Ait Ozellikleri.

OA Grubu Kontrol Grubu
Ozellik (n=29) (n=30) p
X+SS X+SS
Yas (yil) 51,90+7,04 49,60+5,36 0,116
Boy (m) 1,63+0,06 1,64+0,08 0,909
Viicut Agirhigi (kg) 77,62+6,98 74,06+8,38 0,096
VKi (kg/m?) 30,83+4,40 26,40+3,60 0,059
VAS (cm)
istirahatte 1,85+2,10 - -
Aktivitede 6,92+2,44 - -
Merdiven inmede 5,16+2,62 - -
Merdiven Cikmada 4,52+3,12 - -
WOMAC (0-100)
Agri 6,73+2,78 - -
Tutukluk 2,93+3,05 - -
Fonksiyon 26,13+11,78 - -
Toplam 36,13+15,28 - -

Mann-Whitney U Testi. VKI: Viicut Kiitle indeksi; VAS: Viziiel Analog Skalasi; WOMAC: Westhern Ontario Osteoartrit indeksi.

Y -
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Sekil 1: Postiral Stabilite Testi.

istatistiksel analizler SPSS for MAC-version 23.0
(IBM® SPSS®@ Statistics, Chicago IL, ABD) yazilimi
kullanilarak yapildi. Degiskenlerin normal dagilima
uygunlugu gorsel (histogram ve olasilik grafikleri) ve
analitik yontemler (Kolmogorov-Smirnov testi veya
Shapiro-Wilk test) kullanilarak incelendi. Demografik
veriler ve denge puanlarina ait parametreler
tanimlayici  istatistikler  ile  degerlendirildi
ve ortalamasstandart sapma olarak verildi.
Degerlendirilen parametrelerin normal dagilima
uymadigl belirlendiginden, bu parametrelerde
gruplar arasindaki karsilastinlmalarda Mann-

Goksen A, Can F, Tas S, Korkusuz F.

mm

i
i

!

Whitney U testi kullanildi. Parametreler arasindaki
iliski ~ dlzeyi Spearman Korelasyon Analizi
kullanilarak degerlendirildi. p degerinin 0,05'in
altinda oldugu durumlar istatistiksel olarak anlamli
kabul edildi.

SONUGLAR

Cahismaya 40-65 yas araligindaki (50,75+5,63 yil)
toplam 59 birey alindi. Calismaya alinan bireylerin
29 tanesi OA olan (20 kadin, 9 erkek), yas ortalamasi
51,90+7,04 yil olan bireylerden olusmaktaydi.
Hastalik siiresi 35,85+65,03 hafta (12-240 hafta)

Tablo 2: Gruplarin Postiral Stabilite Test Sonuglarinin Karsilastiriimasi.

OA Grubu Kontrol Grubu
Parametre (n=29) (n=30) p
X+SS X+SS
Gozler Acik
Anterioposterior, puan 0,72+0,50 0,65+0,36 0,795
Mediolateral, puan 0,43+0,36 0,40+0,36 0,624
Toplam, puan 0,96+0,55 0,84:0,43 0,639
Gozler Kapal
Anterioposterior, puan 1,68+1,41 1,02+0,92* 0,013*
Mediolateral, puan 0,83+0,54 0,51+0,33* 0,024*
Toplam, puan 2,08+1,33 1,26+0,92* 0,001*

*p<0,05. Mann Whitney U Testi.
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Tablo 3: Diz Osteoartrit Hastalarda Denge ile Diz Fonksiyonu, Agri ve Viicut Kiitle indeksi Arasindaki iliski.

WOMAC VAS
Denge Agri Tutukluk Fonksiyon Toplam Aktivite istirahat M?;:i:en Mg::r:’:n VKi
r p r p r p r p r p r p r p r | p r p

Gozler Agik

Anteroposterior | 0,028 | 0,925 | 0,034 | 0,908 |-0,071| 0,810 [-0,052 | 0,859 |-0,146 |0,459 (0,085 [0,669 |-0,086 |0,676 |[0,048 [0,816 |0,009 |0,944

Mediolateral 0,247 | 0,395 [-0,647|0,012*|-0,109 | 0,711 |-0,138 | 0.638 |-0,273 |0,160 |[-0,062 |0,756 (-0,299 |0,138 |0,049 (0,812 |-0,242 (0,068

Toplam 0,097 | 0,742 |-0,278 | 0,335 |-0,088| 0,764 |-0,106 | 0,717 |-0,296 |0,126 (-0,002 {0,991 |-0,279 |0,168 (-0,061 [0,765 |-0,143 |0,284
Gozler Kapal

Anteroposterior |-0,405( 0,151 | 0,269 | 0,352 |0,035*( 0,904 |-0,029 | 0,922 |-0,089 (0,653 |-0,143 |0,467 |-0,126 (0,541 |-0,133 |0,517 |0,210 (0,114

Mediolateral 0,687 |0,001*|-0,246 | 0,396 | 0,626 |0,017*| 0,615 [0,019*|0,077 |0,698 |0,217 (0,267 |0,171 |0,405 |0,204 (0,317 |0,066 |0,622

Toplam -0,126 | 0,668 | 0,135 | 0,646 | 0,124 | 0,673 | 0,086 | 0,770 |-0,023 |0,906 (-0,080 |0,686 |-0,013 (0,951 |0,032 (0,876 [0,203 |0,127

*p<0.05. Spearman Korelasyon Analizi. WOMAC: Westhern Ontorio Osteoarthritis indeksi; VAS: Viziiel Analog Skalasi; VKi: Viicut Kitle indeksi.

Y

olarak belirlendi. Calismaya alinan bireylerin 30'u
(24 kadindan 6 erkek), yas ortalamasi 49,60+5,36
yil olan saglikli kontrol grubundan olusmaktaydi.
Yapilan istatistiksel analizler sonucunda, her iki
gruba ait yas, boy, viicut agirhgi ve VKi degerleri
arasinda fark olmadigi ve gruplarin homojen oldugu
gozlendi (p>0,05) (Tablo 1).

Her iki grubun gozler acik pozisyonda PST
sonuclarina ait anteroposterior, mediolateral ve
toplam puanlarin birbirine benzer oldugu bulundu
(p>0,05). Gozler kapal pozisyonda ise, diz OA olan
grubun, toplam postiral salinimlarinin ortalama
puanlari kontrol grubuna goére daha fazla bulundu
(p=0,001). OA olan grupta, anteroposterior
(p=0,013) ve mediolateral (p=0,024) PST puaninin
kontrol grubuna goére artis gosterdigi bulundu
(Tablo 2).

Korelasyon analizi sonuclari incelendiginde,
PST-gbzler kapali mediolateral salinim puani
ile, WOMAC-agrn (r=0,687, p=0,001), WOMAC-
fonksiyon (r=0,626, p=0,017) ve WOMAC-toplam
(r=0,615, p=0,019) puanlari arasinda kuvvetli bir
iliski oldugu bulundu (Tablo 3). Buna karsilik diz
OA olan bireylerin gozler acik ve kapali pozisyonda
PST puanlari ile istirahat ve aktivite sirasindaki
VAS degerleri ve PST puanlari arasinda anlamh bir
iliskiye rastlanmadi (p>0,05) (Tablo 3).

TARTISMA

Bu calismada, erken evre diz OA olan hastalarda
saglikli bireylere goére postiral salinimlarin arttigi
bulundu. Erken evre OA olan hastalarda dengenin
diz fonksiyonu ile iliskili oldugu; VKi ve agri siddeti
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ile iliskili olmadigi belirlendi.

OAda ortaya ¢ikan dejeneratif degisiklikler sonucu
hastalarin postiiral kontrollerinde degisiklikler
olusur (5,7,9,13). Diz OA olan hastalarda postiiral
salinimlarin degerlendirildigi (viicut agirlik merkezi,
postiiral salimim merkezi, postiiral salinim hizi,
artmis zaman) calismalarin ¢ogu, ileri evre OA
olan hastalar uzerinde yapilmistir (5-9,14,15).
Literatire bakildiginda erken diz OA olan
hastalarda da dejeneratif ve adaptif degisikliklerin
oldugunu bildiren calismalar mevcuttur (14,16-
18). Erken OA olan hastalarda etkilenmis taraftaki
quadriceps femoris ve hamstring kaslarinin
kas aktivasyonlarinin, etkilenmemis tarafta ise,
gluteus medius kas aktivasyonunun artmis oldugu
gosterilmistir (19,20). Meydana gelen olumsuz
yondeki bu kas adaptasyonlarina bagl olarak,
bu hastalarda postiiral kontroliin azalacagl veya
postiral salimmlarin artarak dengenin bozulacagi
disunulmektedir (5,19,20). Ancak literatiirde erken
OA olan hastalarda dengede meydana gelen bu
degisiklikleri degerlendiren calismalarin sayisi
oldukca azdir (4,9). Erken evre diz OA olan hastalar
ile saglikh kontrol gruplarinin denge ve yiirlyus
sirasinda  meydana gelen adaptasyonlarinin
karsilastirildigi nadir calismalardan birinde, saglikli
kontroller ve erken diz OA olan hastalar arasinda
yurlyls parametreleri acisindan herhangi bir farka
rastlanmamistir (4). Tek bacak Uzerinde durus
testi sirasinda diz OA olan hastalarda dengenin
bozuldugu ve postiiral salinim miktarlarinin saghkl
bireylere gore artmis oldugu bulunmustur (7). Bu
sonucun, erken OA'll hastalarda sabit pozisyonda
durus veya yilrime sirasinda herhangi bir denge



kaybi gorilmemesine ragmen, farkl fonksiyonel
aktiviteler sirasinda degisen veya yetersiz kalan kas
aktivasyonundan kaynaklanabilecegi bildirilmistir
(4,16).

Erken diz OA olan hastalar (zerinde vyapilan
bir baska calismada, oturmadan ayaga kalma
sirasinda agirhk aktarma asimetrisi olustugu
gosterilmistir. Bu sonucun, etkilenen bacaktaki
gecikmis kas aktivasyonuna bagli olarak ortaya
cikabilecegi disundlmistir (16). Yapilan diger
calismalarda da, erken diz OA olan hastalar ile
saglikh bireyler arasinda postiral kontrolde gorilen
farkliligin nedeninin, etkilenen ve etkilenmeyen
tarafta gorilen kas aktivasyon degisiklikleri oldugu
diistinilmiis ve bunun postiiral kontrolde azalmadan
sorumlu primer faktor oldugu ileri surilmustir
(14,16,19,20).

Baska bir calismada, bilateral hafif ve orta
derecede tutulumu olan diz OA hastalarinda gozler
acik durumda iken denge BDS ile degerlendirilmis
ve saglkli kontrol grubu ile karsilastirlmistir.
Calismada gozler acik statik ve dinamik dengedeki
en buydk farklihgmn, saghkli grup ile orta derecede
etkilenimi  olan OAll grup arasinda oldugu
gosterilmistir. Bu farkhiligin nedeninin, postiral
kontroldeki degisikliklerin orta derecede tutulumu
olan OAda daha fark edilebilir boyutta olmasindan
kaynaklandigi dustindlmistir. Buna karsilik, hafif
tutulumu olan OA hastalarinda denge etkilenmis
olsa bile, bu degisikligin fark edilemeyecek diizeyde
oldugu bildirilmistir (9). Metodolojik olarak benzerlik
gosteren bu calismadan farkhh olarak, bizim
calismamizda, denge hem gozler acik, hem de gozler
kapali durumda degerlendirildi. Calismamizda,
erken evre OA olan hastalarda Khalaj ve ark.’nin
sonuclarina benzer olarak (9) statik pozisyonda,
gozler acik yapilan élcimlerde postiiral salinimlarin,
saglikh bireylerden farkli olmadigi gézlendi. Ancak
gozler kapali olarak yapilan élclimlerde gruplar
arasinda anlamh farklihk ortaya cikti. Bu durum,
erken evre OA olan hastalarda dengede ciddi bir
etkilenim veya azalma olmadigini ve bu durumun,
gorsel geri bildirim ile kompanse edilebilecegini
ifade etmektedir. Bu sonug, erken evre veya hafif
tutulumu olan OA hastalarinda dengeyi saglamada
gorsel sistemin 6nemli bir etkisi oldugunu ortaya
koymaktadir.

Goksen A, Can F, Tas S, Korkusuz F.

OA hastalarinda postiiral kontrolii etkileyebilecek
bircok faktér vardir. Diz OAda yas, agr, VKI, kas
kuvveti, kas kisaligi veya sertligi, proprioseptif
duyuda azalma, aktivite diizeyi, kasin ateslenme
zamaninda gecikme ve yirlyls sirasindaki
gorilen kassal adaptasyonlar, postiiral stabilitede
azalmaya sebep olabilecek baslica faktorlerdir
(6,13,14,20,21).

Cahismamizda istirahat ve aktivite sirasinda
hissedilen agri siddetiile, gozler kapali ve acik olarak
degerlendirilen denge arasinda herhangi bir iliski
bulunamadi. Bu sonug, diz OAnin erken evrelerindeki
hastalarda agrilarinin  siddetli veya sirekli
olmamasindan kaynaklanabilir. Agri  duyusunun
kemik kaynakli olmamasi, dejenerasyonun sadece
kikirdak dokuyu icermesi ve kikirdak dokunun
innervasyonunun olmamasi nedeni ile, siddetli diz
agrisi erken evredeki diz OA hastalari icin beklenen
bir sonuc degildir. Bu evrede ortaya c¢ikan agrilarin
cogu, kas ve eklem kapsiilii gibi yumusak dokulardan
kaynakli agrilardir (1). Erken evrede diz OAda daha
az agr gordllr ve agr zorlayici aktivitelerle ortaya
cikar sirekli agri yoktur. Calismamizda, hastalarin
istirahat sirasinda hissettikleri agri siddeti cok
dustik bulundu. Calismamizda merdiven c¢ikma,
merdiven inme sirasinda ve aktiviteler sirasinda
agri siddetinin yiiksek oldugu gériildii. Ozellikle,
merdiven aktiviteleri veya comelme, patellofemoral
eklem reaksiyon kuvvetlerini artiran yiksek diizey
aktiviteler oldugu icin, agri ortaya cikar ve sekonder
olarak olarak tibiofemoral ekleme yik bindirir
(17,21,22). Bu durum, hastalarimizda da merdiven
aktivitelerinde agrida artis olmasini agiklamaktadir.

Diz OA olan hastalardaki yiiksek VKi, diz eklemine
binen yiklenmeleri ve OAnin ilerlemesini artiran
onemli etkenlerden birisidir (21,23). Ozellikle obez
bireylerde plantar yik dagihmindaki degisikliklere
bagl olarak, postiiral kontrol azalmaktadir. Pereira
ve ark’nin yashlarda denge ile VKIi arasindaki
iliskiyi inceledikleri bir calismada, denge, kuvvet
platformu ile degerlendirilmistir (24). Saglkl
yasl kadin ve erkeklerin VKi degerlerinin postiiral
kontrolii etkilemedigi bulunmustur. VKIi postiiral
kontroll olumsuz olarak etkileyen bir faktdr olarak
goziikse bile, postiiral kontrol bircok faktorden
etkilenebildiginden, bu calismada oldugu gibi
sonuclar bu gorusi desteklemeyebilir. Pereira
ve ark/nin sonuclarinda oldugu gibi (24), bizim
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calismamizda da, hem erken evre diz OA hastalarinin
hem de saglikli bireylerin VKi degerleri ile denge
puanlar arasinda anlaml bir iliski bulunamadi.

Cahsmamizda diz fonksiyonlari literatiirdeki diger
calismalarda oldugu gibi WOMAC skorlama sistemi
ile degerlendirildi (18,25,26). Calismamizda diz
fonksiyonlu ile denge arasinda pozitif yénde anlamli
bir iliski oldugu bulundu. Ozellikle, WOMAC'in tim
alt parametreleri (agn, tutukluluk ve fonksiyon)
mediolateral postiral salinim ile iligkili bulundu.
Anteoposterior postiiral kontroliin aksine, ézellikle
mediolateral postiral kontroliin diz fonksiyonlari
veya WOMAC ile olan anlamli iliskisinin nedeni, bu
hastalarda OA nedeni ile ortaya ¢ikan mediolateral
agirlik aktarma problemi olabilir. Hastanin OAya
bagli diz fonksiyonlari (agr, tutukluluk ve fonksiyon)
azaldikca, tutulan diz Uzerine yik verilmemekte;
bacak kontrolli azaldigi icin, mediolateral postiiral
kontrol de bozulmaktadir. Literatiirde, erken diz
OA olan hastalarda etkilenmis bacak (zerindeki
yuklenmeyi azaltmak icin aktiviteler sirasinda agirlik
aktarma asimetrisi olabilecegi ileri sirilmustir
(16). Erken evre diz OA hastalarinda kalca cevresi
kas kuvvetini artirmaya yonelik fizyoterapi
uygulamalari ile mediolateral denge gelistirilebilir.

Bu hasta grubuna yoénelik olarak postiral
kontrol ile ilgili degerlendirme ve uygun denge
egitimlerinin diz OAnin ilerlemesini engelleyici
ve koruyucu etkiye sahip olacagl disinildi. Bu
hasta grubu icin 6zellikle gozler kapal pozisyonda
yapilacak olan degerlendirme daha belirleyici
olabilir. ileri calismalarda denge egitimlerinin
etkisi arastirimalidir. Elde edilen sonuclar, hafif
diizeyde etkilenimi olan erken evre 1-2 diz OA olan
bireylerde goézler kapali pozisyonda iken ortaya
¢ikan postiral salinim miktarinin, saglikl bireylere
gore arttigini ve bu artisin fonksiyonel diizeydeki
kayipla iliski oldugunu gosterdi. Bu hastalardaki
diz fonksiyonlari, postiiral salimmlarin artmasi
(0zellikle mediolateral salimm) ile iliskiliydi.

Bu sonuclar, diz OAda erken dénemden itibaren
dengede bozulmanin bagladigini gosterdi. Bu
yiizden dengeyi gelistirmeye yonelik degerlendirme
ve yaklasimlarin tedavi programina katilmasi;
dengeyi gelistirmek icin verilecek egitimlerin
ozellikle gozler kapali iken yapilmasi gerektigine
isaret edebilir. Erken evre diz OAda degisikliklerin
erken dénemde bilinmesi, hastaligin erken tanisi ve
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erken tedavisi icin 6nemli olabilir.

Aktivite korkusu ve fiziksel aktivite seviyesi, dengeyi
etkileyebilecek  faktorlerdendir.  Calismamizda
aktivite  korkusunun ve hastalarin  fiziksel
aktivite seviyelerinin degerlendirilmemis olmasi
calismamizin limitasyonuydu. Denge ve OA ile
iliskili semptomlar cinsiyetten etkilenebilir, 6zellikle
50 yas uzerinde diz OA gérilme sikligl kadinlarda
erkeklere oranla daha fazladir. Kadin hastalarda
hissedilen agri ve semptomlarin da erkeklere
oranla daha fazla oldugu bildirilmektedir (27-30).
Calismamizda yer alan erkek sayisi ¢ok azdi. Bu
nedenle cinsiyete 6zgii bir karsilastirma yapilamadi.
Calismamizda OA olan hastalarda cinsiyete gore
agridaki degisimi gosteren bir sonucun olmamasi,
calismamizin bir diger limitasyonuydu.

Sonuc olarak, calismamizda erken evre diz OA
olan hastalarda saglkli bireylere gore postiiral
salinimlarin arttig belirlendi. Erken evre OA olan
hastalarda dengenin diz fonksiyonu ile iliskili oldugu;
ancak VKi ve agri siddeti ile iliskili olmadigi bulundu.
ileri calismalarla, erken evre OAda postiiral kontrol
kaybina sebep olabilecek tiim faktdrlerin birlikte
incelenmesi, denge ile birlikte kas kuvveti ve kas
aktivasyonunun da degerlendirilmesi ve birbirleri
ile olan iliskilerinin incelenmesi sonuglarin daha iyi
yorumlanmasini saglayacaktir.
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AN EXAMINATION OF THIGH MUSCLE ACTIVATIONS
IN BRIDGE-PLANK EXERCISES PERFORMED ON
DIFFERENT GROUNDS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The study aimed to examine hamstring-quadriceps muscle activations of the supine
bridge and reverse plank exercises that are performed for both improving the overall body strength
and contributing to the treatment in the process following an injury on different grounds.

Methods: Ten participants (four males and six females, age=26.70+3.02 years) without regular
sports habits were included in the study. Bilateral supine bridge and bilateral reverse plank
exercises were practiced randomly on stable and unstable grounds. In the study, muscle activation
values of vastus medialis (VM), vastus lateralis (VL), biceps femoris (BF) and semitendinosus (SEM)
muscles of the participants were examined. Along with the muscle activation that occurred during
the exercise, hamstring (BF+SEM)/quadriceps (VM+VL) ratio was also determined (H:Q).

Results: The lowest co-activation ratio (most balanced H:Q activation) was observed on stable
ground bridge exercise (5.83+4.04), and the largest co-activation ratio (hamstring dominant
activation) was observed on stable ground plank exercise (8.84+6.60). No significant difference
was found between exercises at H:Q co-activation ratio (p>0.05). A statistically significant
difference was found in the quadriceps and hamstring group in terms of exercise and difference
ground in favor of plank (p<0.05).

Conclusion: Reverse plank exercise has greater agonist muscle activation than the supine bridge.
Therefore, it is thought that bridge exercise could be advised in the rehabilitation process that
necessitates a high level of balance, especially in co-activation ratio. Further study with various
clinical problems may direct the process.

Key Words: Electromyography; Exercise; Rehabilitation; Therapeutic.

FARKLI ZEMINLERDE UYGULANAN BRIDGE-PLANK
EGZERSIZLERINDE UYLUK KAS AKTiVASYONUNUN
iNCELENMESI

ARASTIRMA MAKALESI

0z
Amag: Arastirmanin amaci, hem genel viicut kuvvetini gelistirmek hem de yaralanma sonrasi

stirecte tedaviye katki saglamasi amaciyla farkli zeminlerde uygulanan sirtiisti koprii ve ters plank
egzersizlerindeki hamstring-quadriceps kas aktivasyonlarinin incelenmesiydi.

Yontem: Arastirmaya aktif spor yasantisi olmayan 10 katiimc (dort erkek ve alti kadin,
yas=26,70+3,02 yil) dahil edildi. Randomize olarak sabit ve sabit olmayan zeminlerde bilateral
koprii ve bilateral ters plank egzersizleri uygulandi. Arastirmada katilimcilarin vastus medialis
(VM), vastus lateralis (VL), biceps femoris (BF) ve semitendinosus (SEM) kas aktivasyon seviyeleri
incelendi. Egzersiz sirasinda meydana gelen kas aktivitesi ile birlikte hamstring (BF+SEM)/
quadriceps (VM+VL) orani da tespit edildi (H:Q).

Sonuclar: En diisiik ko-aktivasyon orani (en dengeli H:Q aktivasyonu) sabit zemin kdprii egzersizinde
(5,83+4,04) ve en yiksek ko-aktivasyon orani (hamstring dominant aktivasyon) sabit zemin plank
egzersizinde (8,84+6,60) gorildi. H:Q ko-aktivasyon oraninda egzersizler arasinda anlamli farklilik
bulunmadi (p>0,05). Egzersiz ve zemin farklligi acisindan hamstring ve quadriceps grubunda plank
lehine istatistiksel olarak anlamli farklilik tespit edildi (p<0,05).

Tartisma: Ters plank egzersizi sirtiistii kdpriiye gore daha yiiksek agonist kas aktivasyonuna
sahiptir. Bu sebeple, ozellikle yiiksek ko-aktivasyon orani gerektiren rehabilitasyon sirecindeki
hastalara koprii egzersizinin tavsiye edilebilecegi diistinilmektedir. Degisik klinik sorunlarda
yapilacak degerlendirmeler yon gosterici olabilir.

Anahtar Kelimeler: Elektromyografi; Egzersiz; Rehabilitasyon; Terapatik.
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INTRODUCTION

Various exercises are performed to obtain overall
body strength and to be able to spend the post-
injury period in the most efficient way (1,2). The
exercises in which the only bodyweight is used
are called calisthenic workouts (3). Calisthenic
exercises are superior to other exercise modalities
in terms of protection of joint health and potential
to prevent injury (4). According to the American
College of Sports Medicine’s exercise preference
survey, calisthenic exercises ranked the first in 2015
(5). Plank and bridge exercises are some of the
most commonly used calisthenic exercises in terms
of both the development of the strength and their
therapeutic benefits. Plank and bridge exercises are
posture exercises designed to use bodyweight to
resist gravity (6). They are known to be beneficial
in improving muscular endurance and gaining
essential strength (7). It is also known that closed
kinetic chain (CKC) exercises are recommended
in post-injury process and strengthening (8,9).
It is essential to examine the muscle activation
patterns that occur in the thigh muscles during
reverse plank and supine bridge exercises which
could be classified as CKC exercises during the
rehabilitation process including anterior cruciate
ligament (ACL) injury.

The ground on which the exercise is performed
may affect the activation values of the muscles
involved in the movement (10,11). Unstable
surface exercises are generally considered to
be a physiotherapy-focused exercise preference
that provides the improvement of proprioceptive
neuromuscular control (12). The reason is the
increase in the involvement capacity of the
synergist or secondary muscles in the activation
during exercise to obtain coordination between the
muscles. Reducing the workload of the muscles in
the single prime mover role could minimize the risk
of injury (13). Furthermore, the activation rates
of the antagonist muscle or muscle groups are
increased in unstable surface exercises (14). The
activation rate of the prime mover muscles may
be higher during stable surface exercises, inversely
proportional to this increase in the antagonist
activation on the unstable surface (15). Unstable
surface exercises are more beneficial for the body
stabilizer muscles rather than the prime mover
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muscles (16,17).

In addition, the adaptation and the co-activation
ratio of the muscles reciprocally functioning
during any exercise provide valuable information
on whether or not the planned exercise is suitable
for the purpose (18). In terms of co-activation, one
of the most frequently investigated regions in the
literature is the hamstring/quadriceps (H:Q) muscle
groups (19-20). One of the rational explanations
is that ACL injuries are prevalent in athletes, and
there is a significant relationship between ACL
injury and H:Q ratio (21,22). The thigh muscles act
as the second functional stabilizer of the knee joint
(23). It is crucial to examine the H:Q ratio during
commonly performed exercises. The expected
values of the H:Q ratio may vary depending on
the purpose. The co-activation ratio is generally
expected to be low (the most balanced) in terms
of H:Q in exercises requiring balance and therapy
(24). A reduction occurs in the activation of the
antagonist muscle after neural adaptation that
provides performance enhancement. For this
reason, the co-activation ratio has higher values
(25). Examining the activation rates of the muscles
involved during the exercises for a specific purpose
could ensure the choice of the right exercise types.

This study aimed to investigate the hamstring-
quadriceps muscle activations in supine bridge
and reverse plank exercises performed for both
improving the overall body strength on different
grounds.

