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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
dilimi ile sayisal olarak ifade edilmelidir. Tabloda verilen ondalik sayilarda, Tiirkce makalelerde
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EDITORDEN

Degerli Meslektaslarimiz,

2020 yili son sayisi olan Aralik sayisinda toplam 12 arastirma makalesine
yer verilmistir. Bu makalelerde, yeme ve icme becerileri siniflandirma
sisteminin serebral palsili cocuklarda degerlendirici i¢ giivenirligi ve diger
fonksiyonel siniflandirma sistemleri ile iliskisi; serebral palsili olgularda
govde ve alt ekstremite kas kuvveti ile fonksiyonel aktivite arasindaki iliski;
preterm cocuklarda okul dncesi donemde duyusal islemleme ve okula hazir
olusla iliskisi; tipik gelisim gdsteren cocuklarda dért kare adim alma testinin
gecerlik ve giivenirligi; noninvaziv mekanik ventilasyon destegi olan ve
olmayan akut solunum yetmezliginde fonksiyonel bagimsizlik ve kas kuvveti;
saglikh olgularda gévde kas enduransi, solunum fonksiyonlari ve solunum
kas kuvveti iliskisi; saglkli genc yetiskinlerde dinamometre ile intrinsik ayak
kas kuvveti degerlendirilmesinde “make” ve “break” testlerinin giivenirligi;
yash bireylerde pnémoni ve yutma fonksiyonlari arasindaki iliski; periferal
vestibiiler hipofonksiyonda vertigo, dizziness ve denge bozuklugu ile fiziksel
aktivite, egzersiz kapasitesi, guinlik yasam aktiviteleri ve yasam kalitesi
arasindaki iliski; tedavi goren eriskin kanser hastalarinda yasam kalitesi
ve kas kuvveti; Suriyeli milteci alt ekstremite amputelerinde proteze bagli
yasam kalitesinin arastiriimasi ve fizyoterapi ve rehabilitasyon egitiminde
simile hasta kullaniminin 6grenme motivasyonu ve 6grenci geri bildirimine
etkisi konulari incelenmektedir.

Turk Fizyoterapi ve Rehabilitasyon Dergisine makale gondererek ve
hakemlik yaparak katki veren tiim meslektaslarimiza tesekkiir ederiz. Diinya
genelinde oldukca zor siireclerin yasandigi 2020 yilinin sonuna geldigimiz
bugiinlerde, tim meslektaslarimizin yaklasmakta olan yeni yilini kutlar,
saglikli, verimli ve basarili bir yil temenni ederiz.

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

Editor
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EDITORIAL

Dear Colleagues,

Twelve original articles are included in December 2020 issue. These articles
include the following topics: the Turkish version of eating and drinking
ability classification system intrarater reliability and the relationships
with the other functional classification systems in children with cerebral
palsy; relationship between trunk and lower extremities muscle strength
and functional activity in children with spastic cerebral palsy; sensory
processing in preterm children at five years of age and its association with
school readiness; validity and reliability of four square step test in typically
developed children; functional independence and muscle strength in acute
respiratory failure with and without non-invasive mechanical ventilatory
support; relationship between trunk muscle endurance, pulmonary function,
and respiratory muscle strength in healthy individuals; reliability of
‘make’ and ‘break’ tests in assessing intrinsic foot muscle strength using
a handheld dynamometer in young healthy adults; relationship between
pneumonia and swallowing function in elderly; relation of vertigo, dizziness
and imbalance with physical activity, exercise capacity, activities of daily
living, and quality of life in peripheral vestibular hypofunction; quality of
life and muscle strength in adult cancer patients receiving treatment;
quality of life related to prosthesis in Syrian Refugee lower extremity
amputees; effect of simulated patient use on learning motivation and
student feedback in physiotherapy rehabilitation education;.

We would like to thank all authors and the reviewers for contributing to
Turkish Journal of Physiotherapy and Rehabilitation. As the end of 2020
approaches, which has been overwhelming in the recent history, we wish a
healthy, productive, and successful new year to all colleagues.