METHODS

This study was carried out from December 3-28,
2018, at Hacettepe University, Faculty of Medicine.
At an alpha level of 0.05 and 80% power, we
needed 10 participants to detect a significant
difference between two different surfaces (stable
and unstable) and exercises (bridge and reverse
plank). Ten participants (four males and six
females) who had not regular sports habits were
included in the study. The inclusion criteria were the
absence of musculoskeletal problems that would
lead to a decrease in the maximum performance
of participants. After obtaining the information
of demographic and physical characteristics of
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participants, bilateral supine bridge and bilateral
reverse plank exercises were practiced randomly
on stable and unstable grounds (advanced stability
pad was used as unstable ground). All participants
signed written informed consent. The study was
approved by the Ethics Committee of Hacettepe
University (Approval Date: 20.11.2018 and Approval
Number: GO 18/992-08), and conformed to the
Helsinki Declaration. Written informed consent was
obtained from all participants.

Exercise Procedures

Familiarity phase was performed for all participants
before the exercises. After the familiarity phase,
the participants randomized to the exercises using
a computer-generated block randomization list
(26). Exercises were continued isometric for 5 s to
avoid fatigue (Figure 1). Muscle activation values
for 5 s were included in the analysis.

Electrode Placement and Maximal Voluntary
Contraction Test Procedures

Electrode placements  followed SENIAM
recommendations (27). Before the electrodes
were positioned over each muscle, the skin was
prepared by shaving, abrading, and cleaning with
isopropyl alcohol wipes to reduce skin impedance
values. Following the skin preparations, circular
bipolar Ag-AgCl surface electrodes (Noraxon Dual
Electrodes, Noraxon USA, Scottsdale, Arizona, USA)
(diameter=1 cm and interelectrode distance=2
cm) were placed on the volunteer’s right side.
Vastus medialis (VM), vastus lateralis (VL), biceps
femoris (BF) and semitendinosus (SEM) muscles
of participants were examined. Before starting
exercises, the 5 s 3-repetition maximal voluntary
contraction (MVC) values of the hamstring and
quadriceps muscle groups of the participants,
who were lying in the supine and prone position
under the guidance of an expert, were determined

Table 1: Characteristics of the Participants.

by using a fixed belt. In addition, along with the
muscle activation that occurred during the exercise,
hamstring (BF+SEM)/quadriceps (VM+VL) ratio
(H:Q) was also determined.

EMG Signal Processing

Raw sEMG signals were collected using an 8-channel
wireless telemetry system (Noraxon Desktop DTS,
Scottsdale, AZ, USA) and were analyzed using
MyoMuscle MR 3.10 Clinical Applications software
(Noraxon Telemyo, Scottsdale, AZ, USA). All raw
SEMG signals were first 20-500 Hz Butterworth
bandpass filtered, and then RMS (root-mean-
square) filtered with a 100 ms time-window for
movement artifact rejection and signal smoothing.
Each RMS-filtered mean EMG signal of exercises
was divided by the highest MVC value to obtain the
percentage of maximal muscle contraction (mean
%MVC).

Statistical Analysis

Findings were analyzed using GraphPad Prism
7.0 software (GraphPad Software Inc, San Diego,
California, USA). Repeated measures ANOVA were
used when normally distributed, if not, Friedman
test were used to determine ground and exercise
differences. If there was a difference between
exercises, Tukey (parametric) or Dunn's multiple
comparison (nonparametric) tests were performed
according to the significance level. Significance
level in the study was determined as p<0.05.
Results were presented graphically, including mean
and standard deviations.

RESULTS

When normalized EMG activations are examined,
the lowest co-activation ratio (the most balanced
H:Q activation) was observed on stable ground
bridge exercise (5.83+4.04). The highest co-
activation ratio (hamstring dominant activation)

Participants

Variables (n=10)

Mean+SD Min-Max
Age (years) 26.70+3.02 22-32
Gender (Males/Females, n) -
Height (cm) 172.80+0.08 1.63-1.86
Weight (kg) 68.48+11.77 53-82
Body Mass Index (kg/m?) 22.82+2.75 18.78-27.72
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Figure 1: Exercises Performed in the Study. Supine Plank on
Stable Surface (A1), on Stability Pad (A2), Supine Bridge on
Stable Surface (A3) and on Stability Pad (A4).

was observed on stable ground plank exercise
(8.84+6.60) (Figure 2). No significant difference was
found between exercises at H:Q co-activation ratio
(Chi-square=2.04, p>0.05). However, a statistically
significant difference was found for each muscle
in terms of exercise and ground difference (Figure
3-3, 3-b, 3-c, and 3-d). Friedman analysis revealed
significant differences between exercises for VM,
VL, and BF (Chi-square=20.28, 24.24, and 21.84
respectively, p<0.01). Significant interaction was

M bridge stable
bridge unstable
I plank stable

zu'u—"

plank unstable

j.

EMG Amplitude (Mean % MVC)

0
(a) Significantly greater activity *Plank
Unstable and **Plank Stable versus

Bridge Stable; *Plank Stable versus
Bridge Unstable.
bridge unstable

80

60 || plank stable
plank unstable

40

20

Il bridge stable

EMG Amplitude (Mean % MVC)

0

(c) Significantly greater activity *Plank
Unstable and **Plank Stable versus
Bridge Stable; *Plank Stable versus
Bridge Unstable.

EMG Amplitude (Mean % MVC)
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[ bridge unstable
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Co-Activation Ratio

Figure 2: Mean and Standard Deviation of Co-activation
Ratio in Terms of Exercise and Ground Difference (H:Q). No
Significant Differences across Exercise Variations (p>0.05).

detected between the activation values in terms
of exercise for SEM (F(1'37y12.23)= 0.21, p<0.07).
When bridge-plank exercises were compared in
terms of BF and SEM in the hamstring group, a
statistically significant difference was found in
favor of plank on stable and unstable grounds
(p<0.05). A statistically significant difference was
found in VM and VL muscles in the quadriceps in
terms of exercise and ground difference in favor of

plank (p<0.05). However, there was no significant

= - bridge stable

20 R bridge unstable
[ plank stable

15 plank unstable

10

5

0

(b) Significantly greater activity **Plank
Stable and *Plank Unstable versus Bridge
Stable; *Plank Stable and *Plank Unstable
versus Bridge Unstable.

; r T'

0

—

bridge stable
bridge unstable
plank stable
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EMG Amplitude (Mean % MVC)

(d) Significantly greater activity *Plank
Unstable and *Plank Stable versus Bridge
Stable; *Plank Unstable and *Plank Stable
versus Bridge Unstable.

(*p<0.05; **p<0.01)

Figure 3: Normalized EMG Activity of (a) Vastus Medialis, (b) Vastus Lateralis, (c) Biceps Femoris, and (d) Semitendinosus across
Stable/Unstable Exercises. Significant Difference between Stable/Unstable Exercises (p<0.05).
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difference when both exercises were compared in
terms of ground differences (p>0.05).

DISCUSSION

In this study, the highest hamstring and quadriceps
activation were observed in reverse plank. The most
balanced H:Q co-activation ratio was observed in
supine bridge exercise on stable ground (28).

Various exercises are performed for rehabilitation.
If the exercises performed in the post-injury period,
the exercises with low co-activation ratio (the high
balanced) are preferred (24). However, in cases
where exercise planning to improve the overall
strength and muscular endurance, the activation
level of the muscles with the primary lifting role in
performed exercises could determine the exercise
preference. Plank and bridge exercises increase
the overall body strength, and could also be used
for therapeutic purposes (6,10). In addition, these
exercises are frequently preferred in clinical
applications because they contain isometric
contractions that are suitable for problems such as
painful range of motion or muscle weakness (28).

In this study, the quadriceps and hamstring muscle
activation of the reverse plank and supine bridge
exercises, were investigated in terms of ground
difference. The findings obtained from the EMG
analyses stated that results in favor of plank for
the size of muscle activation. In addition, the
results of this study confirmed the hypothesis
that the stability ground would produce significant
increases in hamstring muscle activation levels in
plank exercise. The reason for the greater muscle
activation in the hamstring group during stable
surface exercises maybe due to a higher activation
the prime mover muscles on the stable surface (15).

Lee et al. found the muscle activation size was in
favor of unstable ground and suspension system
in plank exercise (6). Imai et al. investigated the
muscle activations of bridge exercises on the
selected muscles, and obtained results in favor of
unstable ground in terms of ground difference (29).
However, a study by Saeterbakken and Fimland,
observed that the muscle activation rates of the
pectoralis major and triceps brachia in the prime
mover role were in favor of stable surface when
the performances during bench press exercise on
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balance cushion, Swiss ball, and stable bench were
compared in terms of surface difference (15). In
another study, McBride et al. found results in favor
of stable surface in terms of muscle activation rate
during one-maximal-repetition squat exercise on
the stable and unstable surfaces (using inflated
discs under each foot) (30). The fact that the
materials used as the unstable ground are not
standard types and the differences in parameters
such as the joint angle and activation time
determined by the practitioner during movement
may influence the results (31,32).

It is known that both exercises activate the
hamstring group more. The exercises seem like
dominant hamstring exercises. The activation of
the quadriceps group involved in the antagonist role
is also essential because the balance is expected
to remain at the optimal level with maximum co-
activation in exercises performed stably, especially
during the rehabilitation period (19,24). There was
hamstring and quadriceps activation in favor of
plank in supine bridge and reverse plank exercises.
However, supine bridge exercise performed on
stable grounds was found to have the lowest
co-activation ratio (the most balanced) in this
study. The highest co-activation ratio (dominant
hamstring activation) was determined in the stable
ground plank exercise. A possible explanation for
this result is that there is an inverse ratio between
the agonist and antagonist muscle groups in terms
of muscle activation rate. The rate of muscle
activation in the hamstring group during stable
surface plank exercise may cause a decrease in
the co-activation rate by directly affecting the
antagonist muscles (quadriceps groups). Many
authors confirmed this finding, and they stated that
the prime mover muscles may be more active in
stable surface exercises (16,33) and that exercises
performed on the unstable surface may be more
appropriate in terms of the body stabilizer muscles
(17,34). When the natural limits of co-activation are
exceeded, a reduction may occur in the practical
accuracy of any movement. However, it is thought
that increased co-activation may provide benefit
for a person who receives assisted walking support
during rehabilitation (35). Therefore, it could be
stated that the proportional values between the
muscles as well as the size of muscle activation



arising during exercise should be taken into
account when planning training or the treatment.
In addition, H:Q ratio is examined in terms of
different exercise modalities and variables. Harput
et al. examined the H:Q ratio in terms of gender
differences and found that women had a higher
H:Q ratio than men during side lunge exercise on
unstable ground (20). In another study, Youdas et
al. found that women had a higher H:Q ratio than
men during single-leg squat exercise, but there
was no difference between the stable and unstable
grounds in terms of H:Q for both sexes (36). These
results show that H:Q ratio could be affected by
various factors.

The limitations of this study could be expressed as
the examination of only the thigh muscles in the
study although the related exercises are commonly
included in core exercise programs. According to the
results of the study, a conclusion could be reached
in terms of thigh muscles, but the effectiveness
of the exercises could not be interpreted in terms
of core strength, especially gluteus maximus and
abdominal region. Moreover, the sample consisted
of 10 participants may lead to limitations in terms
of general interpretation. However, it is possible to
see many studies in EMG studies, such sample size
(37).

In conclusion, compared with the supine bridge,
the reverse plank exercise showed a greater
muscle activation on stable and unstable grounds,
particularly in the hamstring group. It is thought
that while plank exercise contributes more to
the development of force, bridge exercise should
be advised in the rehabilitation process that
necessitates a high level of balance especially in
H:Q co-activation ratio. Further study is needed
to investigate the characteristics of the exercises
used in study various clinical conditions.
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A COMPARISON OF INJURY RISK SCREENING TOOLS
IN TURKISH YOUNG ELITE MALE HANDBALL PLAYERS
BASED ON FIELD POSITIONS

ORIGINAL ARTICLE

ABSTRACT

Purpose: Handball is one of the team sports that common injuries reported. Movement analyses
and detecting functionally limited areas have been of utmost importance for eliminating injury
risks. This study aimed to determine the injury risks and compare them according to field positions
in young Turkish elite male handball players.

Methods: Fifty-four players (age=15.69+0.47 years, height=182.80+6.53 cm, weight=82.09+14.28
kg, body mass index=24.52+3.77 kg/m?) who were invited to the U17 National Handball Team
participated in the study. Descriptive data with physical characteristics were obtained. Injury risk
was assessed using the Functional Movement Screen (FMS) test, Y-Balance Test (YBT)-Upper
Extremity, and YBT-Lower Extremity tests. The overall scores for FMS, YBT-Upper Extremity, and
YBT-Lower Extremity were calculated for all subjects.

Results: The field positions were distributed as goalkeepers (n=7), back players (n=24), wing
players (n=13), and pivots (n=10). Based on the field positions, pivots and goalkeepers were
determined as having the lowest scores regarding FMS and YBT-Upper Extremity (p<0.05).

Conclusion: Players who compete in the positions of goalkeeper and pivot might have higher injury
risk due to lower FMS and YBT-Upper Extremity scores. These results would allow the trainers and
players to observe the current status and to implement the injury prevention programs.

Key Words: Athletes; Injury; Risk Assessment; Sports.

TURK GENC ELIT ERKEK HENTBOL OYUNCULARINDA
YARALANMA RiSKi TARAMA OLCUMLERININ SAHA iCi
POZISYONLARA GORE KARSILASTIRILMASI

ARASTIRMA MAKALESI

0z

Amag: Hentbol, en sik yaralanma belirtilen takim sporlarindan biridir. Hareket analizleri ve
fonksiyonel olarak sinirli alanlar tespit etmek, yaralanma risklerini ortadan kaldirmak icin son
derece 6nemlidir. Bu calismada genc Tiirk elit erkek hentbol oyuncularinda yaralanma risklerinin
belirlenmesi ve sahadaki pozisyonlara gore karsilastiriimasi amaglandi.

Yontem: Arastirmaya, U17 Milli Hentbol Takimi'na davet edilen 54 oyuncu (yas=15,69+0,47 yil,
boy=182,80+6,53 cm, vicut agirligi=82,09+14,28 kg, viicut kiitle indeksi=24,52+3,77 kg/m?)
katildi. Fiziksel ozelliklerden tanimlayici veriler elde edildi. Yaralanma riski, Fonksiyonel Hareket
Analizi (FHA) testi, Y Denge Testi (YDT)-Ust Ekstremite ve YDT-Alt Ekstremite testleri kullanilarak
degerlendirildi. Tim denekler icin toplam FHA, YDT-Ust Ekstremite ve YDT-Alt Ekstremite puanlari
hesaplandi.

Sonuclar: Saha ici pozisyonlar, kaleci (n=7), oyun kurucular (n=24), kanat oyunculari (n=13) ve
pivot (n=10) olarak dagiimaktaydi. Sahadaki pozisyonlara gore, pivotlar ve kaleciler FHA ve YDT-UE
degerlendirmelerinde en diisiik puanlara sahip olarak belirlendi (p<0,05).

Tartisma: Bu calismanin sonuglarina gore, kaleci ve pivot pozisyonlarinda oynayan oyuncularin
diisiik FHA ve YDT-Ust Extremite skorlari nedeni ile daha yiiksek yaralanma riskine sahip olabilecegi
belirlenmistir. Bu sonuglar, antrenérlerin ve oyuncularin mevcut durumu goézlemlemelerine ve
yaralanma énleme programlarini uygulamalarina olanak saglayacaktir.

Anahtar Kelimeler: Sporcu; Yaralanma; Risk Degerlendirmesi; Spor.
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INTRODUCTION

Handball is the 4th popular sport in Europe
following soccer, volleyball, and basketball, and
is competed in the Olympics since 1972 (1). In
other team sports such as soccer and basketball,
injuries are common for both genders and all ages
in handball. Moreover, handball is in the first place
among team sports for injury incidence. The injury
incidence is reported as 63.4/1000 athletes, while
41% of the injuries occur in younger ages (2). The
total incidence of injuries is reported by 104.5 per
1000 player-hours in the 24th Men’'s Handball World
Championship (3). Detecting the injury risks is not
only crucial for the success of the athletes and the
teams, but also for preventing the financial loss.
Therefore, it is essential to determine the risk of
injury and decrease the risks, especially in younger
ages (1,2).

Several methods are suggested for screening the
movement characteristics and injury risk prediction.
Among them, Functional Movement Screen (FMS)
and Y Balance Test (YBT) are reported valid and
mostly-considered assessments for detecting
functionally limited areas of the athletes’ body and
determining the injury risk (4-7).

Lower FMS scores are found to be related to
higher injury rates in sports such as soccer, ice
hockey, Australian football, rugby, and running (8-
10). Moreover, the normative values of the FMS
scores are established in lesser populated sports
as Hurling and Gaelic football (11). The injury risk in
adult male handball players and FMS is considered
as a tool that identifies injuries, especially for
shoulder region. However, for handball players, it
is suggested to use other injury risk assessment
tools in addition to FMS to assess the injury risk
profile. The use FMS in younger handball players is
essential to determine and prevent future injuries
(12).

The YBT is adapted from the star excursion balance
test. It only assesses three directions as anterior,
posterolateral, and posteromedial. YBT requires
strength, flexibility, neuromuscular control, stability,
range of motion, balance, and proprioception to be
performed (7). Both lower and upper extremities
could be tested using the YBT. Lower composite
scores of YBT are related to higher injury risks
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(7). However, none of these risk-screening tools
are adequately applied to handball players. To
our knowledge, only a recent study from Poland
has used FMS to predict injury risk in adult male
handball players (12). Therefore, the present study
aimed to compare the risk screening of movement
characteristics, which includes scores of FMS,
YBT-Upper Extremity, and YBT-Lower Extremity in
15-16 years old handball players, and to compare
the scores related to the playing positions. The
hypothesis of the present study was the scores
of FMS, YBT-Upper Extremity, and YBT-Lower
Extremity in 15-16 years old handball players
would differ based on playing positions.

METHODS
Design

The cross-sectional study design was used for the
study. The study was conducted between November
2016 and May 2017. The required permissions
were obtained before the study. The design and
methodology of the study were approved by
Dokuz Eyldl University Ethical Committee (Onay
Tarihi: 18.11.2016 ve Onay Numarasi: 2987-GOA,
2016/29-35).

Participants

Sixty elite male handball players who were invited
to the U17 National Handball Team mid-season
training camp were included in the study. Six
players were excluded due to recent/acute injuries
or moderate/severe musculoskeletal injuries in
the last three months. The field positions were
distributed as seven goalkeepers, 24 back players,
13 wing players, and 10 pivots. All players, who
were best players in the same age group for each
field position in Turkey, were elite level and qualified
as players for the National Handball Team, while
they continue their training and league games in
their elite teams. The written and verbal informed
consent were obtained from the participants and
their families before the study.

Procedures

The demographic information related to age
and field positions were obtained. The athletes’
perceived fatigue levels were assessed using a



numeric scale between 0 and 10 before the testing
period. Height, weight, FMS, YBT-Upper Extremity,
YBT-Lower Extremity, and body mass index were
assessed. The height measurements of the players
were performed in an upright position on barefoot
with a standard tape, having 1-millimeter intervals.
An electronic scale (Sinbo SBS-4414, Shanghai,
China) measured weight of the players with a
sensitivity of 0.1 kg. Body mass index calculations
were performed.

Allassessments were performed following a 12-hour
rest, an 8-hour sleep, and the players ceased eating
2-hour before the assessment. The assessments
were performed in a quiet, well-ventilated room,
which had a permanent 25°C temperature and 40-
50% humidity in the same period of the half-off-
day. Standart explanations were given to players.
The assessor was blind to the player’s field position.
Before the tests, warming up was obtained by
performing a 5-min cycle-ergometer exercise (Voit
AT-1000, Fujian, China). Tests were performed in
three stations as in the order of FMS, YBT-Lower
Extremity, and YBT-Upper Extremity.

Functional Movement Screen (FMS): The FMS
includes seven movements and is developed to
assess trunk and core strength and stability,
neuromuscular coordination, asymmetry in the
movement, and static and dynamic flexibility
(5,6). According to FMS, injuries can be
predicted by determining faults during these
specific movements. Each movement is scored
between 0 and 3 (3=the movement is completed
as explained, 2=the movement is performed
with a compensation, faulty or malalignment,
1=movement is not completed, and O=pain during
the movement or positivity in clearing tests) and
a composite score below 14 indicates a risk for
injury. The FMS showed a good-excellent inter- and
intra-rater reliability in many studies (13,14). Only
standardized explanations have been described to
the players, and scoring was performed according
to the standardized movement loss. The seven tests
of the FMS were performed in the following order:
deep squat, hurdle step, in-line lunge, shoulder
mobility, active straight leg raise, trunk stability
push-up, and rotary stability. In addition, three
clearing tests were performed. Each movement
was repeated three times. No more attempts were
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required. Asymmetries during bilateral tests were
recorded. In the case of asymmetry, lower scores
were used as the final score (5,6).

Y Balance Test (YBT): Extremity lengths were
measured before the test. While the upper
extremity length was measured from acromion to
the tip of the third finger, lower extremity length
was measured from anterior superior iliac spine to
the medial malleolus in a supine position. The YBT
was performed on a movable platform based on
three attached pipes (4,15). Pipes were attached
in the intermediate, inferolateral, and superolateral
directions. The angle was 135° between medial
and lateral pipes and 90° between lateral pipes.
The test was considered as failed in cases of
(a) player’'s standing extremity’s position was
distorted, (b) player’s reaching extremity touched
to the ground, (c) if moveable platform was used
as a support, (d) the player could not return to his
starting position or (d) the player lifted one of the
feet. The composite scores were calculated for both
upper and lower dominant extremities according to
the following formula (4,15):

(Anterior+Posteromedial+Posterolateral)/(3xLimb
Length)x100

The abducted thumb of the player was placed
in the starting line for the upper extremity. In a
push-up position, warm-ups and adaptations were
performed six times in each direction, starting from
medial. Then, three attempts were recorded. The
most extended reach was used for the analysis. The
tip of the foot was placed in the starting line with
barefoot shoes as the starting position of the lower
extremity YBT. Warm-ups and adaptations were
performed six times in each direction, starting from
the anterior. Three attempts were recorded, and
the most extended reach was used for the analysis.

Statistical Analysis

A post hoc power analysis was conducted using the
software package, G-Power (Versiyon 3.1.9.2, Franz
Paul, Universitat Kiel, Germany). The sample size of
54, four groups, was used for the statistical power
analyses. The calculated effect size from means
was f=0.59. The alpha level used for this analysis
was p<0.05. The post-hoc analyses revealed that
the statistical power for this study was 0.95 for
detecting effect size. Statistical analyses were
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Table 1: Characteristics of the Handball Players.

Handball Players (n=54)
Variables 95% Confidence Interval
Mean+SD
Upper Bound Lower Bound
Age (years) 15.69+0.47 15.56 15.81
Height (cm) 182.80+6.53 181.01 184.58
Weight (kg) 82.09+14.28 78.19 85.99
Body-Mass Index (kg/m?) 24.52+3.77 23.49 25.55
Upper Extremity Length (cm) 78.98+3.54 78.01 79.95
Lower Extremity Length (cm) 95.98+4.00 94.89 97.07
Sports Age (years) 6.91+1.31 6.55 7.26

performed using the SPSS software version 20
(IBM Corp, 2011, Chicago, USA). Descriptive
statistics were used to summarize the data. The
variables were investigated using an analytic
method (Kolmogorov Smirnov test) to determine
the distribution of the data. Since the data were not
normally distributed, Kruskal Wallis test was used
to compare scores of all groups. The Mann-Whitney
U test was performed to test the significance of
pairwise differences using Bonferonni correction
to adjust for multiple comparisons. Spearman
Correlation Analysis was used for the determination
of the relationships. A p-value of less than 0.05 was
considered statistically significant.

RESULTS
A total of 54 players aged from 15 to 16 years

(age=15.69+0.47 years) were included in the study.
The demographic information related to age,
height, weight, body mass index, upper extremity
length, lower extremity length, and sports age
of the handball players are given in Table 1.
Demographics of the handball players according to
playing position is presented in Table 2. There was
no significant difference in age (p=0.994) and sport-
age (p=0.995) among the groups. Wing players
had significantly higher weight than goalkeepers
(p<0.001) and pivots (p<0.001) based on the
Mann-Whitney U test after Bonferroni correction,
p<0.0083. Although there was a significant
difference for height based on Kruskal-Wallis test,
there was no difference between the positions
(p<0.0083). Goal Keepers had significantly higher
BMI than wing players (p=0.005) based on the

Table 2: Characteristics of the Handball Players Based on Playing Position.

Y -

Goal Keeper Back Players Wing Players Pivot
Variables (n=7) (n=24) (n=13) (n=10) p
Mean+SD Mean+SD Mean+SD Mean+SD

Age (years) 15.71:0.49 15.67+0.48 15.69:0.48 15.70:0.48 0.994
Height (cm) 186.14+5.52 184.33+6.92 178.4616.52 18240303 | 0.033*
Weight (kg) 93.00:12.57 80.38+13.04 70.3144.64° 93.90+1329 | <0.001*
Body Mass Index (kg/m?) | 26.88+3.38° 23.60:3.18 22.10+1.33 2822:420° | 0.001*
zﬂ")er Extremity Length 79.29+3.20 80.17+3.94 76.62+2.43 79.00+2.75 0.040*
z'c‘:“:‘;er Extremity Length | o, 42,530 97.46+4.29 93.31+3.28 94.90+3.21 0.019*
Sports Age (years) 7.00+1.41 7.00:1.10 6.92:1.19 6.60+1.90 0.995

*Goalkeepers had significantly higher values than wing players (p=0.005) based on the Mann-Whitney U test after Bonferroni correction, p<0.0083.

*Pivots had significantly higher values than back players (p=0.005) and wing players (p=0.003) based on the Mann-Whitney U test after Bonferroni correction,

p<0.0083.

"Wing players had significantly lower values than goalkeepers (p<0.001) and pivots (p<0.001) based on the Mann-Whitney U test after Bonferroni correction,

p<0.0083.
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Table 3: Functional Movement Screen and Y-Balance Test Results of Handball Players.

Handball Players (n=54)
Variables 95% Confidence Interval
Mean+SD
Lower Bound Upper Bound
;g:::'?g‘;' I';’L‘;:"te;‘e“t Screen Total 15.69:2.05 1513 16.24
Deep Squat 2.46+0.69 227 2.65
Hurdle Step 2.06+0.60 1.89 222
In-Line Lunge 2.30+0.54 2.15 2.44
Shoulder Mobility 2.31:0.82 2.09 2.54
Active Straight Leg Raise 2.00+0.67 1.82 2.18
Trunk Stability Push-Up 2.57+0.66 2.39 2.75
Rotary Stability 1.98+0.14 1.94 2.02
Y Balance Test
Upper Extremity (%) 93.15+6.52 91.37 94.93
Lower Extremity (%) 92.76+5.47 91.27 94.25

Mann-Whitney U test after Bonferroni correction,
p<0.0083. Pivots had significantly higher BMI
than the back players (p=0.005) and the wing
players (p=0.003). Although there were significant
differences in upper (p=0.040) and lower extremity
lengths (p=0.019) based on Kruskal-Wallis test,
there was no difference among the positions
Bonferonni correction, (p>0.0083).

The FMS and the YBT results of all players are
presented in Table 3. The FMS and the YBT results,
based on playing positions, are gi ven in Table 4.
The FMS scores were lower in the positions of pivot
than back (p=0.001) and wing players (p=0.001).
Wing players had higher YBT-Upper Extremity than
pivots and goalkeepers (p=0.001), while there were
no differences for YBT-Lower Extremity among the

positions (p=0.003).

All handball players, YBT-Upper Extremity score,
was significantly related to the YBT-Lower
extremity score (Spearman’s rho=0.404, p=0.002),
and FMS total score (Spearman’s rho=0.304,
p=0.025). YBT-Lower Extremity score was not
significantly associated with FMS total score
(Spearman’s rho=0.228, p=0.097).

DISCUSSION

We found a differences among the playing positions
according to FMS, YBT-Upper Extremity, and YBT-
Lower Extremity values. Due to the reported high
rate of injury incidence for handball, especially in the
younger ages, the present study aimed to compare
the values of the injury prediction tests as FMS,

Table 4: The Y-Balance Test and the Functional Movement Screen Results According to Playing Positions.

Goal Keeper Back Players Wing Players Pivot
Variables (n=7) (n=24) (n=13) (n=10) p
Mean+SD Mean+SD Mean+SD Mean+SD

Fatigue Pre-Testing (0-10) 1.57+1.13 2.04+0.75 1.77+1.01 2.20+0.63 0.583
FMS Total Score (0-3) 15.00+0.82 16.33+1.69 16.69+1.55 13.30+2.11¢ <0.001*
Y Balance Test

Upper Extremity (%) 88.79+7.22 93.06+6.10 98.38+4.26° 89.60+5.30 0.003*

Lower Extremity (%) 89.93+3.77 91.56+4.34 97.30+6.63 91.70+4.36 0.019*

*p<0.05. Kruskal-Wallis test. FMS: Functional Movement Screen.

*Pivots had significantly lower values than back players (p=0.001) and wing players (p=0.001) based on the Mann-Whitney U test after Bonferroni correction,

p<0.0083.

*Wing players had significantly higher values than goalkeepers (p=0.003), and pivots (p=0.001) based on the Mann-Whitney U test after Bonferroni correction,
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p<0.0083.
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YBT-Upper Extremity, and YBT-Lower Extremity
according to playing positions in professional
handball players, who were aged 15-16 years.
These differences showed that different injury
prevention training programs should be applied
according to the playing positions in handball. As
to our knowledge, the present study is the first,
providing such results in young handball players.

According to FMS scores in our study, pivot players
might have higher injury risk compared to back
and wing players. These results also showed
that FMS screening should be performed before
the competition season. The FMS has used for
predicting sport-related injuries in many sports
(8-11,16-20). The FMS has been used to predict
injury risk in adult male handball players, in a
recently published study from Poland. The authors
focused on the asymmetries between extremities
during FMS-subtests and determined a significant
difference in the shoulder mobility test. They also
collected the injury history related to the last
12-months and 6-months following FMS testing,
and concluded that presence a previous injury was
the only significant indicator of a future injury. The
authors reported that back players (46%) were the
most injured ones, and goalkeepers (23%) were the
second. Goalkeepers did not show lower scores than
other positions. However, Slodownik et al. did not
provide the FMS results or injury history related to
playing positions. Therefore, the high rate of injury
in back players might result from previous injuries
(12). The authors also suggested using other
injury prediction tools to assess the injury risk in
handball players. We applied YBT tests in addition
to FMS for the injury risk detection, and according
to our results, goalkeepers and pivots showed
lower YBT-Upper Extremity scores. Moreover, FMS
composite scores were found positively related to
YBT-Upper Extremity scores in the present study.
These findings indicated that the players in these
positions might need player-specific training and
injury prevention programs.

Abraham et al. (21) reported that the mean FMS
score was 14.93 for healthy school children aged
10-17 years. However, we determined the FMS
score as 15.69 for 15-16 years old handball
players, and pivots had an FMS score of 13.30. This
difference could be explained by regular exercise
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in our group, and being closer to the upper limits
of the age range of the study of Abraham et al.
(21). Perry et al. (22) investigated FMS scores
among adults and found a score of 14.79 in young
adults. Fox et al. (11) found FMS scores as 15.56 in
Gaelic footballers with a mean age of 22.15 years.
These findings could be interpreted as age is not a
predictor in FMS score, but regular exercise would
affect the score.

A score of 14 and below was advocated as
multiplying the injury risk 4-11 times in previous
studies (23,24). While the mean FMS composite
score was 15.69 in our study, the mean FMS score
of the pivots was determined as 13.30, which
might be interpreted as an increased injury risk for
this field position.

Rowan et al. (25) mentioned that FMS was used
as an assessment criterion for the qualification of
the athletes in team sports. In the present study,
subjects were already qualified for the National
team without an FMS screening. However,
according to our results, some players, even if
they were in National team, might have higher
injury risk levels. Therefore, if FMS is not used
for qualification, it should be used to identify and
correct movement patterns for athletes at risk of
injury before or during the competition season.

The balance was reported related to injuries in
sports. McGuine et al. (26) showed that balance
scores might be used as a predictor for ankle
injuries. Therefore, the YBT used as the balance
assessment in the present study. Although, there
is no previous information about the relationship
of injury rates and YBT test scores in handball,
Gonell et al. (7) indicated that YBT-Lower Extremity
composite scores were related to total injury rates
and non-contact injuries in soccer players. The
authors also stated that injury rates would be
double for the players who have a score of lower
than 99.91. In contrast to soccer, which mostly the
lower extremities used, handball requires the use
of both upper and lower extremities. Therefore, in
the present study, both lower and upper extremities
were examined.

Normative composite scores of YBT-Upper
Extremity and YBE-Lower Extremity were found
93.15 and 92.76, respectively. Only male players



included in the present study. Our results might
provide a basis for further study related to balance
and injury rates.

Pivots and goalkeepers also had higher BMI values.
Considering that increased BMI also increases
the risk of injury, it may be associated with low
FMS and YBT scores of pivots and goalkeepers
in general. The perceived fatigue level assessed
during the measurements was not different
among the positions. In addition, no difference at
the players’ sports age according to the positions
showed that the athletes were practising handball
for a long time, and they had close experiences.

The range of age in the present study could be
counted both as a strength and a limitation. The
limited range of age could restrict the generality of
the results but provide more accurate information
for a specific age range. Although the gender
indifference related to YBT and FMS scores was
shown in previous studies, the same parameters
should also be examined in female handball
players. In addition, the nature of a cross-sectional
study could limit the applicability of our findings.
Therefore further prospective study is needed to
confirm our results.

In conclusion, players who compete in the positions
of goalkeeper and pivot might have higher injury risk
due to lower FMS and lower YBT-Upper Extremity
scores. This data would allow trainers and players
to observe the current status and to implement
the injury prevention programs. In addition, health
providers, physiotherapists or team doctors,
arrange rehabilitation programs and determine the
time to return to play goals using these findings.
According to our results, goalkeepers and pivots
need special attention for injury prevention.
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FARKLI FONKSIYONEL SEVIYEDEKi SEREBRAL
PALSILI COCUKLARDA OMURGA DUZGUNLUGU
VE KAS ISKELET SISTEMi ETKILENiIMINiN
DEGERLENDIRILMESI

ARASTIRMA MAKALESI

0z

Amag: Bu calismanin birincil amaci Omurga Dizginliigii ve Normal Eklem Hareketi Olcimi
(ODNEH)'niin Turkge'ye cevirisini yapmak ve bu degerlendirme yontemini tilkemizde bu alanda calisan
fizyoterapistlerin kullanimina sunmakti. ikincil amaci ise, farkli fonksiyonel seviyedeki serebral palsili
(SP) cocuklarin omurga diizgtinliigtini ve eklem hareket acikhigini ODNEH ile degerlendirmekti.

Yontem: Calismaya 6-18 yas arasi, Kaba Motor Fonksiyon Siniflandirma Sistemi (KMFSS)
seviyelerinden her bir seviyede 25’er cocuk olmak iizere, bes seviyede toplam 125 SP’li cocuk
dahil edildi. Cocuklarin motor fonksiyon seviyeleri KMFSS, omurga diizgtinliigiindeki bozukluklar ve
kontrakttrler ODNEH kullanilarak degerlendirildi.

Sonuclar: Cocuklarin KMFSS diizeylerine gére ODNEH puanlari arasinda fark oldugu bulundu
(p<0,001). Fonksiyonel seviyesi dusiik olan cocuklarin (KMFSS Seviye V) fonksiyonel seviyesi iyi
olan cocuklara (KMFSS Seviye I) gére ODNEH ile ilgili tim puanlarinin daha yiiksek oldugu saptandi
(p<0,001).

Tartigma: Fonksiyonel seviyesi iyi olan ¢ocuklarda eklem hareket agikligi limitasyonlarina kiyasla
omurga deformiteleri daha az goriiliirken, diistik fonksiyonel seviyeyedeki cocuklarda omurga
problemlerine ek olarak eklem limitasyonlarinin siddeti de artmistir. Bu sonuglara gére, SP’li cocuklarla
calisan fizyoterapistlerin hareket ve fonksiyon gelisiminin yani sira, ozellikle cocugun biyiimesi
ile birlikte gelismesi olasi kas-iskelet sistemi deformiteleri ve kontraktiirlerine de odaklanmasi
gerekmektedir. Bu cercevede Tirkce cevirisini yapmis oldugumuz ODNEH, fizyoterapistlerin SP’li
cocuklarda olasi deformiteleri ve kontraktiirleri degerlendirmesini saglayan bir arag olacaktir.

Anahtar Kelimeler: Kas-iskelet Sistemi; Omurga; Serebral Palsi.

AN EVALUATION OF SPINAL ALIGNMENT AND
MUSCULOSKELETAL SYSTEM INFLUENCE AT
DIFFERENT FUNCTIONAL LEVELS OF CHILDREN WITH
CEREBRAL PALSY

ORIGINAL ARTICLE

ABSTRACT

Purpose: The primary aim of this study was to translate the Spinal Alignment and Range of Motion
Measure (SAROMM) into Turkish, and to present this evaluation method to the use of physiotherapists
working in this field in Turkey. The secondary aim of this study was to evaluate the spinal alignment
and range of motion of children with cerebral palsy (CP) with different functional levels using
SAROMM.

Methods: Between the ages of 6 and 18 years, a total of 125 children with CP in five levels with
25 children for each Gross Motor Function Classification System (GMFCS) level were included in the
study. The GMFCS assessed Children's motor functional level, spinal alignment impairments, and
contractures were assessed using SAROMM.

Results: Based on the GMFCS level of children, we found significant differences between scores of
SAROMM (p<0.001). Children with a low functional level (GMFCS-V) had a higher ODNEH scores than
the children with good functional level (GMFCS-I) (p <0.001).

Conclusion: In children with a higher functional level, we found fewer problems due to contracture
in spinal alignment, alignment; on the other hand, in children with a lower functional level in addition
to spinal alignment impairment, severity of joint limitation was found to be increased. Based on the
findings, it is found out that pediatric physical therapists, besides the development of function and
movement, should focus on the musculoskeletal system deformities and contractures increased by
age. In this context, ODNEH, translated into Turkish, could be a tool that allows physiotherapists to
evaluate possible deformities and contractures in children with CP.

Key Words: Musculoskeletal System; Spine; Cerebral Palsy.
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GiRiS

Serebral palsi (SP), gelismekte olan fetal veya
yenidogan beyninde meydana gelen, ilerleyici
olmayan bozukluklara bagli, aktivite kisithlklarina
yol acan, hareket ve postir gelisimindeki bir grup
kalici bozukluktur (1). SP’de anormal kas tonusu,
denge mekanizmalarinin bozulmasi, kas zayifligi
ve selektif motor kontroliin kaybi, eklem hareket
acikhginda azalmaya ve kontraktirlere yol acar.
Kas zayifligi ve spastisiteyle beraber kontraktiirler,
cocuk biyldiikce kemiklerde deformiteye neden
olur. Kontraktiirlere distal biartikiler kaslarda daha
fazla rastlanir, ¢linkii selektif motor kontrol distalde
daha kotidir ve biartikiler kaslar monoartikiiler
kaslardan daha cok etkilenir (2).

SP’li cocuklarin genellikle gévde kontrolu zayiftir
ve bu durum farkli etkenlerden kaynaklanir. Eklem
hareket acikhginin azalmasi ile kontraktirleri
iceren kas iskelet sistemi problemleri ile agonist
ve antagonist kaslarin asir koaktivasyonuna
bagli bozulmus goévde kas aktivitesi en 6nemli
nedenlerdendir (3). Spastik kaslarin gerginligi,
omurga dizglnliginin bozulmasi ve eklem
kontraktiirleri de SP’li cocuklarda goriilen ortak
problemlerdendir. Agir etkilenimli SP’li cocuklarda
orta etkilenimli SP’li cocuklara gore siklikla daha
fazla kas iskelet sistemi problemi gordiliir (4).

Geleneksel  olarak eklem hareket acikhgi
gonyometre ile degerlendirilir; ancak test-tekrar
test sonuclari ozellikle SP’li cocuklarda biiyik
olclide degisir. Bundan dolayr SP’li cocuk ve
adolesanlarin omurga diizglinliigi ve eklem hareket
acikhgini  degerlendirmek amaciyla orjinal adi
“Spinal Alignment and Range of Motion Measure -
SAROMM” (Omurga Diizgiinliigli ve Normal Eklem
Hareketi Ol¢iimii-ODNEH) olan élcek gelistirilmistir.
Gonyometre ile tim eklemlerin hareket acikhgini
6lcmeye bir alternatif olarak gelistirilen ODNEH,
cocuk normal dlzgunlige ve eklem hareket
acikhgina sahip olsun veya olmasin kas iskelet
sistemi etkilenimini ve omurga diizglinlugiini
genel olarak degerlendiren ve uygulamasi kolay bir
yontemdir (4,5).

Bu nedenle calismamizin  birincil  amaci
ODNEH'’in Tirkce'ye cevirisini yapmak ve bu
degerlendirme yontemini ilkemizde bu alanda
calisan fizyoterapistlerin kullanimina  sunmakti.
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ikincil amaci ise, farkli fonksiyonel seviyedeki SP’li
cocuklarin omurga diizgunliigtini ve eklem hareket
acikhgini ODNEH ile degerlendirmekti.

YONTEM

Bu calisma, Hacettepe Universitesi, Fizyoterapi ve
Rehabilitasyon Bolimii'nde, Ekim 2016 ve Agustos
2017 tarihleri arasinda gerceklestirildi. Calismanin
yapilabilmesi ve etik uygunlugu icin Hacettepe
Universitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulundan gerekli izin ve onay alindi (Onay
Tarihi: 25.10.2016 ve Onay Numarasi: GO 16/654-
18). Calismaya 6-18 yas arasindaki 125 SP’li cocuk
katildi. Olgularin kooperasyonu acisindan ve yas ile
birlikte olusan deformitelerin yayginligi nedeni ile
yas araligi 6-18 yil olarak secildi. Calismaya dahil
etmeden 6nce tiim cocuklar ve/veya onlarin aileleri
calisma hakkinda bilgilendirildi ve katilimcilara
aydinlatilmis onam formu imzalatildi.

Calismaya dahil edilme kriterleri, pediatrik nérolog
tarafindan SP tanisi almis olmak, calismaya
gonulli olmak, 6-18 yas arasinda olmak, son alti
ayda Botulinum Toksin-A (BTX-A) enjeksiyonu
gecirmemis olmak ve son alti ayda ortopedik
cerrahi  gecirmemis olmakti. Bu  o&zellikleri
tasimayan cocuklar ise, calismaya dahil edilmedi.
Cahsmada oncelikle cocuklarin Kaba Motor
Fonksiyon Siniflandirma Sistemine gore (Gross
Motor Function Classification System-KMFSS)
seviyeleri belirlendi. Bu dogrultuda cocuklar KMFSS
[-V arasindaki her seviyede 25 cocuk olmak Uzere
toplam 125 cocuk dahil edildi.

SP’li her bir c¢ocugun degerlendirilmesi ve
olctimleri tek bir glinde, bir seansta tamamlandi ve
ortalama 30 dk siirdu. Degerlendirmeler cocuklarin
kendilerini rahat hissettikleri, sessiz ve sakin bir
ortamda gerceklestirildi. Cocuklardan omurganin
diizgunligu ve eklem hareket acikhigini rahat ve
net bir sekilde goézlemleyebilmek icin, kiyafetlerini
mumkin oldugunca cikartmalari istendi.

Cocuklarin  demografik  bilgileri  ailelerinden
alinan bilgilerle, dlcimlerle ve hastane dosyalari
incelenerek elde edildi. Cinsiyet, yas, boy, viicut
agirhigl, kullandigi yardimar cihaz, klinik tipi ve
ekstremite dagihmi kaydedildi. Viicut kiitle indeksi
degerleri hesaplandi.



KMFSS SP’li cocuklarda motor etkilenim siddetini
siniflamak icin kullanilan bes seviyeli bir sistemdir.
Seviye | SP’li cocuk icin en az etkilenim anlamina
gelmekte iken, Seviye V siddetli etkilenimi ifade
etmektedir. KMFSS oturma, ayakta durma,
yurime, merdiven c¢cikma ve tekerlekli sandalye
performanslarini ayri ayri ele alir (6). Calismamizda
KMFSS'nin Tiirkce versiyonunun genisletilmis ve
yeniden diizenlenmis sekli kullanildi. Cocuklarin
KMFSS seviyesi oturma, yiriime ve merdiven ¢cikma
gibi kaba motor fonksiyonlarindaki bagimsizliklari
ve yardimci ara¢-gerec kullanimlari gézlemlenerek
ve ailesine sorularak belirlendi.

Cahsmamizda ODNEH’in Tiirkce ceviri calismasi
yapildi. Bunun icin Dr. Doreen Bartlett'den izin
alindi. Ceviri basamaklari asagidaki sira ile yapildi
(7,8). Faz 1’de yazarlar tarafindan (ZA, AM ve AL)
ODNEH ingilizce'den Tiirkce've cevrildi. Faz 2'de
cevirilerin incelenmesi ve uzerinde tartisilarak en
uygun ifadenin belirlenmesi amaci ile her iki dili
de bilen, dlcegi hedef dile ceviren ve konu ile ilgili
saglik uzmanlarindan olusan bir jiri olusturuldu.
Juri olcegi inceleyerek gerekli degisiklikleri yapti.
Faz 3’te cevirisi tamamlanan 6lcek konu ile ilgisi
olmayan anadili Tiirkce olan ve ingilizce'yi akici
olarak konusabilen bir cevirmen tarafindan tekrar
ingilizce'ye cevrildi. Faz 4'te elde edilen ingilizce
ceviri orijinal olcekle karsilastirilip, ayni anlami
verip vermedigi juri tarafindan tartisilarak cevirinin
uygunlugu tespit edildi. Calismamizda orijinal
olcekle karsilastirilip diger asamaya gecildi. Faz
5te tim asamalardan gecen olcegin son hali
anketi gelistiren Dr. Bartlett'e yonlendirilerek
Turkge cevirisinin onayi alindi. Kilavuz Canchild web
sitesinde yayinlanarak herkesin kullanimina acik
hale getirildi (9).

Calismamizda SP’li cocuklarin omurga duizgtinliikleri
ve eklem hareket acikliklarinin degerlendirilmesi
icin, Tirkce cevirisi yapilmis olan ODNEH kullanildi.
ODNEH koopere hastalarda 15 dk'da, daha siddetli
fiziksel ve kognitif bozuklugu olanlar icin 30 dk'da
tamamlanabilen  bir degerlendirme aracidir.
Olctimii uygulamak icin gerekli olanlar; bireylerin
kalca ve diz yaklasik 90°de oturabilecegi sert bir
oturma ylizeyi ve sirtlistli pozisyonda test icin
bir zemin veya yikseltilmis minderdir. Oturma
pozisyonundaki degerlendirmelerde; eger cocuk
bagimsiz oturamiyor veya oturma pozisyonunu
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stirdiiremiyorsa, olcimleri uygulamak icin iki kisi
gerekli olabilir.

ODNEH farkh viicut bélimlerindeki mevcut
kisitlanmis paternleri tanimlamak icin kullanilan
bir degerlendirme aracidir. ODNEH’te yer alan 26
maddenin her biri “O (normal)-4 (siddetli)” araliginda
puanlanir.  Disiuk degerler, normal omurga
diizglinligiinden minimum sapmalari ve minimum
hareket acikhgr limitasyonlarini  gosterirken,
yiksek puanlar siddetli sapmalari ve limitasyonlari
gosterir. ODNEH, omurga dizginligu ve normal
eklem hareket acikliginin 6lciimi olmak iizere iki alt
olcekten olusmaktadir (10).

Birinci boliimde, SP’li cocuklarin omurga diizglnligu
degerlendirilmektedir. Servikal lordoz, torakal kifoz,
lumbal lordoz ve skolyozun degerlendirmesini
iceren ilk dért madde, cocuk bir sira veya sandalye
uzerinde ayaklar yerle destekli ve kollar serbest
otururken test edilir. Gézlemden o6nce, cocuktan
dogal bir sekilde durmasi istenir ve yan taraftan
veya arkadan gézlemlenir.

Omurga diizgunligu bélimunin genel puanlama
protokolu asagidaki gibidir:

0="Aktif diizeltmeyle diizgiinliikte limitasyon yok.”

1="Esnek-pasif” limitasyon kaslardadir ve
dinamiktir; limitasyon pasif hareket boyunca azalir.

2="Sabit” - limitasyon yapisaldir, statiktir,
azalmayan tiirde ve minimal diizeydedir.

3="Sabit” - limitasyon vyapisaldir, statiktir,
azalmayan tirde ve orta diizeydedir.

4=“Sabit” - limitasyon yapisaldir, statiktir,

azalmayan tiirde ve siddetli diizeydedir.

“0” puan cocukta limitasyonun olmadigini gosterir
ve burada cocuk aktif olarak diizeltme yapabilir.
“1”7 puan, aktif dizginligini saglayamayan,
sadece pasif dizeltme ile iyi dizglnligin
saglanabildigi bireylerde kullanilir. Eger diizeltmesi
uc kez istenildigi halde, kisi optimal dizglnligu
saglayamazsa siklikla bu puan verilir.

ikinci bélimde, SP’li cocuklarin eklem hareket
acikhgr degerlendirilmektedir. Kalca, diz, ayak
bilegi ve (st ekstremite 5 ile 26 maddeler
arasinda degerlendirilmektedir. Bu bélim icin
degerlendirmeye SP’li cocuklarin genel hareketleri
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gozlemlenerek baslanir. Sonrasinda pasif normal
eklem hareketi testi yapilir. Her bir madde icin
eklem hareket acikhiginin puanlama protokoli
asagidaki gibidir:

0= “Normal” - pasif testte eklem hareket acikliginda
herhangi bir kisithilik yoktur ve SP’li cocuklarda
gorilen tipik postirler yoktur (Not: iki kriter de
gereklidir, tim maddelerin yapilmasi icin pasif test
yapmak 6nemlidir).

1= “Esnek” - pasif-postiral limitasyon kaslardadir
ve dinamiktir; limitasyon pasif hareket sirasinda
azalr.

2= “Sabit” limitasyon vyapisaldir, statiktir,
azalmayan tiirde ve minimal diizeydedir.

3= “Sabit” limitasyon vyapisaldir, statiktir,
azalmayan tiirde ve orta diizeydedir.

4= “Sabit” limitasyon vyapisaldir, statiktir,

azalmayan tiirde ve siddetli diizeydedir.

iki puan arasindan birine karar verilemedigi
durumlarlarda “yiksek” deger alimir. Ornegin,
cocugun 2 veya 3 puandan hangisini almasina

Tablo 1: Cocuklarin Demografik ve Klinik Ozellikleri.

karar verilemedigi durumda, “3” puan verilmelidir.

ODNEH’te son olarak puanlama kagidinin son
sayfasindaki grafige ortalama degerler cizilerek,
kontrakttirlerle iliskili ikincil bozukluklarin gelisimini
onlemek veya varolan limitasyonlarin ilerlemesini
en aza indirmek amaciyla tedavi programlarinda
yararlanabilecek alanlarin net bir sekilde gorsel
olarak ifade edilmesi amaclanir (9).

Cahsmamizda ODNEH tamamlandiktan sonra
formun ilk sayfasindaki puan sayfasinin lizerinde
her bir bélum icin degerler kaydedildi. Omurga
dizgiinligti puani ilk dért maddenin puanlar
toplanarak belirlendi. Eklem hareket acikhgr puani
(5-26'inci maddeler) kalca, diz, ayak bilegi ve (st
ekstremite puanlari toplanarak belirlendi. Toplam
ODNEH puanini; omurga dizginligi ve eklem
hareket acikhgl puanlari toplanarak belirlendi.
Toplam puanlama araligl; omurga diizglinlugi icin
0-16 arasi, normal eklem hareket acikhgi icin 0-88
arasi ve toplam ODNEH puani icin 0-104 arasinda
olup, calismada bulunan toplam degerler cocuklarin
ODNEH formuna kaydedildi.

Degisken Ortanca IQR (% 25-75)
Yas (yil) 9,00 7,00-13,00
Boy (cm) 128,00 117,50-144,00
Viicut Agirhg (kg) 26,00 19,50-39,00
Viicut Kiitle indeksi (kg/m?) 15,65 13,75-18,29
n %
Cinsiyet (E/K) 78/47 62,4/37,6
Cihaz Kullanimi 100 80,0
Solid Ayak-Ayak Bilegi Ortezi 66 66,0
Dinamik Ayak-Ayak Bilegi Ortezi 6,0
Diz, Ayak Bilegi ve Ayak Ortezi 15 15,0
Yer Reaksiyon Ortezi 4,0
Gece Moldu 6,0
Korse 3,0
Klinik Tipi
Spastik 119 95,2
Diskinetik 4 32
Ataksik 2 1,6
Ekstremite Tutulumu
Hemiparezi 33 26,4
Diparezi 21 16,8
Kuadriparezi 71 56,8

IQR: Ceyrek arasi aralik. E: Erkek, K: Kiz.
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Sekil 1: Cocuklarin Kaba Motor Fonksiyon Siniflandirma
Sistemi (KMFSS) Seviyelerine Gore Ekstremite Tutulumlarinin
Dagilimu.

istatiksel Analiz

istatistiksel analizler ve hesaplamalar icin IBM
SPSS Statistics 19.0 (IBM SPSS Statistics for
Windows, Version 19.0. Armonk, NY: IBM Corp., ABD)
programi kullanildi. Calismada yer alan yas, boy
ve vicut agirhgr vb. sirekli degiskenlerin dagilimi
Shapiro-Wilk testi ve histogram ile incelendi.
Tanimlayici istatistiklerde normal dagihma uyan
veriler ortalamazstandart sapma olarak, normal
dagiima uymayan veriler ortanca ve ceyrekler
arasi aralik (IQR) (% 25-75) olarak, kategorik
degiskenler, frekans ve yiizde olarak ifade edildi.
KMFSS diizeylerine gbére ODNEH puanlarinin
degisimi Jonckheere-Terpstra testi ile analiz edildi.
Jonckheere-Terpstra testi sonrasinda tum ikili
karsilastirmalar, Mann-Whitney U testine gore
yapildi. istatistiksel yaniima olasiligl p<0,05 olarak
kabul edildi. Post-hoc gii¢ analizi icin, G* Power
programi (versiyon 3.0.10 Universitat Diisseldorf,
Diisseldorf, Almanya) kullanildi. Yapilan post-hoc
glic analizinde, cift yonli hipotez testinde alfa % 5
ve giiven araligl % 95 alindiginda calismanin giici
(1-B) % 92 olarak bulundu.