Sincerely,

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

Editor
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THE TURKISH VERSION OF THE EATING AND
DRINKING ABILITY CLASSIFICATION SYSTEM: INTRA-
RATER RELIABILITY AND THE RELATIONSHIPS WITH
THE OTHER FUNCTIONAL CLASSIFICATION SYSTEMS

IN CHILDREN WITH CEREBRAL PALSY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Oral motor problems, feeding and swallowing problems are one of the most common problems in
children with cerebral palsy. The Eating and Drinking Ability Classification System (EDACS) is used to classify
eating and drinking performance in children with cerebral palsy. The aims of this study were to translate the
EDACS into the Turkish and to investigate its intra-rater reliability and the relationship with other functional
classification systems.

Methods: The EDACS was translated from English into Turkish. The Turkish version of the EDACS was applied
to 125 children with cerebral palsy. For intra-rater reliability, the Turkish EDACS was re-scored after two weeks.
Gross Motor Function Classification System, Manual Ability Classification System, and Communication Function
Classification System were also recorded to determine the functional status of children.

Results: Fifty-four females and 71 males with a mean age of 7.44+3.95 years were included. The intra-rater
reliability of the Turkish EDACS was almost perfect (ICC=0.972, Confidence Interval=0.959-0.980, p<0.001).
Significant correlations were found between the Turkish EDACS and Gross Motor Function Classification System,
Manual Ability Classification System, and Communication Function Classification System (r=0.769, r=0.786, and
r=0.824, respectively, p<0.001).

Conclusion: The Turkish EDACS was found as a highly reliable instrument. The level of functional eating and
drinking abilities is related to motor functional levels and communication status of children with cerebral palsy.

Key Words: Cerebral Palsy; Drinking; Eating; Swallowing.

YEME VE iCME BECERILERIi SINIFLANDIRMA
SISTEMININ TURKCE VERSIYONU: SEREBRAL PALSILI
COCUKLARDA DEGERLENDIRICi-iCi GUVENIRLIGI VE
DIGER FONKSIYONEL SINIFLANDIRMA SiSTEMLERI
ILE iLiSKisI

ARASTIRMA MAKALESI

0z

Amag: Oral motor problemler ile beslenme ve yutma problemleri serebral palsili cocuklarda en sik rastlanan
problemlerden bir tanesidir. Yeme icme Becerisi Siniflandirma Sistemi (EDACS) serebral palsili cocuklarda
yeme ve icme performansini siniflandirmak icin kullanilir. Bu ¢alismanin amaglari, EDACS’I Tiirkge'ye cevirmek,
degerlendirici-ici gtivenirligi ve diger fonksiyonel siniflandirma sistemleri ile iligkisini arastirmakti.

Yéntem: EDACS ingilizce’den Tiirkge'ye cevrildi. EDACS'in Tiirkce versiyonu 125 serebral palsili cocuga uyguland.
Degerlendirici-ici giivenirligi icin Tirkce EDACS iki hafta sonra tekrar puanlandi. Cocuklarin fonksiyonel
durumlarini belirlemek icin Kaba Motor Fonksiyon Siniflandirma Sistemi, El Becerileri Siniflandirma Sistemi ve
iletisim Fonksiyonlari Siniflandirma Sistemi seviyeleri de kaydedildi.

Sonuglar: Yas ortalamasi 7,44+3,95 yil olan 54 kiz ve 71 erkek calismaya katildi. Tiirkge EDACS’in degerlendirmeci-
ici guivenirligi neredeyse mikkemmeldi (ICC=0,972 ve Giiven Aralig1=0,959-0,980, p<0,001). Tiirkce EDACS ile
Kaba Motor Fonksiyon Siniflandirma Sistemi (r=0,769), El Becerileri Siniflandirma Sistemi (r=0,786) ve iIeti§im
Fonksiyonlari Siniflandirma Sistemi (r=0,824) arasinda anlamli pozitif korelasyon bulundu (p<0,001).

Tartigma: Tiirkce EDACS son derece guvenilir bir arag olarak bulundu. Serebral palsili ¢ocuklarin fonksiyonel
yeme ve icme becerileri, motor fonksiyon seviyeleri ve iletisim durumlari ile iliskilidir.

Anahtar Kelimeler: Serebral Palsi; icme; Yeme; Yutma.
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INTRODUCTION

Cerebral palsy (CP) encompasses a heterogeneous
group of disorders resulting from a non-progressive
disruption or injury in fetal or infant brain. The CP
is the most common neuromotor problem that
causes physical disability in childhood (1). While
the overall prevalence of CP was 2.11 per 1000 live
births, the prevalence of CP was determined as 4.4
per 1000 live births in Turkey (2,3). The problems
of sense, cognition, communication, speech, oral
motor function, eating and drinking activities and
nutrition may accompany motor disorders (4).