Arikan Z, Mutlu A, Livanelioglu A.

SONUGLAR

Cahismaya alinan 125 SP’li cocugun demografik ve
klinik 6zellikleri Tablo 1'de gériilmektedir. Cocuklarin
KMFSS diizeylerine gore ekstremite tutulumlarinin
dagihmina bakildiginda, KMFSS-I grubunun biiyiik
cogunlugunda hemiparezi (n=21) varken, KMFSS-IV
ve V gruplarinda sadece kuadriparezi (n=25) oldugu
gozlendi (Sekil 1).

Cocuklarin ODNEH-omurga diizgiinliigi bélimiiniin
puan dagilimina bakildiginda, omurga etkileniminin
torakal kifozda artma (% 67,2) ve skolyoz (% 74,4)
yoninde oldugu gorildi. Cocuklarda en fazla
gorilen orta siddetteki (3 puan) sabit deformitenin
skolyoz (% 13,6), bunu takip eden orta siddetteki
deformitenin ise, torakal bélgedeki kifoz (% 11,2)
oldugu saptandi (Tablo 2).

Cocuklarin ODNEH-Normal eklem hareket acikligi
olcimi bolimiinde; kalca, diz, ayak bilegi ve lst
ekstremite degerlendirme sonuclari Tablo 3'te
goriilmektedir.

Cocuklarin  KMFSS  diizeylerine gére ODNEH
puanlari arasindaki farklar anlamli olarak bulundu
(p<0,001). Fonksiyonel seviyesi diisik olan
cocuklarin (KMFSS Seviye V), fonksiyonel seviyesi
iyi olan cocuklara (KMFSS Seviye ) gére, ODNEH ile
ilgili tim puanlarinin daha yiiksek oldugu saptandi
(p<0,001). ikili karsilagtirma sonucunda, omurga
diizgiinligi puani bakimindan KMFSS Seviye | ile
KMFSS Seviye Il, KMFSS Seviye Il ile Ill gruplarinin
benzer (p>0,05), diger gruplarin birbirinden farkl
oldugu tespit edildi (p<0,05). NEH bakimindan
KMFSS Seviye | grubunun en disik puana sahip
oldugu, KMFSS Seviye Il ile Seviye Ill, KMFSS Seviye
[l ile Seviye IV ve KMFSS Seviye IV ile Seviye V

Tablo 2: Cocuklarin Omurga Diizgiinliigii ve Normal Eklem Hareketi Olciimii-Omurga Diizgiinliigii Puanlarinin Dagilimi.

ODNEH (n=125)
Degisken 0 puan 1 puan 2 puan 3 puan 4 puan Ortanca
n (%) n (%) n (%) n (%) n (%) (IQR % 25-75)

Servikal

Lordoz 60 (48,0) 39 (31,2) 15(12,0) 10 (8,0) 1(0,8) 1(0-1)
Torakal Kifoz 41 (32,8) 40 (32,0) 29 (23,2) 14(11,2) 1(0,8) 1(0-2)
Lumbal

Lordoz 76 (60.8) 30 (24,0) 14(11.2) 5 (4,0) 0(0,0) 0(0-1)
Skolyoz 32 (25,6) 49 (39,2) 27 (21,6) 17 (13,6) 0 (0,0 1(0-2)

IQR: Ceyrekler Arasi Aralik. ODNEH: Omurga Diizgiinligii ve Normal Eklem Hareketin Olciimii. .
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Tablo 3: Cocuklarin Omurga Diizgiinliigii ve Normal Eklem Hareketi Olciimii-Normal Eklem Hareketi Puanlarinin Dagilimu.

ODNEH (n=125) Ortanca IQR (% 25-75)
Kalca 14,0 8-22

Diz 6,0 3,5-9
Ayak Bilegi 4,0 2-8,5

Ust Ekstremite 2,0 0-4
Toplam NEH Puani 26,0 16-39,5

IOR: Ceyrekler Arasi Aralik. ODNEH: Omurga Diizgiinliigii ve Normal Eklem Hareketi Ol¢iimii, NEH: Normal Eklem Hareketi.

gruplarinin benzer oldugu goriildii (p>0,05). Toplam
puan bakimindan KMFSS Seviye | ile Seviye lI,
KMFSS Seviye Il ile Seviye Il ve KMFSS Seviye IV
ile V gruplarinin birbirine benzer oldugu saptandi
(p>0,05, Tablo 4).

TARTISMA

ODNEH'i  Turkce've  cevirerek  kullanimini
yayginlastirmak ve farkli fonksiyonel seviyedeki
SP’li cocuklarin omurga dizginligini ve eklem
hareket acikhgini ODNEH ile degerlendirmek
amaciyla planladigimiz bu calismada, cocuklarin
fonksiyonel seviyelerinin - ODNEH  puanlarina
yansidigi, fonksiyon diizeyleri diistik olanlarda kas-
iskelet sistemi etkileniminin arttigi belirlendi.

SP’li yenidogan bir cocukta genellikle herhangi bir

sekil bozuklugu veya kas iskelet sistemi deformitesi
bulunmamaktadir. Fakat cocugun blyiumesi ile
birlikte, cesitli kas-iskelet sistemi deformiteleri
gelisir. Kas-iskelet sistemi deformiteleri ilerleyici
oldugundan, kas  uzunlugu,  kontraktrler,
kemik torsiyonu ve eklem limitasyonlarinin
degerlendirilmesinde kullanilan standart teknikler;
genel degerlendirme, cerrahi planlama, kalca
displazisi ve omurga deformitesinin erken tespiti
icin faydalidir (11).

Eklem hareket acikhgini élgmek icin klinikte en
yaygin olarak kullanilan ara¢ universal gonyometre
olup, daha az siklikta inklinometre kullaniimaktadir
(12,13). Fosang ve ark. eklem hareket acikliginin
tekrarlanabilir ~ dlcimlerinin  farkl  gdzlemciler
arasinda teknige 0zen gosterilerek yapilmasina

Tablo 4: Kaba Motor Fonksiyon Siniflandirma Sistemi Diizeylerine Gére Omurga Diizguinliigli ve Normal Eklem Hareketi

Ol¢imii Puanlarinin Karsilastirilmasi.

Kaba Motor Fonksiyon Siniflandirma Sistemi
ODNEH Seviye | Seviye Il Seviye Il Seviye IV Seviye V p
Ortanca Ortanca Ortanca Ortanca Ortanca
(1QR) (IQR) (IQR) (1QR) (IQR)

Omurga 1(0-1) 2 (1-3)20 3 (2-4) 7 (5-8,5)¢ 6 (4.5-7) <0,001*
SerVikal _N)a _1)ab _7\bc - d _7\cd *
Lordoz 0 (0-0) 0 (0-1) 1(0-1) 1(1-2,5) 1(0-2) <0,001
Torakal a _1)ab _7\bc _Z\c _ c *
Kifoz 0 (0-0,5) 0 (0-1) 1(1-2) 2 (1-3) 2 (1-2,5) <0,001
Lumbal _ a _N)ab _1)ab _D)\c _1)\bc *
Lordoz 0(0-0.5) 0(0-0) 0(0-1) 1(0-2) 1(0-1) <0,001
Skolyoz 0 (0-1)2 1(0-1)2 1(1-1)2 2 (1,5-3)° 2 (1,5-3)° <0,001*
NEH 13 (8-15,5)2 19 (15,5-31)° 25(19,5-32)b¢ 37 (27-46)¢ 50 (32-57)¢ <0,001*
Kalca 8 (4-9)2 10 (6-16)*° 16 (9-20,5)b¢ 20 (14,5-24)<¢ | 25(18,5-31,5)¢ <0,001*
Diz 3(2-4) 5 (3,5-6,5)*° 6 (4-7)bc 8 (5,5-10)¢ 10 (7,5-13,5)¢ <0,001*
Ayak Bilegi 2 (1,5-3)2 4 (3-6)bcd 4 (2-6)° 8 (5-10,5)<¢ 9 (6-12)% <0,001*
USt _1)a _ ab _ ab - b,c _R)C *
Ekstremite 0 (0-1) 2 (0-2,5) 2 (0-2,5) 3(2-5,5) 5 (3-6) <0,001

13 22 30 44 57 *
Toplam (9,5-16,5¢ | (16,5-33,5) (21-36)° (38-54)° (44,5-63,5)° <0,001

Y

*p<0,05. Mann-Whitney U testi sonucuna gére gruplarin puanlari arasinda a<b<c<d sekilde anlamli fark vardir. IQR: Ceyrekler arasi aralik, ODNEH: Omurga

Diizgiinligii ve Normal Eklem Hareketi Olciimii, NEH: Normal Eklem Hareketi.
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ragmen, SP gibi néromotor bozukluklari olan
cocuklarda  kullanildiginda  nadiren  guvenilir
oldugunu belirtmislerdir (14). McDowell ve ark,
gozlemciler uzun bir egitim sirecinden gecseler
dahi élctimlerde giivenirlik problemi oldugunu ifade
etmislerdir (15). Herrero ve ark. 6l¢iim sonucundaki
tutarsizliklarin - nedenlerini, tim 6lcim islemi
sirasinda pelvisin sabitlenmesinde, kompansatuar
hareketlerin  &nlenmesinde, sabit ve hareketli
kollarin anatomik referanslarla dogru bir sekilde
hizalanmasinda olusan zorluk; gézlemcilerin mesleki
becerileri ve deneyimlerindeki yetersizlik ve farkl
gozlemcilerin dlciim yapmasi olarak bildirmislerdir
(16). Yapilan baska bir calismada, Bartlett ve
Palisano  tim  ekstremitelerin  gonyometrik
Olctimlerini yapmanin cok zaman alici oldugunu
ifade etmislerdir (17).

Gonyometrik 6lciim sirasinda dis faktérleri en aza
indirmek icin, hastanin mimkiin oldugunca rahat bir
sekilde pozisyonlanmasi gerekir (18). Gonyometrik
olctimlerin  guvenirlik problemleri  konusundaki
calismalara karsilik, Mutlu ve ark. 38 diparetik
SP’linin dahil edildigi calismalarinda, bulduklari
disuk degiskenligi ve beklenilmeyen sekilde yiiksek
glvenilirlik sonuclarini, pilot calismadaki 6lcim
yontemlerinin  standartlastirimasi  (cocuklarda
pivot noktayl bulma kolayligi, ayni fizyoterapist
tarafindan uygulama, uygun pozisyonlama) ve
fizyoterapistin  deneyimi ile aciklanabilecegini
belirtmislerdir (19).

SP’deki kontraktirleri ve omurga dizgunligini
yonetmek icin cesitli teknikler kullanilmasina
ragmen, pek cogu bilimsel kanitlarla cok az
desteklenmekte veya hi¢ desteklenmemektedir.
Cahsmalar titizlik eksikligi, az sayida katiimci, hig
veya kiicuik etki boyutu, kisa zaman araligi ve celiskili
sonuclar icermektedir. Kontraktiirleri 6nlemeye
yonelik kanita dayali yaklasimlar, prognoz ile ilgili
faktorleri ve dogal progresyonu dikkate almalidir.
SP’li kisilerde genel olarak veya kaba motor
fonksiyonlara dayali, sistematik olarak kontraktir
prevalansini, siddetini ve dogal dykisiini arastiran
calismalar azdir (20).

Gonyometre ile tim eklemlerin  &lcimlerini
yapmak yerine, c¢ocugun normal dizgunlige
ve hareket acikhgina sahip olup olmadigini ve
normalden olusan dinamik veya farkli derecelerdeki
sabit belirlemenin daha anlamh olabilecegi

Arikan Z, Mutlu A, Livanelioglu A.

disunulmistir. Fizyoterapistlerin bireysel prognoz
ve tedavi ile ilgili klinik kararlarini desteklemek ve
hareket acikligi limitasyonlarini tahmin etmek icin,
gtivenilir ve gecerli bir ydnteme ihtiyac duyulmustur.
Bunun lzerine Bartlett ve ark. tarafindan SP’li
cocuklar ve adolesanlarda omurga dizglinlugi
ve kontraktirleri degerlendirmek icin klinikte ve
toplumda kullaniimak (zere, farkli bir ara¢ olan
ODNEH gelistirilmistir (10).

Yapilan literatir calismasinda SP’de genellikle
fonksiyonlara odaklanildigi, sekonder problemler
olan kontraktir ve deformiteler ile ilgili az
sayida calisma yapildigl gorildi. Bartlett ve ark.
tarafindan gelistirilen ve orijinal dilinde gecerligi ve
glivenirligi iyi diizeyde oldugu tespit edilen ODNEH,
SP’li cocuklarda goriilen sekonder bozukluklari
degerlendirmek icin gelistirilmis  bir aractir
(10). Literatir calismasinda ODNEH ile sinirh
sayida calisma yapildigi ve ODNEH'in Tirkce'ye
cevirisinin bulunmadigini belirledik. Bu dogrultuda
calismamizda gonyometrik 6lcime  alternatif
olarak gelistirilen ODNEH’in, Turkiye'de kullanimini
saglamak ve yayginlastirmak icin Tirkce cevirisi
yapildu.

ODNEH, farkli vicut bdlimlerindeki mevcut
kisitlanmig paternleri tamimlamak icin kullanilir.
Servikal, torakal, lumbal bélge ve skolyoz icin
omurga dizginlugl alt o&lcegi ve kalca, diz,
ayak bilegi ve ust ekstremite icin eklem hareket
acikhgr alt olcegi olmak tzere iki bélimden
olusmaktadir. ODNEH’te yer alan 26 maddenin her
biri “O (normal)-4 (siddetli)” araliginda puanlanir.
Disuk degerler, normal omurga dizginligiinden
minimum sapmalari ve minimum hareket acikligi
limitasyonlarini gosterirken, yiiksek puanlar siddetli
sapmalari ve limitasyonlari gosterir (3,21).

Chen ve ark. SP’li cocuklarda ONDEH’in klinik
ozelliklerini degerlendirdikleri calismanin
limitasyonu olarak, calismaya sadece okul dncesi
62 cocugu dahil edip, daha biiyik cocuklari harig
tuttuklarini, boylece calisma sonuclarini SP’li tim
cocuklara genelleyemediklerini ifade etmislerdir
(4). Gelecekte yapilacak calismalarin daha biyuk
orneklemle ve farkli yastaki cocuklarla yapilmasi
gerektigini  belirtmislerdir.  Bu  dogrultuda
caismamiza 6 ile 18 yas arasinda, KMFSS
seviyelerine gore her seviyede 25 cocuk olmak tizere
toplamda 125 SP’li cocugu calismaya dahil ettik.
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Farkli fonksiyonel seviyedeki cocuklarin omurga
diizgunligl ve eklem hareket acikligi ODNEH ile
degerlendirildi.

Yapilan calismalarda skolyozun SP’de en sik gortilen
omurga deformitesi oldugu ve skolyoz gelisme
riskinin, cocugun KMFSS seviyesi ile iliskili oldugu
bildirilmistir (22-25). 4-18 yagslari arasinda SP’li
666 cocukta skolyoz prevalansinin arastirildigi
calismada, KMFSS Seviye IV veya V olan cocuklarda
orta veya siddetli derecede skolyoz riski % 50 olarak
bildirilmistir (26). Calismamizda 125 SP’li cocugun
omurgasinda goriilen deformitelere bakildiginda
literatlirdeki calismalara benzer olarak en fazla
skolyoz oldugu goriildii. ikinci siklikta gériilen
omurga deformitesinin ise, kifoz oldugu saptandi.

Siddetli etkilenimi olan SP’li cocuklar genellikle hafif
etkilenimi olan SP’li cocuklardan daha fazla kas-
iskelet sistemi problemlerine sahiptir (4). Wright ve
Bartlett, 225 SP’li adolesani dahil ettikleri calismada
KMFSS seviyeleri arasinda ODNEH puanlarinin
onemli farkhliklar gosterdigini belirtmislerdir (20).
Bizim calismamiz da bu sonuclara benzer sonuclar
icermektedir. Calismamizda KMFSS seviyelerine
gére ODNEH “omurga dizgiinligi” boliminin
puanlart arasinda fark oldugu; fonksiyonel
seviyedeki etkilenim arttikca, servikal lordoz,
torakal kifoz, lumbal lordoz ve skolyoz puanlarinin
arttig gorildi. Benzer sekilde KMFSS seviyelerine
gore ODNEH “eklem hareket acikligi” bélimi
puanlari arasinda da fark oldugu, en az kontraktiiriin
Seviye I'de, en fazla konraktiiriin ise Seviye V'te
gorildigi saptandi. Omurga diizglinligii ve hareket
acikhgr alt olceklerinden elde ettigimiz puanlar,
kontraktirlerin motor fonksiyonla iliskili oldugunu
desteklemektedir. Wright ve Bartlett yaptiklar
calismada KMFSS seviyeleri icinde kontaktiir ve
omurga duzginluginde degiskenlik oldugunu;
Seviye I'de bazi cocuklarda ciddi kontraktirler
oldugunu; Seviye V'te ise, bazi cocuklarda kontraktiir
gorilmedigini ifade etmislerdir (20). Benzer
sekilde, calismamizda Seviye V'teki bazi cocuklarda
deformite gorilmedigini tespit ettik. Bu bulgularin
KMFSS seviyesi disindaki SP'nin klinik tipi, kas
tonusu ve kuvveti gibi diger faktérlerin etkisininden
kaynaklanabilecegi dustnuldi.

Chen ve ark. yaslari 1 ile 6 arasinda degisen 62 SP’li
cocugu dahil ettigi calismada, ODNEH’in omurga
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dlizguinligu bélimunin takipteki degisiklige eklem
hareket acikhgl bdélimiine goére daha az duyarl
oldugunu bulmuslardir. ODNEH bélimlerinin farkl
cevap vermesinin ozellikle de motor fonksiyonu
KMFSS Seviye | veya Il olarak siniflandirilan
cocuklarda, eklemlerdeki hareket acikliginin omurga
diizguinliigiinden daha fazla farklilik géstermesinden
kaynaklandigini diisinmislerdir. Buna ek olarak da
omurga diizgunligl alt dlceginin eklem hareket
acikhgr alt olceginden daha az degerlendirme
maddesinin icermesinden kaynaklanabilecegini
disunmislerdir (4). Calismamiz yas arali§i daha
buyik cocuklari icermesine ragmen, literatirdeki
bu sonuclari destekler nitelikteydi. Fonksiyonel
seviyesi iyi olan cocuklarda eklem hareket acikligi
limitasyonlarina kiyasla omurga deformiteleri
daha az goriliirken, dustik fonksiyonel seviyeyedeki
cocuklarda omurga problemlerine ek olarak, eklem
limitasyonlarinin siddeti de artmaktadir.

Calismamizin limitasyonlarini, hedef dile cevirinin
ve hedef dilden orijinal dile cevirinin glivenirlik
yontemlerinden biri olmakla beraber, tim analizi
kapsamamas! ve fonksiyonel seviyenin yani sira,
farkl klinik tiplere gére degerlendirme yapilmamis
olmasi olarak ifade edebiliriz. ilerideki calismalarda
ODNEH'’in Turkce versiyonunun diger gecerlik ve
glivenirlik analizlerinin yapiimasi hedeflenmektedir.

Sonu¢  olarak, SPli  cocuklarla  calisan
fizyoterapistlerin hareket ve fonksiyon gelisiminin
yani sira, ozellikle cocugun buyiimesi ile birlikte
gelismesi olasi kas-iskelet sistemi deformiteleri
ve kontraktiirlerine de odaklanmasi gerekmektedir.

Bu acgidan baktigimizda, Tirkce  cevirisini
gerceklestirmis  oldugumuz ~ ODNEH’in,  klinik
ortamda kas-iskelet sistemini bitiincil olarak

degerlendirebilen uygulamasi kolay ve pratik bir
degerlendirme araci olarak kullanilabilecegini
dustinmekteyiz.  ODNEH'in  daha c¢ok klinik
degerlendirme amacl veya arastirma amach
kullaniminin tercihi konusunda arastirmaya ihtiyac
gosterdigini diistinmekteyiz. Bunun yani sira, farkl
klinik tiplere gore ODNEH’in degerlendirme 6lciiti
olarak etkinliginin arastiriimasi da yararl olacaktir.

Destekleyen Kurulus: Yok.
Cikar Catismasi: Yok.
Etik Onay: Calisma icin Hacettepe Universitesi
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RELATIONSHIP BETWEEN SLEEP PROBLEMS AND
GROSS MOTOR FUNCTION IN CHILDREN WITH
CEREBRAL PALSY AND INVESTIGATION OF THEIR
PARENTS' QUALITY OF LIFE

ORIGINAL ARTICLE

ABSTRACT

Purpose: Sleep problems commonly seen in children with cerebral palsy (CP) adversely affect daily
living activities and treatment participation. The study aimed to investigate the relationship between
sleep problems and gross motor function levels in children with spastic CP and to determine parents'
quality of life (QOL).

Methods: Sixty children with spastic CP and 60 typically developing children between the ages of
4 and 12 years and their parents were enrolled in the study. After obtaining demographic data,
Gross Motor Function Classification System (GMFCS) was used to determine motor function levels.
International Classification of Diseases-10 was used for cognitive function. Children's Sleeping
Habits Questionnaire measured children's sleeping habits. The Nottingham Health Profile was used
to evaluate parents' QOL.

Results: Fifty-two (86.7%) children with CP had sleep disorders. Sleep disturbance values were
significantly higher in the CP group than the controls (52.7£7.6 vs 41.5+8.01, respectively), p=0.001.
There was no significant difference between GMFCS levels and sleep disorders in children with CP
(p>0.05) except morning fatigue (p=0.028). There was no difference between cognition, medication
use, and sleep problems (p>0.05). Parents' QOL was found to be worse in the CP group (p=0.001).

Conclusion: Rate of sleep disorders in children with CP was higher than controls. Their mothers' QOL
values were found to be worse. Conditions that may be associated with sleep disorders in children
with CP and their parents’ conditions need to be better identified and screened.

Key Words: Cerebral Palsy; Gross Motor Function; Parents, Quality of Life; Sleep Disorders.

SEREBRAL PALSILi COCUKLARIN UYKU
PROBLEMLERi VE KABA MOTOR FONKSIYON
iLiSKiSi VE EBEVEYNLERININ YASAM KALITESININ
iINCELENMESI

ARASTIRMA MAKALESI

0z

Amag: Serebral palsili (SP) cocuklarda yaygin olan uyku problemleri, giinlik yasam aktivitelerini
ve tedaviye katilimi olumsuz etkilemektedir. Calismanin amaci, spastik SP'li ¢ocuklarda uyku
problemleriyle kaba motor fonksiyon seviyeleri arasindaki iliskiyi ve ebeveynlerin yasam kalitelerini
arastirmak olarak belirlendi.

Yontem: Calismaya, 4-12 yas arali§inda 60 spastik SP'li ve 60 tipik gelisen cocuk, ebeveynleri ile
birlikte dahil edildi. Demografik verilerin alinmasinin ardindan motor fonksiyon seviyelerini belirlemek
icin Kaba Motor Fonksiyon Siniflama Sistemi (KMFSS) kullanildi. Cocuklarin uyku aliskanliklari Cocuk
Uyku Aliskanliklart Anketi ile 6lciildii. Kognitif fonksiyonlar icin Uluslararasi Hastaliklar Siniflamasi-10
kullanildi. Ebeveynlerin yasam kalitesi algilari Nottingham Saglik Profili ile degerlendirildi.

Sonuclar: Elli iki (% 86,7) SP'li cocukta uyku bozukluklar tespit edildi. SP'li grubun uyku bozuklugu
degerleri kontrol grubuna goére anlaml sekilde yiiksek bulundu (52,7+7,6 ve 41,5+8,01), p=0,001.
SP'li cocuklarin KMFSS seviyeleri ve uyku bozukluklari arasinda sabah yorgunlugu disinda (p=0.028)
anlamli farklilik yoktu (p>0.05). Kognitif durum, ilag kullanimi ve uyku bozukluklari arasinda fark yoktu
(p>0.05). SP grubundaki ebeveynlerin yasam kalitesi algilarinin daha kétii oldugu bulundu (p=0,001).

Tartigma: Calismamiz SP'li cocuklarin uyku bozuklugu oraninin kontrol grubundan daha yiiksek
oldugunu gosterdi. Bu cocuklarin ebeveynlerinin yasam kalitesi degerlerinin daha kotii oldugu bulundu.
SP'li cocuklarda uyku bozukluklari ile iliskili olabilecek durumlarin ve ebeveynlerin durumlarinin daha
iyi tanimlanmasina ve taranmasina ihtiyac vardir.

Anahtar Kelimeler: Serebral Palsi; Kaba Motor Fonksiyon; Ebeveyn; Yasam Kalitesi; Uyku Bozukluklari.
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INTRODUCTION

Children with cerebral palsy (CP) have a higher
prevalence of sleep disorders when compared to
children without chronic health conditions (1).
It is estimated that 13-85% of such children are
afflicted with clinically significant sleep disorders
(2). Sleep may be affected by many factors that
are common in CP. Muscle spasms, other forms
of musculoskeletal pain and the decreased ability
to change body position during the night may all
contribute to sleep difficulties and are related to
the primary motor impairment (1).

Earlier studies have shown that over 35% of cases
applying to a neuropsychiatric center for their
sleep problems are children with developmental
disorders, epilepsy, brain damage, or similar
neurologic impairments. Among children with
mental developmental failure and brain damage,
certain deviances in the normal sleep cycle are
measured to detect sleep problems due to the
irregular secretion of hormones arising from the
altered perception of light (3).

In children with CP, there is a higher prevalence of
initiation and maintenance of sleep, sleep-wake
transition disorders, and excessive sleepiness
during the day and arousal (1). Children with CP
are likely to have apnea or hypopnea during each
hour of sleep due to the aspiration triggered by the
limited change in body position, hypersalivation,
macroglossia, and gastroesophageal reflux (2,3).
Such sleep disorders adversely affect daily activities
and school performance of children with CP in the
development age. Due to the changes in the muscle
tone of children with CP, several problems occur in
respiratory muscles resulting in abnormal upper
airway control, which then induce sleep disorders
(4,5). Failure in having a good night sleep adversely
impacts the life quality of the child and significant
behavioral problems may impede the rehabilitation
process as well (5,6).

Gross motor function level in children with CP is
an important determinant of quality of life (QOL)
(7). The effects of gross motor function limitation,
activity limitations (8), mobility, and functional
independence (9) are also seen in children with CP.
On the other hand, typically developing children
and adolescents have also been reported to have
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sleep problems. According to the literature, these
problems are sleepwalking, nightmares, talking
during sleep, snoring, obstructive sleep apnea
(OSA), unconscious waking, wetting, delayed sleep
phase disorder (10), difficulty in falling asleep,
difficulty in waking up in the morning, and frequent
and unreasonable waking at night (11).

Based on the literature, the presence of sleep
disorders even in children with typical development
raised the question of which extent sleep disorders
would occur in children with physical disabilities.
The second question of the study was about
children’s parents. The altered pattern of sleep in
individuals with CP directly affects parents’ physical
and emotional well-being (12). The disruption of
standard sleep patterns may have an enormous
impact upon the interactive and cognitive skills
of the children with CP, adversely affect their QOL
and interfere with the standard sleeping patterns
of siblings and parents (13). Since mothers are
the primary caregivers of the child, we aimed to
investigate whether their perception of the QOL
was affected by their kids’ sleep problems.

METHODS

This cross-sectional study was conducted between
January 2013 and August 2014. Upon receiving the
approval from the Ethics Committee of Bolu Abant
izzet Baysal University (Approval Date: 20.12.2012
and Approval Number: 2012/244), patients’ files of
150 children with CP aged 4-12 years under the
rehabilitation service in a special education and
rehabilitation center in the city of Diizce, Turkey,
were accessed. Among these children, parents of
70 spastic children with CP matched our criteria
were interviewed. The children with spastic CP
were included in the study because of the higher
number of children in this type generally in the
specialized education centers. Inclusion criteria
were being an age range between 4 and 12
years, diagnosed with spastic CP by a pediatric
neurologist based on international CP criteria (14),
and undergoing rehabilitation in a special education
and rehabilitation center. Children whose mothers
could not be reached (n=6) and who did not belong
to the identified age range (n=4) were excluded
from the study.
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The CP group consisted of parents and their
children with spastic CP (n=60) who provided a
signed informed consent form to participate in
the study. Sixty age-matched children with typical
development, and their parents were served as
the control group. Children in the control group
consisted of close relatives of those in the CP group.
The children in the control group were not siblings
of the CP group, so the mothers were not the same.
Inclusion criteria for controls were aged between
4 and 12 years, having no orthopedic, chronic,
respiratory, psychiatric or neurologic disease, and
being volunteered for the participation in the study.
Written informed consents were collected from all
parent participants and children who could sign.
The mothers who were the primary caregivers
fulfilled all items in the questionnaires.

Within the scope of this study, the demographic
features of children were collected. The presence
of the use of medications was recorded. Gross
motor function levels were examined within the
context of the Gross Motor Function Classification
System (GMFCS). The GMFCS is a classification
system developed for children with CP by Palisino
et al. The level | means the least effect on motor
function for a child with CP, while level V refers to
severe involvement. Level | is the most independent
level in motor function, while level V is the least
independent (15). Turkish validity was performed
by El et al. (16).

Cognitive function of children was measured using
a form completed by the parents. The original
form was accessed from SPARCLE (The Study
of Participation of Children with Cerebral Palsy
Living in Europe) Project. Cognitive function of
children was measured using ICD-10 (International
Classification of Diseases-10). According to this
evaluation, learning disability is defined as mild
in children with a cognitive function 50 to 70 and
severe if it is less than 50 (17).

In this study, children’s sleep habits were evaluated
viathe Children’s Sleep Habits Questionnaire (CSHQ)
completed by their parents. The CSHQ, created by
Owens et al,, is a screening instrument for children
based on clinical symptom presentations of
common sleep disorders, and is a 45-item parental
questionnaire (18). This questionnaire basically
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queries four sleep parameters, but there are several
subscales of these parameters. The main domains
are bedtime, sleep behavior, waking during the
night, and morning wake-up. Sub-parameters of
sleep disorders consist of items such as difficulty in
falling into sleep, snoring, nightly wake-ups, OSA,
asking for the parent when waking up at night,
morning fatigue, and resistance to sleep and feeling
discomfort during sleep. Test-retest reliability of
the test was acceptable (range 0.62-0.79). The
result of the test is given as a total score. A cut-off
total CSHQ score of 41 identifies children with a
clinical sleep problem with a sensitivity of 0.80 and
specificity of 0.72. It is a three-point scale which
is expected to be marked the most appropriate
one as “usually, sometimes and rarely” (18). In our
study, the mean sleep scores of the children were
given for both groups. In addition, children who
scored 41 and above from the questionnaire were
presented as a percentage of all participants in
both groups. Fis et al. performed Turkish validity
study of the questionnaire. It is a valid and reliable
tool for screening and evaluating sleep problems
and habits in Turkish children (19).

The QOL of parents was analyzed using the
Nottingham Health Profile (NHP). The NHP is a
38-item yes/no questionnaire consisting of six
subscales: physical mobility, social isolation, sleep,
pain, emotional reactions, and energy (20). This
survey was preferred because it reliably examines
the general anxiety, stress expression, and life
status in the general adult population. In this
questionnaire, the higher score identifies the worse
QOL (27).

All of the evaluation parameters were applied to
the children in the control group, excluding GMFCS
and cognition. Control group’s parents’ data were
obtained with NHP as well. All permissions were
obtained for the evaluation tools, and Turkish
versions of the tools were used in the study.

Statistical Analyses

According to the reference study (22), the CSHQ
results had a large effect size (d=0.757). Assuming
we could achieve a lower effect size level (d=0.500),
a power analysis was performed before the study.
Accordingly, inclusion of at least 102 participants
(51 CP children and 51 controls) would result in 80%



Table 1: Characteristics of the Participants.
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CP Group Control Group
Variables (n=60) (n=60) p
Mean+SD Mean+SD
Age (years) 8.30+3.15 7.95+2.76 0.953
Height (cm) 119.43+ 24.25 131.13+£16.84 0.004*
Weight (kg) 24.56+1.28 30.13+1.10 0.001*
Gender (Male/Female) 29/31 29/31 1.000

*p<0.05.

power with 95% confidence interval. All statistical
analyses were performed using SPSS 24.0 (IBM
SPSS Statistics 24 software, IBM Corp, Armonk,
NY, USA). While the measured scores of cases
were expressed is mean and standard deviations,
age groups and extremity distributions were
expressed as frequencies and percentages (%).
The difference of groups was assessed using Chi-
square test (the difference between sleep problems
and GMFCS levels was analyzed using Chi-square
test). Mann-Whitney U test was used to determine
the difference in parents’ QOL. In addition, the
relationships between continuous variables were
analyzed using Spearman’s correlation analysis.
Statistical significance level was accepted as
p<0.05.

RESULTS

The study was conducted a total of 60 spastic
CP cases within a mean age of 8.30+3.15 years.
Twenty-nine (48.3%) of them were females,
while 31 (51.7%) were males. Sixty sex-matched
children with typical development with a mean
age of 7.95+2.76 years were included in the
study as controls. The demographic and clinical

characteristics of the subjects are presented in
Table 1. There was no significant difference in age
and gender between the CP and control groups
(p>0.05).

The majority of cases exhibited clinically severe
degrees of motor function. Based on extremity
distributions 13 children (21.7%) were hemiparetic
(n=9 for GMFCS level |, n=1 for GMFCS level II, n=1
for GMFCS level 1ll, and n=2 for GMFCS level V),
19 children (31.7%) were diplegic (n=2 for GMFCS
level I, n=6 for GMFCS level I, n=7 for GMFCS level
[, n=3 GMFCS for level IV, and n=1 GMFCS for level
V), and 28 children (46.6%) were quadriplegic (n=1
for GMFCS level Ill, n=5 for GMFCS level IV, and
n=22 for GMFCS level V). There were 11 children
(18.3%) at GMFCS level |, seven children (11.7%) at
GMFCS level Il, nine children (15%) at GMFCS level
1, eight children (13.3%) at GMFCS level IV, and 25
children (41.7%) at GMFCS level V.

In this study, CSHQ total score of the CP group
was found as 52.7+7.6. Abnormal CSHQ total sleep
score was obtained in 86.7% (n=52) of the children
in the CP group.

Among those 52 children with sleep problems, the

Table 2: Sleep Scores and the Distribution of Sleep Problems Based on Gross Motor Function Classification System Levels.

X CP Group Control Group
Variables p
Mean+SD | Median | min-max | Mean:SD | Median | min-max
CSHQ Total Score 52.70+7.60 53 34-68 41.50+8.01 39.5 33-58 <0.001*
GMFCS

GMFCS GMFCS GMFCS GMFCS GMFCS | .0.001*
Level | Level 11 Level Il Level IV Level V

With Sleep Problems (n, %) 10 (90.9) 6 (85.7) 8 (88.9) 8 (100) 20(80) | 0.497

Having Morning Fatigue (n, %) 4 (36.4) 6 (85.7) 4 (44.4) 5(62.5) 6 (24) | 0.028*

*p<0.05, GMFCS: Gross Motor Function Classification System, CSHQ: Children’s Sleep Habits Questionnaire.
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Table 3: Comparison of Parents’ Quality of life in Both Groups.

CP Group Control Group

Variables Median n:Ln;g:)a;x Median "2:1:-2:)3)‘)( P

NHP Total Score 119.54 0-499.72 52.37 0-462.90 <0.001*
Pain 8.96 0-100 7.39 0-100 0.155
Emotional Reactions 22.48 0-100 0.00 0-100 <0.001*
Social Isolation 22.01 0-100 0.00 0-55.46 <0.001*
Physical Mobility 0.00 0-41.86 11.37 0-43.90 0.001*
Energy Level 36.80 0-100 0.00 0-100 0.028*
Sleep 12.57 0-77.63 6.28 0-77.63 0.417

*p<0.05. CP: Cerebral Palsy, NHP: Nottingham Health Profile.

most common sleep disorder was asking for the
parent at night with a rate of 73.3% and waking up
at night with a rate of 60%, falling asleep disorder
with a rate of 50%, restlessness in sleep with a
rate of 56.7%, and morning fatigue with a rate
of 41.7%. Control group’s total CSHQ score was
41.5+8.01. We found that 21 of 60 children with
typical development (35%) had sleep problems.
The rates of sleep disorders in typically developing
children were as follows: waking up at night was
21.7%, asking for parent was 20%, and resistance
to sleep was 20%.

In the comparison of sleep problems, the CP group
showed worse total scores than the controls
(p<0.001) (Table 2). Upon analyzing the sub-
parameters, there was a significant difference in
morning fatigue parameter and motor function
level of the CP group (p=0.028) (Table 2). The
majority of children at GMFCS level Il and V were
experiencing morning fatigue.

No significant difference was found between the
GMFCS level of children and sleep disorders score
(p>0.05) (Table 2). This result was approved with
Spearman’s correlation analysis as well (r=-0.092,
p=0.487).

In the CP group, 18 children had a normal cognitive
function (Intelligence Quotient, 1Q>70). Fifteen
of them experienced sleep problems (28.8%).
Fourteen children had mild cognitive impairment
(50<1Q<70) and 11 of them (21.2%) had sleep
problems. In addition, 28 children had severe
cognitive impairment (1Q<50), and 26 of them
(50%) had sleep problems. Twenty-two children
with CP were taking medications. The 31.6% of
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children with sleep problems (n=19) were the ones
who were taking medications. We did not find any
significant differences in medication use, cognitive
function, and sleep problems (p>0.05).

According to the NHP data, the median score
of parents’ perceived QOL in the CP group was
119.54. The most affected sub-parameters were
emotional reactions, social isolation, physical
mobility, and energy. Parents in the control group
showed better scores in NHP than the parents in
the CP group (p=0.001) (Table 3). There was no
statistically significant difference between NHP
scores of mothers of CP group with or without
sleep problems (CP with sleep problems median
score was 114.82, and CP without sleep problems
median score was 207.15, p=0.355).

DISCUSSION

This is the first study investigating the level of the
GMFCS, sleep problems, and QOL of their parents in
Turkish children with CP. In this study, the majority
of children in CP group were in GMFCS level V.
Sleep problems were found 86.6% of children
with spastic CP. Although there was no difference
between the GMFCS scores of the children, sleep
problems total scores, and morning fatigue were
the primary affected sleep disorder because the
majority of children at GMFCS level Il and level
V were experiencing morning fatigue. There was
no difference between cognition, medication
use, and sleep problems. Comparing the control
group, children with CP showed much more sleep
problems based on the CSHQ scores. Parents who
had children with CP had worse scores in NHP.

Inthe study conducted by Romeo et al. (23) abnormal



sleeping scores was found 13% of children with
CP, and there was at least one abnormal score
in sleep questionnaire in %35. Another study of
Romeo et al. (24) found that more than 40% of
children with CP presented with at least one sleep
disorder, and there was a relationship between
sleep disturbance and GMFCS level V. McCabe et
al. (25) argued that several sleep problems exist in
each GMFCS level. The children and adolescents
with CP were reported to be affected by sleep
disorders at any age and every GMFCS level
(25). Hemmingsson et al. (6) claimed that sleep
problems are even more severe among children in
GMFCS level IV and V. Adiga et al. (26) reported
that there was no significant correlation between
GMFCS levels and sleep disorders. In this study, we
found sleep disorders in each GMFCS levels. There
is a discrepancy in the literature, regarding GMFCS
levels and sleep problems. Some sources argue that
those two parameters are related, and some state
the opposite. According to the literature, it is not
possible to say that sleep disorders are correlated
with increased GMFCS levels.

In our study, the only significant difference between
GMFCS levels and sleep problems was found in
morning fatigue. However, we thought that this
was due to the accumulation of the amount of
children in level Il and V having morning fatigue.

In their study Elsayed et al. included 100 children
with CP, aged between 2 and 12 years, and found
a high incidence of sleep problems in both pre-
school and school-age groups. Pre-school children
have more prevalence for early insomnia (46.2%),
while school group suffers more sleep-disordered
breathing (50%), more nightmares (50%), more
sleep talking (12.5%), and more excessive daytime
sleepiness (62.5%) (27). Another study reported
that 43.8% of children with CP, between 6 and 12
years, had sleep problems (1). The most common
sleep disorder in both preschool- and school-age
children with CP was problem in the initiation and
maintenance of sleep (1). The 44% of children with
CP had clinically significant symptoms in one or
more sleep disorder, notably, 59.5% were school-
aged children (28). These results and our findings
show similarities based on sleep disorders seen in
children with CP, However, in this study, we could
not make a grouping as preschool children because
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the minimum age was four years old. This could be
one of this study’s limitations.

In another study, researchers reported that snoring
(9.6%), insomnia (12.8%), and sleep-related
breathing disorders (18.1%) were the most common
problems in children with CP (4). In this study, sleep
disorders of children varied such as snoring (33%),
difficulty in falling into sleep at night (50%), nightly
wakeups (60%), asking for parent while falling into
sleep (73.3%), OSA (21.6%), resistance to sleep
(41.6%), restlessness in sleep (56.6%), and morning
fatigue (41.6%). In this study, the prevalence of
sleep problems was 86.6% among 60 children with
spastic CP and 35% among 60 typically developing
children. Having a physical disorder may affect
child’s sleep pattern. The relatively higher rates
compared to the literature could be attributed to
cultural differences between Turkey and the other
countries. Sleep advice given to children by their
families in Turkey, sleep habits, and various factors
affecting sleep should be examined in future
studies.

Besides questioning the sleep, we investigated the
cognitive function and medication use in children
with CP. We could not find any difference between
cognition, medication use, and sleep problems.
However, we did not ask the parents the kind of
medication taking by their children, any possible
side effects, dose, and the time of the day of
the medication. Since medication could affect
child’s sleep pattern, the medication use should
be investigated in further study in detail. This was
another limitation of this study.

Wayte et al. (22) stated that children’s sleep
disorders were significantly correlated with their
mothers’ sleep disorders. Mothers of children with
CP have a high rate of sleep problems, and their
QOL is highly associated with maternal depression.
In this study, we investigated parents’ perceived
QOL using the NHP. Since taking care of a disabled
child all day long is comparable to a full-time job,
it must be tiring both physically and mentally. We
used this tool since it is easy to apply and easily
understood by the participants. Based on the data,
the most affected sub-parameters of perceived
QOL were found as emotional reactions, social
isolation, physical mobility, and energy. Parents in
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the control group showed better NHP scores. The
fact that families with disabled children having
sleep problems negatively affected their perception
of QOL. Further study may assess QOL using more
specific questionnaires.

In conclusion, we pointed out that sleep disturbances
are critical problems in children with CP, and
should be investigated with more comprehensive
evaluation tools. Parents and especially mothers,
as they are the primary caregivers, undertake a
demanding full-time task, no matter how willing
they are. Further study is need to investigate the
factors related to sleep problems.
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ACUTE EFFECTS OF KINESIOTAPING ON BALANCE IN
SALSA DANCERS

ORIGINAL ARTICLE

ABSTRACT

Purpose: Non-professional salsa dance is a social, physical activity highly in demand. Since it is a
vigorous physical activity, dancers are prone to have an injury during a dance performance, mainly
in the ankle joint. In this study, the acute effects of kinesiotaping (KT) on balance in salsa dancers
were investigated.

Methods: This study was a single-blind randomized placebo-controlled trial, in which a total of 20
amateur salsa dancers (mean age=26.35+4.74 years), voluntarily participated. Participants were
divided into two groups randomly by using a sealed envelope randomization method: KT Group
(n=10) and Placebo-KT Group (n=10). A muscle correction technique that covers the ankle and
peroneal muscle group were applied to KT Group one day after pre-tests. An 'l" shaped placebo KT
application was performed for the Placebo-KT Group. Flamingo balance test (FBT) and the Star
Excursion Balance Test (SEBT) were used to assess balance performance. All tests were repeated
immediately after the application.

Results: In the intragroup analysis of the KT Group, SEBT scores showed a statistically significant
increase (p<0.05) while there was no increase in FBT scores (p>0.05). We found no statistically
significant difference in the intragroup analysis of Placebo-KT Group and the intergroup analysis
of KT Group and Placebo-KT Group for both SEBT and FBT scores (p>0.05).

Conclusion: While KT application has been found to be effective in improving dynamic balance, it
was not effective in improving static balance performance.

Key Words: Balance; Dancing; Kinesiotaping.

SALSA DANSCILARINDA KINEZYOBANT
UYGULAMASININ DENGEYE OLAN AKUT ETKISi

ARASTIRMA MAKALESI

0oz

Amag: Salsa Dansi, talep géren sosyal bir fiziksel aktivitedir. Orta siddetli bir fiziksel aktivite
ornegi olan bu dansta danscilar, 6zellikle ayak bilegi ekleminde olmak iizere, performans sirasinda
yaralanmaya egilimlidir. Bu calismanin amaci, kinezyolojik bantlama (KT) uygulamasinin salsa
danscilarinda denge tizerine akut etkisini arastirmakti.

Yontem: Bu tek kor, randomize, plasebo kontrollii calismaya, toplam 20 amatér salsa danscisi
(ortalama yas=26,35+4,74 yil) goéndillii olarak katildi. Katimcilar rastgele yontemle iki gruba ayrildi:
KT Grubu (n=10) ve Plasebo-KT Grubu (n=10). On testlerden bir giin sonra KT Grubu'na ayak bilegi
ve peroneal kas grubunu kapsayan bir kas diizeltme teknigi uygulanirken, Plasebo-KT Grubu'na “I”
seklinde bir sekillendirme plasebo uygulamasi yapildi. Denge performansi Flamingo Denge Testi
(FBT) ve Yildiz Ekskiirsiyon Denge Testi (SEBT) ile degerlendirildi. Tim testler uygulamadan hemen
sonra tekrar edildi.

Sonuclar: Grup ici analizlerde, KT Grubu'ndaki SEBT sonuclarinda, istatistiksel olarak anlamli bir
iyilesme saptanirken (p<0,05), FBT sonuclarinda anlamli bir iyilesme olmadigi belirlendi (p>0,05).
Plasebo-KT Grubu’nun, grup ici ve KT Grubu ile Plasebo-KT Grubu arasi analizinde SEBT ve FBT
skorlari icin istatistiksel olarak anlamli bir fark bulunmadi (p>0,05).

Tartisma: KT uygulamasinin dinamik dengeyi iyilestirmede etkili oldugu bulunurken, statik denge
performansini iyilestirmeye etkisi olmadigi saptanmustir.

Anahtar Kelimeler: Denge; Dans; Kinezyobant.
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INTRODUCTION

Dance is a unique combination of artistic skill and
athletics (1). During their performances, dancers
use their bodies as instruments to implement the
dance in an artistic form. The quality of dance
depends on the dancer’s physical characteristics
and skills. Therefore, a dancer needs good balance
skills and coordination, improved spatial awareness,
and a powerful rhythm sense for performing well
(2,3).

As a harmonious and unifying couple dance form,
salsa dance is performed by a leading dancer and a
follower dancer who improvise various movement
combinations. Ended steps in repetitive rhythm
cause constant displacement of body weight
during salsa dance. Those displacements of body
weight could happen in forward, back, forward
cross, and backcross directions. It is thought that
the demands for static balance increases while
maintaining the distance between partners during
repetitive stepping and shifting the body weight
through different directions. Additionally, dancers
may need dynamic balance control while controlling
their posture during the turning and shifting moves.

Good postural control is one of the basic needs of
dancers for a controlled and elegant performance
(4). Therefore, improving the proprioceptive
system, which is essential for maintaining postural
control, may be the key factor for improving a
dancer’s performance. Few studies investigate the
balance performance of dancers. Some studies
concluded that enhanced balance improves dance
performance (5) and reduces the risk of injury (6).
However, most of those studies are studied in ballet
or modern dance populations (5,7). There is limited
literature about social dancing like salsa dance.

Kinesiotaping (KT) is an alternative taping
technique that can be used after orthopedic,
neurological, and pediatric disorders and
surgery for supporting the other physiotherapy
applications. Supporting the muscle tissue around
joints by using KT, could increase the strength
of the muscle and stabilization of the joint and
achieve the joint movements more easily (8). While
some studies support that tissue tension can be
decreased, and proprioception can be increased
due to the inhibition of tissues by reducing the
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pressure on muscle, tendons, ligament, and nerve
tissues, others support that there is no effect of KT
both on eccentric and concentric muscle strength
and joint proprioception (9-12). Furthermore, some
studies suggest that KT applications may reduce
dance-related injuries associated with overuse in
dance populations (13). However, there is a limited
number of studies that investigated the effect
of KT application dance population, especially in
social dance.

The ankle is an important joint in dancing due to
the demand for high precision ankle movements
under exceptional, repetitive loads in extreme
positions (14). Therefore, it might be reasonable
to apply KT to the ankle joint. Consequently, this
study aimed to investigate the acute effects of the
KT application to the ankle joint of amateur salsa
dancers on balance performance.

METHODS
Study Design

The study was designed as a pretest-posttest,
single-blind randomized placebo-controlled trial
with two groups; KT Group (n=10, 6 females and
4 males), Placebo-KT Group (n=10, 5 females and
5 males).

Participants

A total of 20 amateur salsa dancers (11 females
and 9 males, mean age=26,35+4.74 years) who
has been performing salsa dance in Gaziantep
Latin Park Dance Academy for at least six months,
voluntarily participated in the study. Participants
were divided into two groups by using a sealed
envelope randomization method. The study was
performed between January 2015 and May 2015.
The study was approved by the Gaziantep University
Ethics Committee of Clinical Research (Approval
Date: 10.11.2014 and Approval Number: 2014/350)
and was conducted following the Declaration of
Helsinki on the use of human participants. Before
the study, all dancers were informed about the
purpose and risks of the study, and we took their
written informed consent.

Each participant filled out a survey on
demographical status, medical history, and dance
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activity patterns before the study. Participants were
included in the study according to their answers
about injury condition on the survey. Dancers
who have any health problems (musculoskeletal
soft tissue injuries such as lower and upper limb
pain, swelling, limitation of movement, systemic
problems, neurological disorders or upper and
lower respiratory tract infection) within at least
one month, and have salsa dance experience less
than six months were excluded from the study.

Procedures

All participants visited the dance studio three times
per a week when the measurements were taken.
The purpose of the first visit was familiarization
of the balance tests, the second visit was for the
pre-test measurements and taping application, and
the third visit was for the post-test measurements.
Anthropometrics measurements and balance tests
were taken at the same time of day (6:00-9:00 pm)
and under the same conditions. For minimizing the
fatigue effect, the measurements were taken 48
hours after the last dance performance. Participants
were asked to avoid drinking or eating before three
hours before measurements.

Anthropometric Assessment

Anthropometric measurements were performed
to determine the physical characteristics of the
participants. For this purpose, leg length, height,
and body weight were measured, and body mass
index (BMI) of participants was determined
according to the Anthropometric Standardization
Manual (15). The BMI was calculated by using the
formula: BMI=kg/m?.

Balance Tests

Flamingo Balance Test (FBT) was used to determine
the static balance (Figure 1). Participants stood
on a 50 cm long, 5 cm height and 3 cm wide
wooden beam with their dominant leg and asked
to maintain balance for 1 minute while holding the
free leg close to buttocks. The investigator paused
the stopwatch each time participants lost balance
and started it again after the participants regained
balance on the beam. When the test time was over,
the total number of falls or loss of balance in 1
minute was recorded as the dancer’s FBT score
(16). Star Excursion Balance Test (SEBT) was
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used to determine the dynamic balance (Figure 2).
Participants stood in the middle of a grid laid on the
floor, with eight lines extending at 45° angles from
the center of the grid. Each direction was labeled
according to the direction of excursion in relation
to the standing leg. Participants were asked to
maintain a single-leg stance on the dominant leg
while reaching with the free leg to touch as far
as possible along the chosen line. The foot was
only allowed to touch lightly. Then, the participant
returned to the bilateral stance. The touching point
was marked by the investigator and measured
manually using a measuring tape. Participants
performed three trials in each direction. Ten
seconds of rest was provided between individual
reach trials. The greatest reach distance of three
trials for each reach direction was used for the
analysis (17). Previously measured leg length was
used to normalize excursion distances by dividing

Figure 1: Flamingo Balance Test.



Ayberk B. Uysal HH.

Table 1: Participants’ Physical Characteristics and Training Levels in Kinesiotaping and Placebo Kinesiotaping Groups.

KT Group Placebo-KT Group
Variables (n=10) (n=10) p°
Mean:SD Mean:SD
Age (years) 25.30+4.54 27.40+4.92 0.467
Height (cm) 172.50+7.77 170.50+9.67 0.496
Weight (kg) 63.74+11.97 68.00+12.90 0.540
BMI (kg/m?) 21.29+2.42 23.19+2.49 0.150
Dominant Leg Length (cm) 90.90+6.57 88.60+6.14 0.494
Training Time (months) 29.40+25.05 11.50+13.36 0.047*
Training Frequency (days) 3.40+1.34 2.60+1.17 0.184
Training Duration (min) 462.00+302.05 231.00+135.68 0.074

*p<0.05. *Mann Whitney U test. KT: Kinesiotaping, BMI: Body Mass Index.

the distance reached by leg length then multiplying
by 100.

Before the balance tests, dancers did a 5-minute
standardized general warm-up protocol. After the
warm-up period, the participants were asked to
try the test positions only once to avoid fatigue,
and then tests were applied randomly for each
participant to eliminate the learning bias. The
participants were asked to perform all balance
tests by using their dominant legs. The dominant
leg was considered the leg that a person would use
to kick a ball the farthest (18). All participants were
tested barefoot. Five minutes of rest was allowed
between FBT and SEBT.