There is no adequate workable definition of oral
motor disabilities, and measurement of prevalence
rates varies enormously. However, Edvinsson and
Lundqvist found that orofacial dysfunction occurred
about 80% of the individuals and was present
in all sub diagnoses in CP (5). Three out of four
children with CP have oral motor disabilities that
cause some difficulties with managing various food
textures, choking on fluids and solids, slow eating,
and handling utensils (6,7). Difficulties in the process
of swallowing may cause dysphagia as disorders of
eating and drinking activities. Two in three children
with CP are estimated to have oropharyngeal
dysphagia (8). Children who have dysphagia also
encounter difficulties in participating in social life
activities such as attending mealtimes with family
and friends. It is reported that eating and drinking
of adolescents with CP caused negative feelings
including shame, frustration, fear of choking,
concerns about future and distress (6). Children
with CP are at risk for limited intake, malnutrition,
aspiration, pneumonia, respiratory problems, and
weak growth contribute significantly to increased
morbidity and mortality (9,10). Therefore,
evaluation and early management of eating and
drinking difficulties become very important.

In the last two decades, researchers have
developed simple multi-level classification systems
to determine the activity level and functional
capacity of children with CP. These classification
systems are practical scales defining a common
international language that provides ease of
communication between various disciplines while
characterizing comprehensive profiles of children
with CP (11). Gross Motor Function Classification
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System (GMFCS), Manual Ability Classification
System (MACS), and Communication Function
Classification System (CFCS) are the most well-
known classification systems that have high
validity and reliability and used in almost all CP-
related research worldwide (12). Recently, the
Eating and Drinking Ability Classification System
(EDACS) has been developed for describing the oral
functional capacity of children with CP aged three
years and older (13). Once translated into Turkish,
professionals in Turkey would able to use EDACS to
identify children with CP in studies of swallowing
function, eating and drinking skills. We could
not find another valid and reliable classification
system related to eating and drinking function of
children with CP in Turkish language. This study
would be the first classification system translated
into Turkish to define the function of eating and
drinking in children with CP.

The aims of this current study were to translate the
EDACS into the Turkish language and to investigate
the intra-rater reliability of the Turkish version of
the EDACS, and to determine its relationship with
the other functional classification systems. We
hypothesized that the Turkish EDACS has sufficient
intra-rater reliability, and the EDACS is related
to the other classification systems including the
GMFCS, MACS, and CFCS.

METHODS
Study Design

We performed a prospective cross-sectional
psychometric study. This study has three parts
including translation of the EDACS into the Turkish,
intra-rater reliability, concurrent validity, and the
relationship with the other classification systems.
The ethical approval of the study was obtained
from the Non-Interventional Clinical Research
Ethics Committee (Approval Date: 10.10.2017 and
Approval Number: GO17/787-16).

Participants

One hundred and twenty-five children with a
diagnosis of CP undergoing a rehabilitation
program at the Hacettepe University Faculty of
Physical Therapy and Rehabilitation were included
in the study. The sample size was identified after
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power analysis based on study of Tschirren et al
(14). The number of participants to be included in
the study with 80% power with alpha error margin
0.05 and beta 0.20 was determined as at least 100
children with CP. Inclusion criteria were: diagnosed
as CP by a pediatric neurologist, and older than
three years of age. Children who were under three
years of age were excluded from the study. Children
with CP and their parents were informed about the
study and written informed consent was obtained
from the parents. All participants were classified
according to Turkish versions of classification
systems, GMFCS and the CFCS. Additionally,
children aged four years and above classified with
MACS by experienced physiotherapists about the
motor and swallowing problems (Table 1).

The GMFCS was used to assess the sitting position,
walking, and use of mobility devices. GMFCS shows
the general performance of the child at home,
school, or in society. It classifies the movement
ability of a child with CP into five different levels
between level | and V. Level | indicates “Walks
without limitations,” level Il “Walks with limitations,”
level 1l “Walks using a hand-held mobility device,”
level VI “Self-mobility with limitations, may use
powered mobility,” and level V “Transported in
a manual wheelchair.” The GMFCS is a valid and
reliable system in children with CP (15).

The MACS, classify the use of hands in handling
objects during daily living activities and the
need for self-help or adaptation into five levels
in children with CP aged 4-18 years. According
to MACS levels, level | subjects handle objects
easily and successfully, and level Il handles most
objects, but with reduced quality and/or speed of
achievement. The level lll handles most objects, but
with reduced quality and/or speed of achievement,
level IV handles a limited selection of easily
managed objects in simple actions, and level V
does not handle objects and has severely limited
ability to perform even simple actions. The MACS is
a valid and reliable classification system in children
with CP (16).

The CFCS classify the everyday communication of
anindividual with CP into one of five levels according
to the effectiveness of communication. It consists
of five levels describing everyday communication
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ability including level I a person who independently
and effectively alternates between being a sender
and receiver of information with most people in
most environments. Level Il subject is a person who
independently alternates between being a sender
and receiver with the most of the people in most
environments, but the conversation may be slower.
Level Il is a person who usually communicates
effectively with familiar communication partners,
but not unfamiliar partners, in most environments.
Level IV is the person who is not always consistent
with communicating with familiar communication
partners. Level V is a person who is seldom able to
communicate effectively even with familiar people.
The validity and reliability of the CFCS in children
with CP have been shown (17).

The EDACS describes the functional eating and
drinking abilities of children with CP aged three
years and older by using five distinct levels. It refers
to key features including “safety”” (aspiration and
choking) and “efficiency” (amount of food lost and
time taken to eat). The EDACS also provides a three-
level ordinal rating scale to describe the degree
of required assistance (independent; requires
assistance, and dependent). The five distinct levels
of ability include information about biting, chewing,
and swallowing ability, food, and fluid textures that
are managed, and breath changes associated with
eating and/or drinking, and risk due to aspiration
or choking. Level V shows an inability to eat and
drink. The EDACS is a similar and complementary
to five-level classification system to previous
classifications. According to the EDACS levels,
subjects in level | eat and drink safely and efficiently.
Level Il subjects eat and drink safely but with some
limitations for efficiency. Level Ill subjects eat and
drink with some limitations to safety, and there
may be limitations to efficiency. The subjects in
level IV eat and drink with significant limitations for
safety. Level V subjects are unable to eat or drink
safely - tube feeding may be considered to provide
nutrition (13,14).

All children were observed in clinical settings
to classify according to their gross motor and
manual activities, and communication levels. An
experienced physiotherapist directly observed their
eating and drinking abilities in the clinical setting
during feeding.



Translation Process

We obtained authorization and permission for
validation from the owner (Seller D) of the EDACS
copyright. The translation process of the EDACS
consisted of two parts and based on the World
Health Organization’s instructions. The EDACS
was translated into Turkish language by two
native Turkish physiotherapists whose expertise
was in the field of swallowing disorders in children
with CP. Then, both translated documents were
combined as draft translation. The translated
version was translated back into the English by a
native English speaker professional translator and
compared with the original original measurement
to correct translation mistakes. A linguist supported
in crucial areas. After the translation process was
completed, the Turkish version of EDACS was sent
to three clinical physiotherapists to check if it is
understandable.

Intra-rater Reliability

The intra-rater reliability is the degree to which
the result of a test is consistent over time (18).
All children were observed in their usual mealtime
seating for at least one meal. The textures of food
and fluids during mealtimes were similar to those
the participant received at home. Children who
need feeding adaptation were also recorded. The
level of the Turkish EDACS was noted. After two
weeks, the levels of the Turkish EDACS were re-
scored by the same physiotherapist for intra-rater
reliability.

Relationship between Classification Systems
The GMFCS, MACS, and CFCS levels of all children
were recorded to investigate the relationship

between eating and drinking function, locomotion
level, manual ability, and communication status.
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Statistical Analysis

Statistical analysis was performed using IBM-
SPSS for Windows version 20 (IBM Corp, New York,
USA). Descriptive analyses were performed For
intra-rater reliability, the Intra-class Correlation
Coefficient (ICC) value was used. Values of 0.41
to 0.60 indicate moderate agreement, 0.61 to
0.80 substantial agreements, and 0.81 to 1.00
almost perfect agreement (19). The Spearman’s
Correlation Coefficient was used to assess the
correlation between the Turkish EDACS level and
relationship with the other functional classification
systems (GMFCS, MACS, and CFCS) (20).