Kinesiotaping Application

A muscle correction technique that covers the
distal areas of peroneal muscle groups and lateral
and medial malleolus of the ankle was applied to
KT Group one day after the pre-tests. Five minutes
after the taping application, balance tests were
applied. Participants were informed about cleaning
the skin area to which kinesiotaping was applied
and not using any intermediate material like cream,
one day before taping application. The tests were
repeated under the same temperature and room
conditions.

Two tapes cut 50 cm long were used for the
application. One of the bands was started to tape
from the lateral region of the leg and proceeded
to distal of peroneal muscles and lateral malleoli
with no tension. Then, the taping process has been
continued from the lateral side to the medial side
of the foot sole with 50% tension. After the medial
side of the foot has been covered, the tension was

cut. Application continued with original stretching
of tape through the diagonal line, and was ended
in front of the foot. The same application was
repeated from the medial side to the lateral side
of the foot sole. Consequently, a muscle correction
technique was created by covering the ankle and
exposing the heel (19) (Figure 3).

A placebo kinesiotaping application was performed

Figure 2: Star Excursion Balance Test.
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for the Placebo-KT Group in the study. To provide a
placebo effect, a 15 cm length “I” shaped tape was
used and applied on to the skin from tuberosity of
the to along the without any tension (20) (Figure 4).

Statistical Analysis

We calculate the power of the study by using
post-hoc power analysis via the G*Power package
software program (G*Power, Version 3.0.10,
Franz Faul, Universitdt Kiel, Germany). According
to the FBT results of 20 participants, the power
of the study was found 63% for alpha=0.05 and
effect size=0.47. Data analyses were conducted
using IBM SPSS version 21.0 for Windows (IBM
Corporation, Armonk, New York, USA). The
variables were investigated using analytical
methods to determine whether or not they were
normally distributed. Intragroup and intergroup
comparisons were analyzed by Man Whitney U
test and Wilcoxon signed-rank test, respectively.
Statistical significance was set at p<0.05.

RESULTS

The mean age of the dancers (n=20) was
26.35+4.73 (min-max=19-38) years. The mean
height and weight were 171.50+8.60 (min-
max=158-186) cm and 65.87+12.31 (min-
max=47-91) kg, respectively. The dancer’s BMI
was 22.24+2.58 (min-max=17.40-26.90) kg/m-.
Only the dominant sides of the participants in the
study were taken into consideration. In the study,

while four participants were left side dominated,
16 participants were right side dominated. The
mean dominant leg length was 89.75+6.30 (min-
max= 80-104) cm. The mean training span was
20.45+21.59 (min-max= 6-72) months. The mean
frequency of salsa practice sessions was 3.00+1.30
(min-max=1-5) days, and the mean duration was
346.50+256.87 (min-max=60-960) minutes. We
found no differences between the groups regarding
the participant’s physical characteristics, and
training frequency and duration (p>0.05, Table 1).
Training time was significantly higher in the KT
Group than the Placebo KT Group (p<0.05, Table 1).

There was a significant difference between pre-
and post-test SEBT in anterior, posteromedial,
posterolateral, lateral, and anterolateral directions
in the KT Group (p<0.05, Table 2). Pre-test and post-
test SEBT outcomes showed no difference for the
Placebo KT-Group (p>0.05, Table 2). No differences
were found for intergroup comparisons regarding
SEBT (p>0.05, Table 2). We found no significant
differences in both intergroup and intragroup
comparisons regarding FBT (p>0.05, Table 2).

DISCUSSION

This study is the first study to explore the effects
of ankle KT on balance performance among non-
professional Salsa dancers. The results of this study
revealed significant improvements in dynamic
balance performance of KT Group compared to the
Placebo-KT Group. On the other hand, there were

Table 2: Comparisons of Pre-test and Post-test Results of Flamingo Balance Test and Star Excursion Balance Test in

Kinesiotaping and Placebo Kinesiotaping Groups.

KT Group Placebo-KT Group
X (n=10) (n=10)
Variables Pre-test Post-test P’ Pre-test Post-test P’ P’
Mean+SD Mean+SD Mean+SD Mean+SD
$Li':‘;:§° Balance | 410,191 8.50+3.03 0.207 9.10+2.28 9.00+2.10 | 0.705 | 0.760
Star Excursion Balance Test-Reaching Directions (cm)
Anterior 74.80+7.07 75.30+7.05 0.012* 76.35+6.24 76.42+6.03 0.593 | 0.821
Anteromedial 76.87+6.58 76.93+6.39 0.398 79.10+6.55 79.16+6.56 0.919 | 0.344
Medial 79.23+9.45 79.38+9.59 0.610 84.14+8.63 83.98+8.41 0.646 | 0.212
Posteromedial 79.50+9.17 81.18+9.76 0.008* 83.35+8.51 83.10+8.43 0.475 | 0.650
Posterior 79.38+9.22 80.67+8.84 0.212 83.06+8.43 82.98+8.68 0.798 | 0.364
Posterolateral 79.23+9.06 80.88+8.90 0.007* 83.00+8.67 82.81+8.84 0.721 | 0.597
Lateral 75.22+6.65 76.08+6.62 0.040* 77.41+6.16 77.50+6.62 0.683 | 0.597
Anterolateral 73.32+7.00 74.43+6.52 0.008* 74.35+6.09 74.43+6.69 0.610 | 0.940

*p<0.05. ‘Wilcoxon signed rank test. "Mann Whitney U test. KT: Kinesiotaping.
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dancer’s health and improving the technique of
the dance. In literature, proprioception (19,24), and
balance exercises (25) are widely studied in dance
medicine but mostly conducted within the modern
dance population.

The current empirical data on performance-related
effects of kinesiotaping in healthy subjects are
contradictory. Some studies have reported that
KT has no effect on jumping and dynamic balance
performance (26,27) and does not increase the
maximal isokinetic strength of the knee (11).
While some other studies have shown that KT
increases static balance, proprioception, and
maximum muscle strength (28-31). Nunes et al.
(26) compared KT to the triceps surae to sham
tape with three comparisons using SEBT in healthy
college athletes. They found that the KT technique
did not produce any significant effect on dynamic
balance performance. Wilson et al. (27) compared
KT to no tape with four comparisons using Dynamic
Stability Index measurements, and they also found
no significant difference in dynamic balance
performance between the groups. However Aytar
et al. (31) found an improvement in static balance
during KT application to the quadriceps muscle in

Figure 3: Kinesiotaping Muscle Correction Technique.

no improvements in static balance performance for
both groups.

As well as artistry, technique, and expression,
the dancer’s ability to remain in equilibrium is
vital to have a successful performance (2,3,21).
In salsa dance, moves are especially challenging
for postural control and muscle strength due to
frequent changes in direction and the dance steps
performed on the forefoot and toes (22). Lower
limb characteristics, specifically stability, the range
of motion, and muscle strength, enable dancers
to perform his/her potential or may restrain their
performance when those characteristics limited
due to an injury (23). Apart from those, joint
proprioception is also crucial for the dancer’s
motion coordination. Chang et al. (24) suggested
there is a significant correlation between the
perception of the dancers and the biomechanical
precision of their movements. Therefore,
determining the different factors that may affect
dance performance is essential for protecting a

Figure 4: Placebo Kinesiotaping.
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women with patellofemoral pain syndrome. The
reason for inconclusive evidence might be due to
methodological differences between the studies,
such as; tape application types, inclusion criteria,
measurement protocols.

The current evidence on KT usage in dancers
is limited (13,19). In our study, KT application to
ankle significantly increases the dynamic balance,
measured using SEBT acutely. On the other hand,
we found no significant difference in static balance,
measured using FBT.

Tekin et al. (19) explored the outcomes of
balance training and KT usage in the modern
dance population. While they found significant
improvements for all dynamic balance tests in both
balance training and KT groups, they did not detect
any significant changes in static balance outcomes
for the KT group. In our study, we also found
significant changes in dynamic balance but no
difference in static balance. We also thought that
one possible explanation for the better results in
dynamic balance rather than static balance might
be psychological benefits of the tape (19). The KT
application might boost the dancer’s confidence,
and they might believe their ankle is more secure
and stable. However, KT has elastic properties, and
so it might improve functional stability through
proprioception and muscle activation instead of
mechanical support (32). Unlike KT’s promising
effect on dynamic balance, we found no difference
in static balance performance. Therefore, the KT
application may facilitate short-term dynamic
balance performance but not static balance
performance in non-professional salsa dancers.
We thought that the increased frequency of
application or more extended wearing periods
might be used to achieve better results in static
balance performance.

There are several limitations to this study. As a
recreational activity, Latin dances are relatively
new in Turkish culture, and for this reason, the
number of participants was relatively low. Number
of males and females were unequal in favor of
female participants.

In conclusion, the results of the present study
revealed that KT application with muscle correction
technique to amateur salsa dancer’s ankle improved
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dynamic balance performance. On the other
hand, we found no improvement in static balance
performance. The KT applications to the ankle,
could prevent injury mechanisms that may occur
during the training of amateur dancers, and help
to improve the dancer’s performance by providing
an acute increase in dynamic balance performance.
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AN EVALUATION OF SWALLOWING FUNCTION IN
HEAD AND NECK CANCER PATIENTS AFTER CANCER
TREATMENT

ORIGINAL ARTICLE

ABSTRACT

Purpose: Evaluation of swallowing and feeding types are essential in patients with head and neck
cancer (HNC). This study aimed to evaluate the swallowing function of patients treated for HNC.

Methods: One hundred fifty-seven patients with HNC who were referred for swallowing disorder
were included. Descriptive information including age, gender, weight, height, diagnosis, and
feeding type was recorded. Videofluoroscopic swallowing study (VFSS) was performed to assess
swallowing function. Penetration and aspiration severity was determined using the Penetration
and Aspiration Scale (PAS).

Results: The mean age was 54.16+12.90 years, of which 66.9% was male. The 23.6% of
patients were treated for oropharyngeal cancer, 17.2% for nasopharyngeal cancer, and 59.2%
for hypopharyngeal cancer. The 26.75% of patients underwent surgery, and 25.5% received
chemoradiotherapy, and 45.9% underwent surgery combined with chemoradiotherapy. The mean
PAS score for liquid was 4.96+2.93, and the mean PAS score for pudding was 3.76+3.05 according
to the VFSS. While only liquid aspiration was 70.1%, aspiration in liquid and pudding was 37.2%. A
significant difference was found between referral and recommended feeding types (p=0.003). No
difference was detected in terms of PAS score for liquids, PAS score for pudding, and recommended
feeding type according to received treatment types (p>0.05).

Conclusion: More than half of the patients had airway aspiration, and their referral feeding type
was not appropriate. Therefore, swallowing function should be evaluated in patients with HNC, and
appropriate feeding type should be determined in an early period.

Key Words: Chemotherapy; Dysphagia; Head and Neck Cancer; Radiotherapy; Surgery.

BAS VE BOYUN KANSERLI HASTALARDA KANSER
TEDAVISIi SONRASI YUTMA FONKSIYONUNUN
DEGERLENDIRILMESI

ARASTIRMA MAKALESI

0z

Amag: Bas ve boyun kanserlerinde yutmanin ve beslenme seklinin belirlenmesi 6nemlidir. Bu
calismanin amaci, bas ve boyun kanseri (BBK) tedavisi almis hastalarin yutma fonksiyonlarinin
degerlendirilmesi idi.

Yontem: Calismaya yutma bozuklugu sikayeti ile bagvuran 157 BBK'li hasta dahil edildi. Hastalarin
yas, cinsiyet, boy, viicut agirligi, tani ve beslenme sekli gibi tanimlayici bilgileri kaydedildi. Yutma
fonksiyonunun degerlendirilmesi icin videofloroskopik yutma calismasi (VFYC) yapildi. Penetrasyon
ve aspirasyon siddetini belirlemede Penetrasyon ve Aspirasyon Skalasi (PAS) kullanildi.

Sonuclar: Yas ortalamasi 54,16+12,90 yil olan hastalarin % 66,9'u erkekti. Hastalarin % 23,6'si
orofarengeal kanser, % 17,2'si nazofarengeal kanser ve % 59,2'si hipofarengeal bdlge kanseri icin
tedavi edilmisti. Hastalarin % 26,7'si cerrahi tedavi, % 25,5'i kemoradyoterapi ve % 45,9'u cerrahi
ve kemoradyoterapi tedavisini birlikte almisti. Hastalarin VFYC'ye gore ortalama PAS sivi skoru
4,96+2,93 ve kivaml skoru 3,76+3,05 idi. Sadece sivi aspirasyonu % 70,1 iken, kivamli gidalarda
aspirasyon % 37,2 idi. Basvuru beslenme sekli ile 6nerilen beslenme sekli arasinda istatistiksel
olarak anlaml fark bulundu (p=0,003). Uygulanan tedavi tipine gore sivi PAS skoru, kivamli PAS
skoru ve onerilen beslenme sekli acisindan anlamli fark bulunamadi (p>0,05).

Tartisma: BBK'li hastalarin yarisindan fazlasinda havayolu aspirasyonu oldugu ve mevcut
beslenme sekillerinin uygun olmadig tespit edildi. Bu nedenle, BBK'll hastalarda yutma fonksiyonu
degerlendirilmeli ve erken donemde dogru beslenme sekli belirlenmelidir.

Anahtar Kelimeler: Kemoterapi; Disfaji; Bas ve Boyun Kanserleri; Radyoterapi; Cerrahi.
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INTRODUCTION

Swallowing disorder is defined as a problem
that occurs during bolus propulsion from mouth
to the stomach. Swallowing disorders may be
seen in 60-75% of patients with head and neck
cancer (HNC) due to the primary effects of the
disease and/or secondary effects of treatments
(1). The main treatment approaches for HNC are
surgery, radiotherapy, chemotherapy and/or their
combinations. Although significant improvements
have been achieved in organ preservation
techniques, secondary effects of treatments
such as mucositis, damages in bones, ligaments
and/or muscles, pain, and fatigue have not been
eliminated (2). Tissue loss is the main reason for
swallowing disorders in patients who received
surgical intervention while chemoradiotherapy
deteriorates swallowing function by affecting
swallowing muscles directly.

Reduced oral motor control, delayed swallowing
reflex, insufficient laryngeal elevation, dysfunction
in the cricopharyngeal sphincter, and airway
aspiration are common problems seen in patients
with HNC (3). Swallowing disorders may result
in intensive usage of medication and repeated
hospitalization due to malnutrition, dehydration,
and recurrent lung infection (4). There are many
compensation techniques to reduce the risk
of aspiration by providing safe and efficient
swallowing. Postural adjustments, swallowing
maneuvers, therapeutic exercises, and adjustments
in bolus volume, viscosity, taste, and temperature
according to the needs of patients are the
methods to provide safe and efficient swallowing
(5). If compensation methods do not prevent
problems like penetration and aspiration, it is
necessary to determine the appropriate feeding
type. Appropriate feeding type provides sufficient
nutritional gains, prevents adverse complications
of swallowing disorders, and increases the quality
of life of both patients and their caregivers (6-10).

Two critical issues should be evaluated to
determine appropriate feeding type, including
swallowing safety and swallowing efficiency.
When there is an increased risk of dysphagia
and a requirement for nutritional intake due to
insufficient food intake, patients could be fed
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by either parenteral and enteral feeding types
(i.e., nasogastric tube, percutaneous endoscopic
gastrostomy) (11). The most common used feeding
types in HNC are nasogastric tube feeding, or
percutaneous endoscopic gastrostomy feeding
(12,13). Nasogastric tube feeding is selected for
patients who require short-term enteral feeding for
2 to 3 weeks. For patients who require long-term
nutritional requirement for more than four weeks,
the percutaneous endoscopic gastrostomy feeding
could be recommended (14). If the problem in
airway protection is seen only in liquid consistency,
thickening the liquid foods could be preserved and
recommended to continue oral feeding (15,16).
Therefore, evaluation swallowing function and
determination the appropriate feeding type in an
early period in patients with HNC are necessary to
prevent complications of swallowing problem such
as malnutrition, dehydration, and recurrent lung
infection. This study aimed to evaluate swallowing
function of patients treated for HNC, and define
their present swallowing profile.

METHODS

This study was carried out at Hacettepe University,
Faculty of Physical Therapy and Rehabilitation.
Hacettepe University Non-Interventional Clinical
Research Ethics Committee has approved the study
protocol Ethical Approval Number: GO16/169-
03). Patients who were diagnosed with HNC and
having complaints about swallowing difficulty and
referred for a swallowing evaluation were included
in the study. Patients who had swallowing problems
due to other medical reasons, had a history of
neurological impairments and restrictions to
perform videofluoroscopic swallowing study (VFSS)
were excluded from the study. A written informed
consent form was obtained from all patients who
participated in the study.

Descriptive information including age, gender,
height, weight, and diagnosis was recorded.
Received cancer treatments and referral feeding
types of the patients, including oral feeding, liquid
modified oral feeding, and non-oral feeding, were
noted.

The VFSS was performed to evaluate the
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Table 1: Descriptive Information of the Patients.

Characteristics Mean+SD min-max
Age (years) 54.16+12.90 18-85
Height (cm) 167.10+£9.29 140-192
Weight (kg) 66.44+15.40 35-108
Diagnosis n %
Oropharyngeal Region 37 236
Nasopharyngeal Region 27 17.2
Hypopharyngeal Region 93 59.2
Treatment Types
Surgical Intervention 45 28.7
Chemoradiotherapy 40 25.5
Surgical Intervention and Chemoradiotherapy 72 45.9

swallowing function of the patients. Patients were
evaluated with VFSS in sitting position by lateral
aspect to monitor the oral cavity, pharynx, larynx,
and just below the upper esophageal sphincter
in front of the X-ray machine (Siemens, Sireskop
CX 2000 model, no:792AXD05213, Germany).
All images were full resolution, continuous, and
recorded at 30 frames per second. The 5 mL
liquid and pudding consistency of food mixed
with barium sulfate was used during swallowing
evaluation (17). Penetration and aspiration severity
in liquid and pudding consistency was determined
using the Penetration Aspiration Scale (PAS) (18).
The PAS is an ordinal scale ranging between 1
and 8, which has adequate intra- and inter-rater
reliability. The PAS score 1 shows normal airway
protection without penetration and aspiration
during swallowing. Scores between 2 and 5 are
considered as penetration, which means that food
enters the larynx but do not pass below the vocal
folds, and scores between 6 and 8 are considered
as aspiration, which means that the food passes
below the vocal folds. When penetration or an
aspiration was detected, impairment of the safety
of swallowing was considered. Inter-rater reliability
of the scale is established, and it is reported to be
a reliable scale and has high clinical applicability
for each age group and in all consistencies (19). We
have determined the recommended feeding types
(oral, liquid modified oral or non-oral feeding) of
the patient according to the results of the VFSS.

Statistical Analysis

Power analysis was performed using G*Power
(G*Power Ver. 3.0.10, Franz Faul, Universitat Kiel,
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Germany) (20). The smallest sample size with 0.5
effect size, 5% type | error, 90% statistical power
conditions was calculated as 150 patients with
HNC. Statistical analysis was performed using
SPSS software, version 15 (IBM SPSS Statistics
version 15.0, IBM Corp. Chicago, IL, USA). The
descriptive data were given as frequencies and
percentage. Quantitative data were calculated
as mean or median, standard deviations, upper
and lower values. The difference in referral and
recommended feeding type were compared using
the Chi-Square test. Differences between the PAS
scores of the patients and differences between
recommended feeding type according to treatment
types were analyzed using Kruskal-Wallis test.
Type-1 error level was set at 0.05 for statistical
significance.

RESULTS

The 157 patients with HNC were included in
the study, of which 66.9% (n=105) were males.
Descriptive information is shown in Table 1.

The mean PAS score for liquid consistency was
496+2.93 (1-8), and the mean PAS score for
pudding consistency was 3.76+3.05 (1-8) (Table 2).
The 70.1% of the patients had aspiration in liquid
consistency, and 37.2% of patients had aspiration
in pudding consistency.

Feeding types of patients are presented in Table
3. During admission, 69.4% of patients had oral
feeding, 1.3% had liquid modified feeding, and
29.3% had non-oral feeding. After VFSS, oral
feeding was recommended to 43.9% of patients,
liquid modified feeding to 7.6% of patients,
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Table 2: The Penetration and Aspiration Scale Scores of the Patients.

Consistency Mean+SD min-max
Liquid 4.96+2.93 1-8
Pudding 3.76+3.05 1-8

and non-oral feeding to 48.4% of patients. A
significant difference was found between referral
and recommended feeding types (p=0.003). No
difference was detected in terms of PAS score for
liquids (p=0.100), PAS score for pudding (p=0.215),
and recommended feeding type (p=0.947)
according to received treatment types.

DISCUSSION

We found that more than half of the HNC patients
had airway aspiration, and referral feeding type is
inadequate. Frequency and severity of aspiration
in liquid consistency were higher than that of
pudding consistency. Referral feeding types
was inappropriate in most of the HNC patients.
Swallowing disorders are seen in various forms due
to the adverse effects of the tumor and received
treatments in patients with HNC (21,22). Airway
aspiration is the unsafe symptom of impaired
swallowing function requiring the changes of
feeding types (21). Therefore, it is essential to
evaluate swallowing function and recommend the
appropriate feeding type in patients with HNC in
an early period. In this study, aspiration in liquid
consistency was detected in 70.1% of patients
and in pudding consistency in 37.20% of patients
who received various treatments due to the HNC.
While there was a difference between referral and
recommended feeding types of the patients, there
was no difference in terms of airway aspiration and
recommended feeding types according to received
treatment types.

According to our findings, the frequency and

severity of aspiration in liquid consistency were
higher than aspiration in pudding consistency
after cancer treatment. In a study by Darlene
et al., airway aspiration was detected in 64% of
HNC patients, and there was no difference in
terms of frequency of aspiration between food
consistencies (23). Another study of Lisa et al,
which was conducted in 30 patients with HNC,
found a higher incidence of aspiration in liquid
consistency compared to pudding consistency (24).
The reason for the variability between study results
is considered as the differences in characteristics
of included patient population and treatment.

There was a difference between feeding types
during admission and the recommended feeding
types after the VFSS. While the percentage
of oral feeding during admission was 69.2%
(recommended) after VFSS, the percentage of
oral feeding decreased to 43.7%. The percentage
of non-oral feeding increased from 29.4% to
48.4% after VFSS. These results showed that
40 patients with airway aspiration continued to
feed by orally until the VFSS was performed. This
finding was significant because inappropriate
feeding types may cause severe complications,
including malnutrition, dehydration, and aspiration
pneumonia in patients with HNC (25,26). In the
literature, studies have also suggest that HNC
patients with swallowing disorders in HNC should
undergo percutaneous endoscopic gastrostomy in
the early period to provide sufficient nutritional
status (27,28). Therefore, it is necessary to evaluate
swallowing function accurately in an early period

Table 3: Feeding Types of the Patients During Admission to Clinic and Recommendation After Videofluoroscopic Swallowing Study.

Feeding Type At Admission/Referral Recomme\?lglg;ion After ps
n (%) n (%)
Oral Feeding 109 (69.4) 69 (43.9)
Liquid Modified Oral Feeding 2(1.3) 12 (7.6) <0.001*
Non-Oral Feeding 46 (29.3) 76 (48.4)

*p<0.05. 8Chi-Square test. VSS: Videofluoroscopic Swallowing Study.
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after treatment in patients with HNC.

Swallowing disorder is a symptom, which may
occur as a result of a disease or its treatment.
Regardless of the cause of the swallowing disorder,
impairments, and presence of any situation that
affects airway safety should be determined by
swallowing evaluation, and necessary changes in
feeding types should be considered (29). In our
study, there was no difference between penetration
aspiration severity and recommended feeding type
according to received treatment types in patients
with HNC. Approximately a quarter of the patients
included in our study underwent surgery, a quarter
of the patients received chemoradiotherapy, and
half of the patients underwent surgery combined
with chemoradiotherapy. Our study included all
treatment types, and each treatment type may
affect swallowing function. Swallowing disorder is
a result of tissue loss after the surgical intervention
while chemoradiotherapy deteriorates swallowing
function by directly affecting swallowing muscles
in patients with HNC (2,30,31). In all treatment
option, airway protection mechanisms may
deteriorate, and treatments may result in airway
aspiration. Thus, airway aspiration could be seen in
patients with HNC regardless of treatment options,
and changes in feeding types may be required.

We did not include pre-treatment swallowing
evaluations of patients, which is a limitation of the
study. Regular follow-ups could monitor the results
of the changes in feeding types before and after
treatment in patients with HNC. As a result of our
study, a reduction in the symptoms of patients
with swallowing disorders may be achieved by the
transition to appropriate and correct feeding type.
Long-term follow-up studies are needed to support
this conclusion.

In conclusion, various degrees of swallowing
disorders could be seen at diagnosis, during, and
after treatment in patients with HNC. Airway
aspiration is the symptom of swallowing disorder,
which causes the highest rate of morbidity and
mortality. In patients with airway aspiration, feeding
type may need to be changed. More than half of the
patients with HNC had airway aspiration, and their
feeding types were not appropriate. Some patients
with HNC continued to feed orally despite having
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airway aspiration or feed non-orally, although
swallowing safety was sufficient. Therefore, it
is crucial to evaluate swallowing function at the
earliest period even before the treatment and
decide appropriate and correct feeding type in
patients with HNC.
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PARKINSON HASTALARINDA KiNEZYO BANTLAMANIN
YUTMA FONKSIYONUNA ETKiSi: BiR YUZEYEL
ELEKTROMIYOGRAFIK YUTMA CALISMASI

ARASTIRMA MAKALESI

0z
Amag: Parkinson hastalarinda ilerleyici sekilde yutma bozuklugu gériilmektedir. Bu calisma; kinezyo

bantlamanin (KT) yutma bozuklugu sikayeti olmayan ancak risk altindaki Parkinson’lu hastalarin
yutma fonksiyonu tizerindeki etkisini elektrofizyolojik yontemler ile incelemek amaciyla planlandi.

Yontem: Calismaya 65 yas ve Uzeri, kardiyopulmoner hastalik dykiisii ve aspirasyon/penetrasyon
bulgusu olmayan 18 Parkinson hastasi ve 15 saglikli yash birey dahil edildi. Bireylere alti hafta
boyunca ve haftada (¢ kez olmak tizere kas fasilitasyon teknigi ile KT uygulandi. KT 6ncesinde ve
alti hafta sonrasinda yiizeyel elektromiyografik (EMG) yutma degerlendirmesi olarak tek lokma
analizi yapild.

Sonuclar: KT 6ncesi sonuglara bakildiginda Parkinson hastasi grubuna ait laringeal relokasyon
(p=0,011) ve submental EMG (SM-EMG) toplam (p=0,009) siireleri daha uzun bulunmasina ragmen,
KT uygulamasi sonrasinda saglikli yashlara gére fark yoktu (p>0,05). Ayrica bu grubun KT éncesi
ve sonrasi grup ici karsilastirmalari sonucunda laringeal relokasyon (p=0,013) ve SM-EMG toplam
(p=0,011) surelerinin kisaldig bulundu.

Tartisma: Calismamizin sonucunda alti haftalik KT uygulamasi ile Parkinson hastalarinda larinks
hareket siiresi ve submental kas aktivasyonunun geliserek yutma fonksiyonunda ilerleme saglandigi
gorildi. KT, yutma bozuklugu olan hastalarda destekleyici tedavi yontemi olarak kullanilabilir.
Yutma bozuklugunun ileri evrelerinde ise, etkinliginin arastirilmasi gerekmektedir.

Anahtar Kelimeler: Elektromiyografi; Kinezyo Bant; Parkinson Hastaligi; Yutma.

EFFECT OF KINESIO TAPING ON SWALLOWING
FUNCTION IN PARKINSON PATIENTS: A SURFACE
ELECTROMYOGRAPHIC SWALLOWING STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Progressive swallowing disorder is seen in Parkinson's patients. This study was designed
to investigate the effect of kinesio taping (KT) on swallowing function by electrophysiological
methods in Parkinson patients who had not swallowing problem, however, under risk.

Methods: Eighteen with Parkinson’s disease and 15 healthy elderly who were 65 years and older,
with no cardiopulmonary history and airway aspiration/penetration symptom were included in this
study. They were applied KT with muscle facilitation technique for six weeks and three times
per week. Single bolus analysis as surface electromyographic (EMG) swallowing evaluation was
performed before and six weeks after the KT procedure.

Results: According to pre-KT results, laryngeal relocation (p=0.011) and submental EMG (SM-
EMQ) total duration (p=0.009) were longer at Parkinson patients group although there was not any
difference at post-KT (p>0.05). Furthermore, the before-after intragroup comparison showed that
laryngeal relocation (p=0.013) and SM-EMG total duration (p=0.011) were found to be shorten.

Conclusion: The result of our study shows that larynx movement time and submental muscle
activation were improved with six weeks of KT application in Parkinson's patients. KT can be used
as a complementary treatment method in patients with swallowing disorder. However, further
research is needed to explore the efficiency in advanced stages of swallowing disorder.

Key Words: Electromyography; Kinesio Tape; Parkinson Disease; Swallowing.
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GiRiS
Parkinson hastalarinda yutmanin herhangi bir

fazinda problem meydana gelebilir. Solunum, koku
alma ve tikirik salgisi gibi diger sistemlerdeki

bozukluklar da yutma bozukluguna neden
olabilmektedir (1,2). Bu hastalarda tremor,
bradikinezi ve rijidite gibi hastaligin temel

semptomlari yutmayi etkiler. Yutma bozuklugunun
objektif yontemler kullanilarak degerlendirildigi
calismalarda, Parkinson hastalarinda yutma
bozuklugu prevelansinin % 82'yve ulastigl
gorilmustur. Hastaligin gec dénemlerinde ise bu
oran % 95-100 olarak rapor edilmistir (1,2). Yutma
bozuklugunda en fazla 6ne cikan bulgular; oral fazda
bolus formasyon yetersizligi ve faringeal fazdaki
gecikmedir (3). Hastalik patofizyolojisi nedeni ile
ozellikle faringeal kaslardaki etkilenim, kas atrofisi,
duyusal kayip ve havayolunu koruyucu reflekslerde
azalma gibi faktorler de yutma givenligini tehdit
etmektedir (4).

Parkinson  hastalarinin  bazilarinda  yutma
bozukluguna bagli semptomlar hemen ortaya
cikmayabilir. Hastalar gelistirdikleri kompansasyon
stratejileri ile penetrasyon veya aspirasyon gibi
bulgularin  goriinir olmasini ertelerken, yutma
bozuklugu yavas bir sekilde ilerleyebilir. Hastalarin
elektromiyografik (EMG) degerlendirmelerinde
yavas veya azalmis laringeal elevasyon ve yutma

refleksinin  tetiklenmesinde  gecikme oldugu
gosterilmistir (3).
Yutma bozuklugu klinik tamisi  konulduktan

sonra tedavi yontemlerinden genellikle; bolus
modifikasyonu, postiral ve havayolunu koruyucu
manevralar, ndéromuskiiler elektrik stimilasyonu,
derin beyin stimilasyonu, manyetik stimilasyon,

farmakolojik ve cerrahi  gibi  yaklasimlar
tercih edilmektedir (4-6). Mevcut ydntemleri
destekleyecek,  girisimsel  olmayan,  kolay

uygulanabilir ve cesitli renk-desen secenekleri ile
hastalar tarafindan kabul edilebilir, alternatif bir
tedavi yontemi olarak kinezyo bantlama (KT); kan
dolasimi, lenfatik absorpsiyon, doku fiksasyonu,
propriyoseptif duyu girdisi ve hareket genisliginde
artis gibi fizyolojik mekanizmalar yolu ile iyilesmeyi
destekler (7,8). Muskuloskeletal fizyoterapi alaninda
son yillarda olduk¢a yayginlasan KT'nin yutma
tzerine olan etkisini bildiren calismalarin cogunda,

Necati E, Demir N, Serel Arslan S, Eker A, Kaymakamzade B, Karaduman AA.

gozleme dayali skalalar tercih edilmistir (9-16).
Bu calismalarda, salya bozuklugu olan serebral
palsili cocuklar en cok arastirilan hasta grubu
olmustur (10-12,14-16). Lin ve ark’na ait vaka
raporunda yutma bozuklugu olan bir yenidoganda
uygulanan KT'nin emme ve yutmada iyilesme
sagladig bildirilmistir (9). Heo ve ark., inmeli 22
hastaya KT uygulamis, videofloroskopi (VFSS) ile
degerlendirdikleri hiyoid ve epiglottis hareketlerinde
artis saptamiglardir (13). Literatiir incelendiginde,
KT'nin Parkinson’lu hastalarda yutma fonksiyonuna
etkisine dair yayinlanmis herhangi bir calismaya
rastlanmamistir. Diger hastalik gruplarindaki ilgili
calismalar incelendiginde ise, yutma fonksiyonuna
ait fizyolojik ve zamansal parametreleri 6lcen
degerlendirme  ydntemlerinin kullanilmadigi
gorulmistur. Calismamizin amaci, fizyoterapinin
bircok alaninda kullanilmaya baslanan KT nin
yutma bozuklugu sikayeti olmayan ancak risk
altindaki Parkinson’lu hastalarin yutma fonksiyonu
uzerindeki etkisini girisimsel olmayan, ekonomik,
gecerli ve giivenilir bir degerlendirme yéntemi olan
ylizeyel EMG yardimi ile incelemekti.

YONTEM

Bu calisma, Ocak 2015 ve Aralik 2016 tarihleri
arasinda, Yakin Dogu Universitesi (YDU) Hastanesi,
Néroloji Anabilim Dali Elektrofizyoloji Unitesinde
yurdatuldi. Calismaya baslamadan 6nce G*Power
yazihm programi (G*Power Ver. 3.0.10, Franz Faul,
Universitdt Kiel, Almanya) ile gilic analizi yapildi
(17,18). Gu¢ analizi sonuclarina gore % 90 giic
ve % 5 yanilma payi ile kriterlere uyan, néroloji
bélimiinde ayaktan takip edilen 18 Parkinson tanisi
konan hasta ve 15 saglikli yash olmak lizere toplam
33 birey ¢alismaya dahil edildi. Hastaneye kayith
tim Parkinson’lu hastalarin listesi olusturulduktan
sonra alfabetik siraya gore her bireye numara
verildi. Ucretsiz bir web sitesi (https://www.
randomizer.org/) yardimi ile bireyler rastgele
secildi ve calismaya davet edildi. Saglikh bireylere
ulasmak icin YDU Fizyoterapi ve Rehabilitasyon
Bolumi &gretim elemanlarinin - Kuzey Kibris
Turk Cumhuriyetinde yasayan birinci derece
akrabalarinin isim listesi olusturuldu. Alfabetik sira
ile yine her bireye numara verildi ve ayni rastgele
yontem ile kriterleri saglayan 15 bireye ulasincaya
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Tablo 1: Bireylerin Demografik ve Fiziksel Ozellikleri.

Parkinson Saghkh
Demografik ve Fiziksel (n=18) (n=15) .
Ozellikler XzSs XzSS P
(Min-maks) (Min-maks)
Yas (yil) 73,06+7,53 69,47+5,74 0,246
sy (65-85) (65-82)
1,65+0,09 1,68+0,19
Boy (cm) (1,49-1,78) (1,53-1,75) 0294
" s 65,50+13,49 70,30+9,35
Viicut Agirhig (kg) (45-85) (55-85) 0,249
" " : . 23,70+3,36 24,80+3,37
2 ) » ) ’
Viicut Kiitle Indeksi (kg/m?) (18,70-29.10) (21,00-29.90) 0,393
Hastalik Siiresi (yil) 6,33+5,52 - -
Cinsiyet n (%) n (%)
Kadin 6 (33,30) 7 (46,70)
0,737
Erkek 12 (66,70) 8 (53,30)
*Student Testi, HYEO: Hoehn-Yahr Evreleme Olcegi.
kadar calismaya davet edildi. KT oncesi ilk

degerlendirmeler alindiktan sonra KT uygulandi. KT
yenilemeleri (i¢ glinde bir kez tekrarlanmak Uzere)
ise, bireylerin ev ortaminda yapildi.

Bireylerin calismaya dahil edilme kriterleri; “United
Kingdom Parkinson's Disease Society Brain Bank
(UK-PDSBB)” kriterlerine goére néroloji uzmani
tarafindan Parkinson hastaligi tanisi almak, Hoehn-
Yahr Evreleme Olcegi (HYEO)ne gore evre 1 ile 3
arasinda ve 65 yas ve uzerinde olmakti (19,20).
Cahismaya dahil edilmeme kriterleri; bireylerin
yutma veya solunumu etkileyebilecek herhangi bir
kardiyopulmoner hastalik dykiisintn olmasi, rutin
ilac tedavilerinin haricinde fizyoterapi veya baska
bir tedavi aliyor olmasi, sorumlu néroloji uzmani
tarafindan tespit edilen, havayolu aspirasyon/
penetrasyonuna isaret eden yutarken o&ksiirme,

Sekil 1: Tek Lokma Yutma Analizinde 3 ml Su Verilmesi.
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Sekil 2: Tek Lokma Analizinde Submental Elektromiyografi
Kaydi Ornegi.

yutma sonrasi islak ses, gozlerde yasarma veya
ylizde morarma gibi klinik semptomlarin olmasiydi.
Parkinson'lu  bireyler 6gle yemeginin ardindan
ilaclarini alip yaklasik bir saat sonraki “on’
déneminde degerlendirildi. Saglkli yash bireylerin
degerlendirmeleri de 6g8le yemeginden yaklasik bir

saat sonra yapildi.

Cahsmanin  yapilabilmesi i¢cin  Yakin  Dogu
Universitesi Etik Kurulu tarafindan izin alindi
(Onay Tarihi: 04.09.2014 ve Onay Numarasi:
YDU/2014/24-145). Tim bireylere calismanin
amaci, degerlendirme yontemleri ve KT hakkinda
bilgi verilerek etik sézlesme ve yazili aydinlatiimis
onam formu imzalatildi.

Submental  Elektromiyografik
Yutma Degerlendirmesi

(SM-EMG)

SM-EMG yutma degerlendirmelerinde tek lokma
analiz (TLA) protokolii literatiirde belirtildigi
gibi uygulandi (21-23). EMG cihazi olarak MS-
20 (Medelec Mystro, Surrey, ingiltere) kullanildi.
Oncelikle tim bireyler, kol destekli bir sandalye
lizerine oturtularak baglarini nétral ve dik pozisyonda



Sekil 3: Yutma Fasilitasyonu icin “Y” Bant Uygulamasi.

tutmalari, enjektorle agizdan verilen musluk suyunu
“yut” komutu ile yutmalari konusunda bilgilendirildi
(Sekil 1). Yutma sirasinda larinks hareket siresi ve
submental kaslarin aktivasyonu (SM-EMG) olmak
uzere es zamanh kayitlar alindi. Larinks hareket
siresinin kayit edilmesinde, piezoelektrik sensor
ve ucundaki 4x2,5 mm olcusiindeki lastik alici,
tiroid ve krikoid kikirdaklar arasindaki koniotomi
bélgesine ve orta hatta yerlestirilerek, yukari-asagi
yondeki hareketin siresi 6lcildi. SM-EMG'nin
kayit edilmesinde ise, cene ucunun altina ve orta
hattin her iki yanina giimis klorurli disk elektrotlar
yerlestirildi ve bu sekilde miylohiyoid, anterior
digastrik ve geniohiyoid kaslarin yutma sirasindaki
elektrofizyolojik aktivasyonlari kaydedildi. Elde
edilen grafiklerin yorumlanmasinda, SM-EMG'nin ilk
aktif oldugu nokta “A”, sonlandigi nokta “C”, larinksin
yukari yondeki hareketinin baslangicindaki en
keskin kismi “0” ve asag yondeki baslangici da “2”
olarak numaralandirildi. “0-2” arasi larinksin yukari
cikis, kapanma ve yukarida kalma zamanlarini yani
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laringeal relokasyon siiresini verdi. Bu ayni zamanda
faringeal yutma refleksinin toplam zamanidir. “A-
C” arasi SM-EMG'nin toplam siiresi; “A-0” arasi ise,
submental kaslarin kasilmaya basladigi nokta ile
yutma refleksinin tetiklendigi ana kadar gecen siire
olarak dikkate alindi (Sekil 2).

Kinezyo Bantlama

Cahsmadaki her bireye (¢ giinde bir, alti hafta
boyunca olmak izere Kinesiotape® kurs sertifikali
fizyoterapist tarafindan KT uygulandi. Kas
fasilitasyon teknigi ile 5 c¢cm eninde, 0,5 mm
kalinligindaki Kinesio Tex Gold® (Kinesio Tex
Gold, Kinesio USA, Albuquerque, NM, ABD) marka
bant, “Y” kesim ve hedef bdlgede % 25-35 gerim
(orta diizey) olacak sekilde uygulandi. Uygulama
sirasinda, taburede oturan bireyin basi nétral
pozisyonda iken, Y bandin ilk u¢ kismi gerim
olmaksizin infrahiyoid kas grubunun origosu olarak
sayilabilecek manubrium sterniye yakin yerden
baslatilip, orta diizey gerim ile laringeal bélgedeki
kaslar bilateral kapsayarak mandibula alt sinirinda
sonlandi (Sekil 3). Bantlarin herhangi bir nedenle
yapiskan dzelligini kaybetmesi veya deforme olmasi
halinde bandin yenilenmesi icin hastalarin terapiste
telefonla haber vermeleri istendi. Rahatsizlik
diizeyinde kasinti, kizariklik ve yanma hissi gibi
alerjik reaksiyon bulgularinin olmasi durumunda
bandi ¢cikarmalar hatirlatildi ve calismadan hari¢
tutulacaklari bilgisi verildi. Calisma siiresince hicbir
bireyden bu yonde bir sikayet gelmedi.

Tablo 2: Kinezyo Bantlama Oncesi ve Sonrasi Tek Lokma Analizi Sonuclarinin Gruplar Arasi Karsilastirmasi.

KT Oncesi KT Sonrasi

EMG Olciim Parkinson Saghkh Parkinson Saghikh
Parametresi (n=18) (n=15) p (n=18) (n=15)

XSS XSS X+SS X+SS
Laringeal Relokasyon
Siiresi (ms) (0-2 623,72+55,97 583,33+31,25 0,011* 613,33+55,78 | 584,13+30,13 | 0,067
arahigi)
SM-EMG Toplam
Siiresi (ms) (A-C 1012,61+63,65 | 969,13+26,47 0,009* 997,61+66,74 | 967,73+26,49 | 0,083
aralig)
Yutma Refleksinin
Tetiklenme Siiresi 381,17+20,11 370,86+10,64 0,084 380,16+21,49 | 371,16£10,33 | 0,126
(ms) (A-0 arahlig)
SM-EMG Maksimal 60,72+6,56 62,80+2,07 0217 60,56+7,31 61,68:2,47 | 0228
Amplitidii (pV)

*Student testi, p<0,05. KT: Kinezyo Bantlama, SM-EMG: Submental Elektromiyografi.
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Tablo 3: Parkinsor'lu Hastalarin Kinezyo Bantlama Oncesi ve Sonrasi Tek Lokma Analizi Sonuglarinin Karsilagtirmasi (n=18).

EMG Olciim Parametresi K-:-)_(Z;;!SI K'I'()_f:; ;?SI p

Laringeal Relokasyon Siiresi (msn) (0-2 araligi) 623,72+55,97 613,33+55,78 0,013*
SM-EMG Toplam Siiresi (msn) (A-C arahgi) 1012,61+63,65 997,61+66,74 0,011*
Yutma Refleksinin Tetiklenme Siiresi (msn) (A-0 arahgi) 381,17+20,11 380,16+21,49 0,065
SM-EMG Maksimal Amplitiidii (pV) 60,72+6,56 60,56+7,31 0,702

*Paired t testi, p<0,05, KT: Kinezyo Bantlama, SM-EMG: Submental Elektromiyografi.

istatistiksel Analiz

Cahsmadaki verilerin analizinde SPSS 10.0 for
Windows (SPSS, Inc, Chicago, IL, ABD) paket
programi kullanildi.  Tanimlayici istatistiklerde,
strekli degiskenler ortalamasstandart sapma ve
kategorik degiskenler ise, frekans ve yiizde olarak
verildi. Gruplarin normal dagihima uyup uymadigi
Shapiro-Wilk testi ile incelendi. Bagimli grup
karsilastirmalarinda, parametrik test varsayimlari
saglandigindan Student t testi, gruplar arasl
karsilastirmalar icin paired sample t testi kullanildi.
Yanilma olasihgi p<0,05 olarak kabul edildi.

SONUCLAR
Bireylere ili§kin Bulgular

Calismamiza katilan Parkinson'lu bireylerin HYEO'ye
gore dagilimi bes kisi evre | (% 27,80), yedi kisi evre
1 (% 38,90) ve alti kisi evre Il (% 33,30) seklindeydi.
Bireylere ait demografik ve fiziksel ozellikler Tablo
1’de yer almaktadir.

KT Oncesi ve Sonrasi
Karsilastirma Sonuclari

Gruplar Arasi

Shapiro-Wilk testine gore, verileri normal dagilim
gosteren iki grubun KT o&ncesi TLA sonuclari
karsilastinldiginda, laringeal relokasyon (p=0,011)
ve SM-EMG toplam (p=0,009) siirelerinin,
Parkinson’lu bireylerde anlamli olarak daha uzun
oldugu goriildii (Tablo 2). KT sonrasi degerlendirme
sonuclari karsilastinldiginda ise, gruplar arasinda
anlamli fark bulunmadi (p>0,05).

KT Oncesi ve Sonrasi Grup ici Karsilastirma
Sonuclari

Parkinson’lu bireylerin KT &ncesi ve sonrasi TLA
sonuclari karsilastirildi§inda, laringeal relokasyon
(p=0,013) ve SM-EMCG toplam (p=0,011) siirelerinin,
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alti haftalik KT sonrasinda istatistiksel olarak
anlamh derecede kisaldigi goriildii (Tablo 3).

TARTISMA

Cahsmamizda, tedavi oOncesinde Parkinson’lu
hastalarin laringeal relokasyon ve SM-EMG toplam
strelerinin saglikh yashlara gére daha uzayarak
geciktigi bulundu. KT uygulamasi sonrasinda
bu gecikmenin ortadan kalktigi gorildi. Ayrica
Parkinson'lu hastalarin alti haftalik KT uygulamasi
sonrasinda laringeal relokasyon ve SM-EMG
toplam siiresinin kisaldigi yani iyilesme gosterdigi
belirlendi.

Ertekin ve ark., 58 Parkinson hastasi (izerinde
yaptiklar arastirmada, yutma bozuklugu olan ve
olmayan tim bireylerde laringeal relokasyon ve
SM-EMG toplam siirelerinin normal bireylere gére
daha uzun oldugunu bulmuslardir (23). Maria das
Gracasve ark. ise, 15 idiopatik Parkinson tanili ve 15
saglikh bireyden olusan iki grubu karsilastirmislar;
Parkinson'lu bireylere ait belirli hacimlerdeki su
yutma sirelerinin uzamis oldugunu bildirmislerdir
(24). Wang ve ark,, Parkinson’lu bireylere iliskin
yutma ve solunum koordinasyonunu incelemisler;
faringeal fazda gecikme ve larinksin yer degistirme
stresinde uzama oldugunu tespit etmislerdir (25).
Wang ve ark. bir diger calismada, calismamiza
benzer olarak klinik yutma bozuklugu belirtisi ve
sikayeti vermeyen 26 Parkinson’lu bireyi dahil
edip, dil ve kuru yutkunma egzersizlerinden olusan
ev programinin yutma ve solunum koordinasyonu
uzerine  etkisini  arastirmiglardir.  Yaptiklari
EMG degerlendirmeleri  sonucunda egzersiz
programinin larinks yer degistirme siiresi ve yutma
esnasindaki solunum faz siresini iyilestirdigini
ortaya koymuslardir (26). Calismamizin KT &ncesi
sonuclarina  bakildiginda, literatiirle  uyumlu



olarak Parkinson’lu bireylerin laringeal relokasyon
ve SM-EMG toplam siireleri, saghkli yasllara
gore daha uzundu. Siirelerdeki bu fark, yavas ve
azalmis laringeal suspansiyon ve bolusun faringeal
transitindeki gecikme ile iliskili olabilir. Ayrica,
bradikinezi ve kaslardaki inkoordinasyonun yutma
stirelerindeki uzamay: tetikledigi dikkate alinmalidir.
Klinik deneyimlerimizden de yola c¢ikarak, yutma
ile ilgili bu parametrelerin uzamis olmasi her
zaman klinik bulgular ile bir arada seyretmeyebilir,
yutma bozuklugu ilerlerken bazi hastalarin
kompansasyon becerileri belirti gériilmemesine
neden olabilmektedir (27,28).

Cahsmada gruplar arasinda “yutma refleksi
tetiklenme siiresi” ve “submental kasa ait maksimal
amplitiid” parametrelerinde fark goriilmemesini,
her iki grubun icinde bulundugu biyolojik yaslanma
siirecinin  benzer fizyolojik sonuglar  olarak
yorumlayabiliriz. Yaglanma ile birlikte dil ve
farinksteki duyusal degisiklikler, bu bélgelerden
yutmanin santral merkezlerine olan bildirimi ve
“yutma refleksi tetiklenme siresi” gibi cevaplari
etkilemektedir. Ayrica ilerleyici ve geriye doniissiiz
olarak néron ve kas liflerini birbirine baglayan
motor birimlerde gorilen kayiplar da predispozan
rol alabilmektedir. Yapilmis farkl calismalarda farkl
kivam ve miktarlari iceren EMG yutma protokolleri
tercih edilmistir (23,24). Bu calismalarda benzer
sonuclar elde edilmis ve yutma bozuklugu olan veya
olmayan Parkinson’lu bireylerin submental maksimal
amplitidiinde herhangi bir sorun saptanmamistir.
Ertekin ve ark., yutma refleksi tetiklenme siiresinin
sadece yutma bozuklugu olan bireylerde uzadigini
bildirmislerdir (23).

Dr. Kase, KT'nin elastik geri cekilme ozelligi
sayesinde kaslarin uzunluk ve gerilim iliskisini
diizenledigini, origodan baslayip insersiyoya
uygulandiginda kas igcigi refleks kasilmasini
ve motor néron uyarilabilirligini artirdigini, bazi
insan ve hayvan deney sonuclarina dayandirmistir
(8,29,30). Mcgregor ve ark., s6z konusu teoriden
yola cikarak bantlamanin vastus medialis obliquus
kas aktivitesini artirdigini, bunun da kutandz
afferentlerin  uyarimindan  kaynaklanabilecegini
bildirmislerdir (31). Heo ve ark., konusunda ilk
olan calismalarinda KT'nin nérojenik yutma
bozuklugu lzerine etkisini VFSS ile incelemislerdir.
KT ve kontrol olmak tizere iki gruptan olusan

Necati E, Demir N, Serel Arslan S, Eker A, Kaymakamzade B, Karaduman AA.

toplam 22 inmeli bireye miylohiyoid, geniohiyoid,
sternokleidomastoid ve (st trapez kaslarina %
50 gerimle KT uygulamislardir. Sonug olarak,
KT uygulananlarda hiyoidin vertikal hareketi ve
epiglottis rotasyonunun daha fazla oldugu ortaya
konmustur. Fakat bu calismada KT'nin teknigi ve
uygulama stiresi belirtilmemistir (13). Soylu ve ark.
ise, masseter kasina KT uygulandiklari calismada,
kas yorgunlugu ve maksimum istemli kontraksiyonla
iliskili bazi EMG parametrelerini incelemiglerdir.
Bu calismada, 11 saglikl bireyin masseter kasina
% 0-15 gerimle, modifiye Y bandi seklinde, kas
fasilitasyon teknigi uygulanmistir. Bant bir saat
boyunca cilt tizerinde kalip cikarildiktan sonra kisa
streli etki incelenmis ve anlamli hicbir degisiklik
olmadig bildirilmistir (32).

Literatiirdeki ~ calismalardan  farkh  olarak,
calismamiza katilan Parkinson’lu bireylerin yutma
sikayetleri ve aspirasyon/penetrasyon bulgular
olmamasina ragmen, alti hafta boyunca uygulanan
KT sonrasi laringeal relokasyon ve submental
EMG toplam sirresinde meydana gelen iyilesmenin
duyu girdisindeki artis nedeni ile gerceklestigini
diisinmekteyiz. Yapilan calismalarda, periferal
duyusal girdilerin paternveya frekansinda farkliliklar
yaratarak, niikleus traktus solitaryustaki néronlarin
uyarilabilirliginde, ayrica norokimyasallarin
trafigi ve salinminda degisim saglanabilecegi
gosterilmistir  (33).  Fizyolojik mekanizmalari
hentiz kesin olarak a¢iklanmamis olsa da duyusal
stimilasyonlarin, yeni ve modifiye yutma
cevaplarinin ortaya cikmasinda, farkl diizeylerdeki
plastisitenin gelismesinde rol almasi mumkindir
(33). Soylu ve ark., KT'nin masseter kas fonksiyonu
uzerindeki akut etkisini inceledikleri calismalarinda,
KT sonrasi fark olmadigini bildirmislerdir. Buna
neden olarak; bantlama siiresinin yetersiz olmasi ve
bantlama siiresince aktivite tekrarinin yapilmamasi
nedeni ile duyusal girdi degisim yaratacak uyarimin
saglanamadigini belirtmislerdir (32).

Cahsmamizin  limitasyonlarindan ilki,  KT'nin
plasebo etkisini 6lcmek icin sahte bantlama
uygulanan bir kontrol grubunun olmamasiydi.
Ayrica, tedavi sonrasinda bireyler uzun sireli takip
edilebilseydi, KT'nin yutma bozuklugu ile ilgili klinik
bulgularin ortaya ¢ikisini ne diizeyde geciktirecegini
gozlemlemek mimkiin olabilirdi. Calismamizda
yuzeyel EMG degerlendirmesi sirasinda cene
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altina yerlestirilen yizeyel elektrotlar ile KT'nin
uygulandigi bélge ayni oldugundan bant mevcutken
EMG 6lcimi yapmak mimkiin degildi. Ayrica hasta
etigi nedeni ile yontemlerimize dahil edemedigimiz
VFSS, KT'nin yutma kinematigine olan etkilerini
inceleme imkani sunabilirdi.