RESULTS

A total of 125 children with CP, of which 56.80%
(n=71) were males and 43.20% (n=54) were
females included in the study between January
2018 and May 2018. The mean age of the children
with CP was 7.44+3.95 years. Table 1 presents
the frequencies of children with CP according
to functional classification systems (GMFCS,
MACS, and CFCS). Table 2 shows the descriptive
characteristics of the children. According to the
EDACS, there were 44 (35.2%) children in level |,
34 (27.2%) children in level 1l, 16 (12.8%) children
in level lll, 22 (17.6%) children in level IV, and nine
(7.2%) children classified at the level V.

Agreement among therapists was almost perfect
for the EDACS level within 95% Confidence Interval
(ICC=0.972 Confidence Interval=0.959-0.980,
p<0.001).

There were significant correlations between the
EDACS, and GMFCS, MACS, and CFCS (r=0.769,
r=0.786, and r=0.824, respectively, p<0.001) (Table
3).

Table 1: Distribution of Children According to Functional Classification Systems.

GMFCS MACS CFCS

Levels

n % n % n %
| 22 17.60 33 26.40 35 28
] 26 20.80 28 22.40 24 19.2
]| 22 17.60 22 17.60 22 17.6
v 25 20 14 11.20 22 17.6
\ 30 24 28 22.40 22 17.6

GMFCS: Gross Motor Function Classification System, MACS: Manual Ability Classification System, CFCS: Communication Function Classification System.
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Table 2: Descriptive Characteristics of Children with Cerebral Palsy (n=125).

Parameter Mean:SD Min-Max
Age (years) 7.44+3.95 4-18
Gender n %
Female 54 432
Male 71 56.8
CP Types n %
Spastic 95 76
Dyskinetic 19 15.2
Ataxic 9 7.2
Hypotonic 2 1.6

CP: Cerebral Palsy.

Table 3: Relationship between Turkish Version of Eating and Drinking Ability Classification System and Gross Motor
Function Classification System, Manual Ability Classification System, and Communication Function Classification System.

GMFCS

MACS CFCS

Parameters
r P

r p r p

0.769 <0.001*

EDACS

0.786 <0.001* 0.824 <0.001*

*p<0.05 EDACS: Eating and Drinking Ability Classification System, GMFCS: Gross Motor Function Classification System, MACS: Manual Ability Classification

System, CFCS: Communication Function Classification System.

DISCUSSION

in this study, we found that the Turkish EDACS had
high intra-rater reliability and high correlations
with the other functional classification systems
as we hypothesized. The Turkish version of a new
measurement for classifying eating and drinking
abilities of children with CP with acceptable
psychometric properties is vital to be used in
clinical settings or research studies.

Eating and drinking difficulties in children with CP
have been shown as a common problem by different
studies (6,21). However, in their systematic review,
Sellers et al. (13) identified the lack of a reliable
ordinal scale to classify the eating and drinking
abilities of children with CP in both clinical and
research contex. Therefore, the EDACS may
play a crucial role to classify eating and drinking
abilities in individuals with CP, and it is essential
to show its reliability in different languages (22).
The EDACS identifies the critical features including
safety (choking and aspiration risk) and efficiency
(mealtime and food loss from the mouth) linked
with limitations to oral skills required for biting,
chewing, and swallowing (13).

After the World Health Organization has declared
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the International Classification of Functioning,
Disability, and Health, activity and participation
become a crucial issue for rehabilitation (23).
Although there are several assessment methods
related to oral motor problems, which mostly
focus on body functions and structures, the Turkish
EDACS is one of the systems that directly focus on
feeding problems of children with CP, which is the
activity part of the International Classification of
Functioning, Disability and Health. Since it allows
using a common language between professionals
and parents, it could also help to focus on family-
centered rehabilitation (24).

Sellers et al. noted that the level of intra-rater
agreement was 78% during the development phase
of the EDACS (13). Benfer et al. found that intra-
rater reproducibility of the EDACS was strong and
suggested that there was little variability between
repeated evaluations by the same rater. It has an
88.3% intra-rater agreement, and ICC was 0.95 (8).
We found that the Turkish EDACS had a high intra-
rater agreement, and ICC value was 0.97, which is
quite similar to the previous findings.