Calismamizda alti  haftalk KT uygulamasi
sonucunda laringeal relokasyon ve SM-EMG
toplam sireleri iyilesme gosterdi. KT'nin belirgin
yutma bozuklugu olan Parkinson’lu bireylerdeki
etkisi arastirilmaya acik bir konu olmakla birlikte,
calismamizin olumlu sonuclar 1si8inda egzersiz,
elektrik stimiilasyonu ve diger nororehabilitasyon
yaklasimlari ile birlikte fizyoterapistler tarafindan
destekleyici bir yontem olarak kullanilabilir. KT'yi
yutma bozuklugu olan eriskin ve c¢ocuk hasta
gruplarinda kullammini yayginlastirmadan o6nce
altin standart yutma degerlendirme y&ntemlerinin
kullanildigi ileri calismalar ile yutma guivenligini ve
yutmaya bagl yasam kalitesi (izerine olan etkisini
arastirmak degerli olacaktir.
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VALIDITY AND RELIABILITY OF THE 6-MINUTE
PEGBOARD RING TEST IN PATIENTS WITH
PULMONARY HYPERTENSION

ORIGINAL ARTICLE

ABSTRACT

Purpose: Patients with pulmonary hypertension (PH) may have limitations in the upper extremity
function. This study aimed to investigate the validity and reliability of the 6-minute pegboard ring
test (6PBRT) in patients with pulmonary hypertension PH.

Methods: This study included 31 patients with PH. The upper extremity function was measured using
the 6PBRT. Muscle strength was assessed for shoulder flexor, shoulder abductor, elbow extensor,
and elbow flexors muscles using with a digital dynamometer, and handgrip strength using the hand
dynamometer. Limitation of the activities of daily living was evaluated using the Milliken Activities
of Daily Living Scale. The intra-class correlation coefficient (ICC) was used to determine test-retest
reliability.

Results: The 6PBRT showed excellent test-retest reliability with the ICC=0.98 (95% Cl 0.82-0.99).
The standard error of measurement (SEM) and minimal detectable change (MDC) was calculated
as 5.9 and 16.4, respectively. The patients with New York Heart Association (NYHA) Class Il had
significantly lower scores in the 6PBRT compared to the patients with Class Il showing the known-
groups validity of the 6PBRT (p=0.005). The 6PBRT was significantly and strongly correlated with age
(r=-0.628, p<0.001), functional class (r=-0.502, p=0.004), activities of daily living (r=0.522, p=0.003),
moderately correlated with dominant side shoulder flexor (r=0.360, p=0.047), shoulder abductor
(r=0.388, p=0.031), elbow flexor (r=0.406, p=0.036) and handgrip muscles strength (r=0.375, p=0.041).

Conclusion: This study showed that 6PBRT has excellent test-retest reliability and good validity,
including known-groups and convergent in PH. These results support the use of 6PBRT as a practical
upper extremity performance assessment tool in patients with PH.

Key Words: Exercise Test; Patient Outcome Assessment; Pulmonary Hypertension; Upper Extremity.

PULMONER HIPERTANSIYONLU HASTALARDA
6-DAKIKA PEGBOARD RING TESTININ GECERLIGi VE
GUVENIRLIGi

ARASTIRMA MAKALESI

0z
Amag: Pulmoner hipertansiyonu (PH) olan hastalarda st ekstremite fonksiyon limitasyonlari

goriilebilmektedir. Bu calismanin amaci pulmoner hipertansiyonlu (PH) hastalarda 6-dakika pegboard
ring testinin (6PBRT) gecerlik ve giivenirliginin arastirilmasiyd.

Yéntem: Bu calismaya 31 PH hastasi dahil edildi. Ust ekstremite fonksiyonu 6PBRT ile éliildii. Kas
kuvveti icin dijital dinamometre ile omuz fleksor, omuz abduktor, dirsek ekstansor ve dirsek fleksor
kaslari ve el dinamometresi ile kavrama kuvveti élciildii. Giinlik yasam aktivitelerinin limitasyonu
Milliken Giinlik Yasam Aktiviteleri Olcegi ile degerlendirildi. Test-tekrar test giivenirligini belirlemek
icin sinif ici korelasyon katsayisi (ICC) kullanildi.

Sonuglar: 6PBRT icin ICC degeri 0,98 (% 95 Cl 0,82-0,99) bulundu. Ol¢iimiin standart hatasi (SEM)
ve tespit edilebilir minimal degisim (MDC) degerleri sirasiyla 5,9 ve 16,4 olarak hesaplandi. Bilinen
gruplarin gecerligi yoniinden “New York Heart Association (NYHA)” Sinif Il olan hastalar 6PBRT'de
Sinif Il hastalara gére anlamli derecede dusiik skorlara sahipti (p=0,005). 6PBRT, yas (r=-0,628,
p<0,001), fonksiyonel sinif (r=-0,502, p=0,004), giinliik yasam aktiviteleri (r=0,522, p=0,003) ile giclii
duizeyde, dominant taraf omuz fleksor (r=0,360, p=0,047), omuz abduktor (r=0,388, p=0,031) ile dirsek
fleksor (r=0,406, p=0,036) kaslarinin kuvveti ve kavrama kuvveti (r=0,375, p=0,041) ile anlamli ve orta
diizeyde korelasyon gosterdi.

Tartigma: Bu calisma PH'da 6PBRT'nin mikemmel bir test-tekrar test giivenirligine ve iyi
diizeyde bilinen gruplar ve yakinsak gecerligine sahip oldugunu géstermistir. Bu sonuclar dst
ekstremite performansinin degerlendirilmesinde 6PBRT nin pratik bir degerlendirme araci oldugunu
desteklemektedir.

Anahtar Kelimeler: Egzersiz Testi; Hasta Sonug Degerlendirmesi; Pulmoner Hipertansiyon; Ust
Ekstremite.
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INTRODUCTION

Pulmonary hypertension (PH) is defined as the
pulmonary artery pressure measured by right heart
catheterization equal to or greater than 25 mmHg
(1). The PH is a pathophysiological, life-shortening
disease that involves multiple conditions such
as pulmonary arterial hypertension and chronic
thromboembolic pulmonary hypertension (2).

Many symptoms, such as skeletal muscle weakness,
dyspnoea, and fatigue, cause exercise intolerance
and reduced exercise capacity in patients with
PH (3,4). Therefore, the assessment of exercise
intolerance has a vital role in the management
of PH. Traditionally, the lower extremity-related
tests (i.e, six-minute walk test [6MWT] and
cardiopulmonary exercise test [CPET] using a
treadmill or bicycle) have been commonly used
in patients with PH (5). However, in recent years,
some studies have suggested that patients with
PH also have limitations in the upper extremity
function (6,7). Many activities of daily living,
such as eating, dressing, hygiene, and vocational
tasks, are impaired (8,9). This activity limitation is
related to many activities of daily living involving
unsupported upper extremity movements, which
lead to dyspnoea and fatigue in patients with
the cardiopulmonary disease (10). Therefore,
determination of strength, endurance, and exercise
capacity of the upper extremities emerge as an
essential issue in the management of PH. One of
the tests serving this purpose is the six-minute
pegboard and ring test (6PBRT), which has been
found as valid and reliable in patients with chronic
obstructive pulmonary disease (COPD) (11-13). As
the 6PBRT has been frequently used in the clinical
and research practice of the patients with PH, it is
essential to know its validity and reliability (7,14).
This study aimed to investigate the validity and
reliability of the 6PBRT in patients with PH.

METHODS
Participants

Thirty-one patients with PH diagnosed according to
the current guidelines (15) from the PH Outpatient
Clinic, the Department of Cardiology, Dokuz
Eylil Hospital were recruited to this study from
November 2017 to July 2019. The inclusion criteria

included the New York Heart Association (NYHA)
functional class Il and IlI, aged older than 18 years,
undergoing a right heart catheterization and being
diagnosed with PH, and receiving drug therapy for
the last three months. Patients with restrictive
or obstructive pulmonary disease or orthopedic
disease, which would affect exercise tests, were not
included in the study. Non-Interventional Research
Ethics Committee of Dokuz Eylil University
approved the study (Approval Date: 12.10.2017
and Approval Number: 2017/24-29). Informed
consent was obtained from all the participants
before entering the study.

A study showed significant correlations between
the 6PBRT and age, handgrip strength, and
shoulder flexor muscle strength in the patient with
COPD (16). Another study showed that the 6PBRT
had a very high test-retest reliability in patients
with COPD (11). The sample size calculations
ranged from 4 to 7 participants for a study power
of 0.80 and alpha error probability of 0.05 using
the G*Power (Ver. 3.1.9.4, Dusseldorf University,
Germany) considering high correlation coefficients
(17). As the pre-computed sample size tables for
reliability studies suggested that 27 participants
were enough and the validity and reliability study
of the 6PBRT in the patients with COPD included
27 participants, we decided to recruit at least 27
participants (11,18). Post-hoc power analysis was
conducted using the test-retest reliability results
(ICC=0.98, p<0.001, n=31) with using the G*Power
(Ver. 3.1.9.4, Dusseldorf University, Germany) and
posthoc study power was calculated as >0.99 which
indicated that the sample size was adequate (17).

Measures

Demographic and clinical characteristics of the
patients with PH were collected using interviews
and from last month’s medical records except for
pulmonary arterial pressure which was taken from
last catheterization results. Because as an invasive
assessment, catheterization did not repeat for the
study.

Six-Minute Pegboard and Ring Test

The 6PBRT was performed using a pegboard with
two upper and lower pegs set at participants’
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shoulder level and above the shoulder level (20 cm)
(11). During the test, the participants moved 10
lightweight wooden rings each of the lower pegs
to the upper pegs using both hands simultaneously.
Then, they moved the rings back from the upper
pegs to the lower pegs. This activity continued
for six minutes. The aim was to move as many
rings as possible during the six minutes. The
score was reported as the number of rings that
were simultaneously moved. In every minute, the
standardized verbal encouragement was given to
the participants. Heart rate, blood pressure, scores
for the sensation of dyspnoea and upper extremity
fatigue (modified Borg scale 0-10) were measured
before and immediately after each test. The
photograph of the equipment used in the 6PBRT is
available in another study (7).

Muscle Strength

Muscle strength was measured for shoulder flexor,
shoulder abductor, elbow extensor, and elbow
flexors muscles using a digital dynamometer
(Manual Muscle Tester™, Lafayette Instrument
Company, Lafayette, Indiana, USA), and handgrip
strength using Jamar® hand dynamometer
(Patterson Medical, Warrenville, USA) (19,20).
Muscle tests were repeated three times for both
sides, and the highest value was recorded as kg.
Muscle strength were expressed as percentages of
the expected values.

Milliken Activities of Daily Living Scale

The limitations in the activities of daily living
were evaluated using the Milliken Activities of
Daily Living Scale (MAS), a patient-reported
outcome measure (21). The MAS scale includes
47 items related to different activities of daily
living, including preparing meals, eating, self-
care, dressing oneself, manual manipulation of
objects, house cleaning, and washing clothes, and
other activities. An integrated scoring procedure
is available that uses the product of each ability
score multiplied by each necessity score, giving in
a possible score of 15 for each item and a possible
total integrated score of 705. A total score was used
in this study. Lower scores indicate a higher level of
limitation in the ability to perform daily tasks with
upper extremities. The validity and reliability of the
MAS for the Turkish population have been found
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suitable (21). The required permission for the MAS
was provided.

Protocol

Firstly, the demographic and clinical data were
collected, and the MAS was administered. Then,
muscle strength assessments were performed.
After an adequate resting period, the first trial of
the 6PBRT was conducted. Dyspnoea and fatigue
were evaluated using the Borg scale, and heart
rate and blood pressure were recorded before and
after the 6PBRT. After a 1-hour resting period, the
second trial of the 6PBRT was performed. The first
values of the level of dyspnoea and fatigue and
heart rate were checked before the second trial
to ensure that the patients were stable. The same
physiotherapist administered all assessments.

Statistical Analysis

The Shapiro-Wilk test and histogram graphics
were used to check the normality of the data.
The demographic and clinical characteristics of
the participants were reported using descriptive
statistics. The intraclass correlation coefficient
(ICC) with two-way random effects and absolute
agreement methods was used to assess the test-
retest reliability (22). The strength of reliability
was interpreted as excellent for ICC value >0.90.
Ninety-five per cent Confidence Interval (95% Cl)
was calculated to investigate the measurement
variability. The Standard Error of Measurement
(SEM) was calculated using the formula, “standard
deviation of the mean difference/v2” and the
Minimal Detectable Change (MDC) was calculated
as “SEMx1.96xv2.” To assess the know-groups
validity, we investigated the difference between the
patients with NYHA Class Il vs Class Il using the
Mann-Whitney U test. Since the Class lll patients
expected to have impaired functional performance,
they would have significantly lower scores in the
6PBRT compared to the patients with Class Il. To
assess the convergent validity of the 6PBRT, we
hypothesized that there would be moderate to
strong correlations between the 6PBRT and age,
NHYA classes, shoulder flexor, shoulder abductor,
elbow extensor, elbow flexor and handgrip muscles
strength, and performance of the activities of daily
living. Correlations between the variables were
examined using Pearson’s correlation coefficients.
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Table 1: Characteristics of Participants with Pulmonary Hypertension.

Pulmonary Hypertension
Variables (n=31)
MeantSD Min-max
Age (years) 49.20+18.54 19.00-75.00
Body Mass Index (kg/m?) 25.60£5.63 16.53-39.04
Gender n %
Female/Male 26/4 83.9/12.9
NYHA Classification n %
Class Il 20 64.5
Class Il 11 35.5
Clinical Classification of Pulmonary Hypertension n %
Pulmonary Arterial Hypertension 29 93.5
Chronic Thromboembolic Pulmonary Hypertension 2 6.5
MeantSD Min-max
mPAP (mmHg) 66.10+24.40 32.00-121.00
Cardiac Index (L/min/m?) 2.60+0.90 1.30-4.10
BNP Level (pg/ml) 492.20+975.60 8.00-3393.00
Muscle Strength MeantSD Min-max
Dominant Shoulder Flexor (kg) 13.40+6.03 6.57-32.00
%Dominant Shoulder Flexor 71.11+£20.27 33.48-115.41
Nondominant Shoulder Flexor (kg) 12.74+4.92 7.02-29.80
%Nondominant Shoulder Flexor 72.62+16.76 42.72-111.48
Dominant Shoulder Abductor (kg) 12.2145.91 4.50-31.30
%Dominant Shoulder Abductor 81.49+23.74 36.07-130.17
Nondominant Shoulder Abductor (kg) 11.9345.58 5.30-28.60
%Nondominant Shoulder Abductor 82.86+23.60 43.00-128.89
Dominant Elbow Extensor (kg) 9.70+2.81 5.80-17.00
%Dominant Elbow Extensor 84.66124.70 52.07-140.23
Nondominant Elbow Extensor (kg) 9.38+3.17 5.90-17.20
%Nondominant Elbow Extensor 80.62422.90 50.31-139.95
Dominant Elbow Flexor (kg) 13.34+5.00 7.25-27.10
%Dominant Elbow Flexor 79.61+£19.95 43.11-122.23
Nondominant Elbow Flexor (kg) 13.09+5.14 6.80-28.20
%Nondominant Elbow Flexor 78.20+£21.92 42.43-121.72
Dominant Handgrip (kg) 23.80+8.84 14.00-48.00
%Dominant Handgrip 84.65+£17.16 53.36-116.21
Nondominant Handgrip (kg) 23.06+8.77 13.00-45.00
%Nondominant Handgrip 85.23+17.18 51.58-122.74
Milliken Activities of Daily Living Scale (47-705) 595.20+74.22 417.00-689.00

NYHA: New York Heart Association, mPAP: Mean Pulmonary Arterial Pressure, BNP: Brain Natriuretic Peptide.

Correlation coefficients were interpreted as strong
(>0.50), moderate (0.30 to 0.50), and weak (0.20 to
0.30) (23). The paired t-test was used to evaluate
the differences between pre- and post-test values,
and pre-test values between trial 1 and trial 2.

RESULTS

1.

Statistical significance was set at p<0.05. The

statistical analyses were conducted using the IBM
SPSS software (Version 24.0, IBM Corp., Armonk,

USA).

In total, 31 patients with PH participated in the
study, and all patients completed the protocol. The
patients’ characteristics are summarized in Table

Heart rate, systolic and diastolic blood pressure,
dyspnoea, and arm fatigue increased significantly
from pre- to post-test on both tests (p<0.05). There
was no difference in baseline heart rate, systolic

21> G
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Table 2: Results of the Six-Minute Pegboard Ring Test in Patients with Pulmonary Hypertension.

A Trial 1 Trial 2

Variables p°
Pre-test Post-test p? Pre-test Post-test p?

Heart Rate (bpm) | 85.90:11.50 | 91.80+10.40 <0.001* 85.80:+9.92 | 99.90+10.90 <0.001* 0.922
Systolic Blood 118.83+14.13 | 123201510 | <0.001* | 117.00+13.32 | 119.70+14.80 0.020* 0.399
Pressure (mmHg)
Diastolic Blood 74904952 | 77.60+10.61 0.044* 740341033 | 76.00+8.90 0.039* 0.811
Pressure (mmHg)
Dyspnea (Modified | ¢, , 14 1.12+1.91 0.015* 0.40+0.70 1.20+1.90 0.004* 0214
Borg Scale)
Upper Extremity
Fatigue (Modified 0.4140.92 4404313 <0.001* 0.64+1.00 3.51:2.83 <0.001* 0.165
Borg Scale)

*p<0.05. @ Difference between pre-test and post-test (Paired sample t-test). ® Difference between pre-test values in Trial 1 and Trial 2 (Paired sample t-test)

6PBRT: Six-Minute Pegboard Ring Test.

and diastolic blood pressure, dyspnoea, and arm
fatigue between the trials (p>0.05). The detailed
results are presented in Table 2.

The score of the 6PBRT in trial 1 and trial 2 was
157.00+41.06 and 165.30+41.81, respectively.
The score of trial 2 was significantly greater than
the trial 1 with a mean difference of 8.38+1.48
(p<0.001). Despite the statistical significance, no
clinically relevant difference was observed as the
difference (8.38+1.48) was lower than the MDC
value which was found as 16.35. The 6PBRT
showed excellent test-retest reliability with the
ICC=0.98 (95% ClI 0.82-0.99). The SEM and MDC
were calculated as 5.90 and 16.35, respectively
(Table 3).

As we expected, the patients with NYHA Class

[l had significantly lower scores in the 6PBRT
compared to the patients with Class Il (p=0.005),
showing the known-groups validity of the 6PBRT.
The 6PBRT score was 167 (150.3-196.8) for
NYHA Class Il and 132 (110-158) for NYHA Class
lll. The 6PBRT was significantly and strongly
correlated with age (r=-0.628, p<0.001), functional
class (r=-0.502, p=0.004), and activities of daily
living (r=0.522, p=0.003). It was moderately
correlated with shoulder flexor (r=0.360, p=0.047
for the dominant and r=0.391, p=0.030 for the
nondominant sides), shoulder abductor (r=0.388,
p=0.031 for the dominant and r=0.382, p=0.034
for the nondominant sides), elbow flexor (r=0.406,
p=0.036 for the dominant and r=0.382, p=0.049
for the nondominant sides) and handgrip muscles
strength (r=0.375, p=0.041 for the dominant and

Table 3: The Test Results and Test-Retest Reliability of the Six-Minute Pegboard Ring Test in Patients with Pulmonary

Hypertension.

. Trial 1 Trial 2 Difference . b
Variable Mean+SD Mean+SD Mean+SE p ICC | 95% CI p SEM | MDC
GPBRT . 157.00+41.06 | 165.30+41.81 | 8.38+1.48 | <0.001* | 0.98 |0.82-0.99 | <0.001*| 5.90 |16.35
(repetition)

*p<0.05. *Difference between Trial T and Trial 2 (Paired sample t-test). °ICC ICC: Intraclass Correlation Coefficient, SD: Standard Deviation, SE: Standard Error,
Cl: Confidence Interval, SEM: Standard Error of Measurement, SDC: Minimal Detectable Change. 6PBRT: Six-Minute Pegboard Ring Test.

Table 4: Correlations of the Six-Minute Pegboard Ring Test with Age, Functional Class, Muscle Strength, and Activities of

Daily Living.
Shoulder
Shoulder Flexor Abductor Elbow Extensor Elbow Flexor Handgrip
Variable Age NYHA Strength Strength Strength Strength Strength
MAS
D ND D ND D ND D ND D ND
r -0.628 -0.502 0.360 0.391 0.388 0.382 | -0.039 | 0.038 0.406 0.382 0.375 0.428 0.522
6PBRT
p | <0.001* | 0.004* | 0.047* | 0.030* | 0.031* | 0.034* | 0.847 | 0.850 | 0.036* | 0.049* | 0.041* | 0.018* | 0.003*

*p<0.05. 6PBRT: Six-Minute Pegboard Ring Test, NYHA: New York Heart Association, MAS: Milliken Activities of Daily Living Scale, D: Dominant Side, ND:

Non-dominant Side.
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r=0.428, p=0.018 and for the nondominant sides).
Table 4 shows the correlations coefficients.

DISCUSSION

To the best of our knowledge, this is the first study
evaluating test-retest reliability, known-groups and
convergent validity of the 6PBRT in the patients
with PH. This study showed that 6PBRT has
excellent test-retest reliability and good validity.
The higher 6PBRT scores were significantly
correlated with younger age, better functional
class and performance in activities of daily living,
and greater upper extremity muscle strength.
Heart rate, systolic and diastolic blood pressure,
dyspnoea, and arm fatigue significantly increased
after the 6PBRT, indicating that the test creates
the required load as an exercise stress test.

The mean 6PBRT ring number was 157 in this study,
which was lower than the mean ring number of
healthy individuals reported in the previous studies.
The norm values were 382.7 in Brazilian adults and
404.7 in Canadian adults for the similar age groups
as our study (10,24). Another study was conducted
in healthy adults who reported the mean 6PBRT
score as 365.2 (25). However, we should note that
these studies used a different reporting system
as they multiplied the scores by “2”. We preferred
to use the same scoring system as described by
the first study of the 6PBRT in the patients with
COPD (11). Therefore, the norm values could be
transformed as 192, 202, and 183, respectively
(10,24,25). Due to the reduced functional capacity
in the patients with PH, decreased upper extremity
function is expected compared to healthy
individuals. Heart rate, systolic and diastolic blood
pressure, dyspnoea, and arm fatigue increased
significantly from pre- to post-test on 6PBRT and
returned to baseline values after the resting period.
Lima et al. showed an increase in heart rate, blood
pressure, dyspnoea, and arm fatigue on 6PBRT and
recovery after the rest period in healthy individuals
(25). These findings suggest that the 6PBRT could
create the required loading as an exercise test.

We found an excellent test-retest reliability of the
6PBRT in PH patients, which is similar to other
studies in healthy adults and patients with COPD
(11,25). Lima et al. reported the ICC value as 0.91
(25). Zhan et al. found highly significant test-retest

correlation coefficients (r=0.910) of the 6PBRT (11).
Our study supported the previous findings that the
6PBRT has high test-retest reliability in different
populations. In this study, 6PBRT completed safely
and harmoniously. We found that the MDC was
16.35 in the patient with PH. The clinicians and
researchers could accept that the scores above
16.35 is a valid change and not due to chance (26).

Our study demonstrated that the 6PBRT has good
known-groups validity, which means that it could
differentiate the patients with worse functional
performance. As we expected, the patients with
NHYA Class Il had significantly higher scores in the
6PBRT compared to the patients with NHYA Class
[ll. Ozcan Kahraman et al. also showed a similar
result as the NYHA Class Il patients with pulmonary
arterial hypertension have significantly higher
6PBRT scores than those of the Class Il patients
(7). We found moderate-to-strong correlations
between the 6PBRT scores and age, functional
class, muscle strength, and daily living activities
to previous studies’ findings of convergent validity
(10,27-29). In healthy adults, it was reported that
there was a correlation between 6PBRT results
and age (10). Janaudis-Ferreira et al. stated that
there was a moderate correlation between 6PBRT
performance and elbow and shoulder flexors
muscle strength measured by a manual isometric
dynamometer (29). In another study, Nyberg et
al. reported a moderate correlation with shoulder
flexors measured by isokinetic muscle function in
moderate-to-severe stable patients with COPD
(28). Ozsoy et al. showed significant correlations
between the 6PBRT and age, handgrip strength, and
shoulder flexor muscle strength in older patients
with COPD (16). Felisberto et al. demonstrated
the convergent validity of 6PBRT by comparing
the performance in the test assessing peripheral
muscle function, upper-extremity activities of daily
living, and clinical impact of the disease (13). Calik-
Kutukcu et al. also reported a significant correlation
between 6PBRT score and with the number of cycles
in activities of daily living simulation test in Global
Initiative for Obstructive Lung Disease (GOLD)
stage II-Ill COPD patients (27). All these results
suggest that the 6PBRT has good validity, including
known-groups and convergent. It could reflect the
limitations in the upper extremity function.
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There are some limitations to this study. First, we
included only the patients with PH with NYHA Class
Il and IIl. In addition, the patients were recruited
from only one center. These limitations decrease
the generalizability of the results. Secondly, the
minimal clinically important difference has not
been investigated in our study. Further longitudinal
study is needed to determine the minimal clinically
important difference for the 6PBRT. Finally, we
investigated the test-retest reliability of the
6PBRT on the same day. Therefore, performance
results for the on different days were not known
for the patients with PH. However, it was reported
that same day performance gives better reliability
results than different days (30).

In conclusion, this study showed that 6PBRT has
excellent test-retest reliability and good validity,
including known-groups and convergent. The
higher 6PBRT scores were significantly correlated
with younger age, better functional class, and
performance in activities of daily living and greater
upper extremity muscle strength. Heart rate,
systolic and diastolic blood pressure, dyspnoea,
and arm fatigue significantly increased after the
6PBRT, indicating that it creates the required load
as an exercise stress test. The 6PBRT can reflect
the functional limitations in the upper extremity in
the patients with PH.
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TELIF HAKKI DEVIR FORMU

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

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

yayimlanmak lzere génderilmedigini beyan ederler.

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

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

CIKAR CATISMASI FORMU:

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

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

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

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

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

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

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

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

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

tasarlamak

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

almak

KAYNAKLAR VE FON SAGLAMA Calisma icin gerekli personel, mekan,

finansal kaynak ve arag-gerecleri saglamak

MATERYALLER

Materyaller ile ilgili sorumluluk almak

VERI TOPLAMA VE/VEYA VERI ISLEME

Verilerin toplanmasi, diizenlenmesi ve
raporlanmasi icin sorumluluk almak

ANALIZ VE/VEYA YORUMLAMA

Bulgularin degerlendirilerek
sonuglandiriimasinda sorumluluk almak

LITERATUR TARAMASI

Calisma icin gerekli literatiir taramasinda
sorumluluk almak

MAKALE YAZIMI

Calismanin tamaminin veya 6nemli
boliimlerinin yazilmasinda sorumluluk
almak

ELESTIREL INCELEME

Calismanin raporlanmasindan sonra,

dil ve yazinsal diizeltmelerden bagimsiz
olarak bilimsel anlamda calismayi yeniden
degerlendirmek
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