Correlations of the Turkish EDACS with other
functional classification systems were found



moderate to high in previous studies (8,13,25).
Tschirren et al. stressed that the EDACS correlated
moderately to highly with GMFCS (r=0.52), MACS
(r=0.69), and CFCS (r=0.64) (14). Benfer et al. found
that the EDACS classification is strongly related to
the GMFCS in children with CP (10). Monbaliu et al.
stated that the EDACS was significantly related to
GMFCS (r=0.78) and MACS (r=0.77) but moderately
related with CFCS (r=0.49) in children with dyskinetic
CP (25). Goh et al. compared the classification
systems for oropharyngeal dysfunction in children
with CP, and they used the EDACS, CFCS, GMFCS,
and MACS for the classification (26). While
the EDACS level presented strong relationship
CFCS (r=0.74) and MACS (r=0.69), there was a
weak relationship with GMFCS (r=0.51) (26). As
a complementary result, we also found a high
correlation between the Turkish EDACS and
GMFCS, MACS, and CFCS. Therefore, all studies
studies mentioned emphasized that the level of
functional eating and drinking abilities is related to
motor functional levels and communication status
of children with CP.

The main limitations of the study were the lack
of inter-rater reliability of the Turkish EDACS and
concurrent validity of the Turkish version. It is
recommended to be determined in future studies.

In conclusion, the study showed that the Turkish
EDACS is a reliable instrument to describe the
functional eating and drinking abilities of children
with CP. The functional eating and drinking
abilities of children with CP is also related to
motor functional levels and communication status,
which are measured by frequently used functional
classification systems including GMFCS, MACS,
and CFCS. We recommend that therapists and
researchers could use the EDACS in their clinical
and research practice in children with CP with
eating and drinking difficulty as well as to describe
their abilities of children with CP using the other
classification systems. Further study is need to
determine interrater reliability and concurrent
validity of Turkish EDACS.
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SEREBRAL PALSiLi COCUKLARDA GﬁVD!E VE ALT
EKSTREMITE KAS KUVVETI ILE FONKSIYONEL
AKTIVITE ARASINDAKI ILISKININ INCELENMESI

ARASTIRMA MAKALESi

0z
Amag: Serebral palsili (SP) olgularda kas zayiflig1 6nemli motor problemler arasinda yer almaktadir. Bu

calismanin amaci, ambule spastik tip SP’li olgularda govde ve alt ekstremite kaslarinin izometrik kuvveti
ile fonksiyonel aktivite arasindaki iliskiyi incelemekti.

Yontem: Calismaya yaglari 7-18 yil arasinda degisen ve yas ortalamalari 12,53+3,27 yil olan 54 spastik
tip SP'li olgu dahil edildi. Olgularin govde fleksor ve ekstansor kaslari ve alt ekstremite kaslarinin (kalca
fleksor, ekstansor, abduktor ve adduktor, diz fleksor ve ekstansor, ayak bilegi dorsifleksor ve plantar
fleksor) izometrik kuvvet degerlendirmeleri el dinamometresi ile yapildi. Olgularin kaba motor fonksiyonlari
Kaba Motor Fonksiyon Olciitii (KMFO)'niin D ve E bélimleri ile degerlendirildi ve Kaba Motor Fonksiyon
Siniflama Sistemi (KMFSS) ile seviyeleri belirlendi. Fonksiyonel aktivitenin degerlendirilebilmesi icin stireli
kalk yurt testi (TUG) ve otur kalk testi (OKT) kullanild.

Sonuglar: KMFO D ve E puanlari ile kalga fleksor, ekstansor, abduktor ve adduktor, diz ekstansor ve
fleksor, ayak bilegi dorsifleksor ve plantar fleksor kas kuvveti arasinda anlamli iliski oldugu gozlemlendi
(p<0,05). TUG testi ile kalca ekstansor ve abduktor, diz ekstansor ve ayak bilegi plantar fleksor kas kuvveti
arasinda anlamli iliski oldugu belirlendi (p<0,05). OKT ile kalca fleksor, ekstansor, abduktor adduktor, diz
ekstansor ve fleksor, dorsifleksor ve plantar fleksor kaslari arasinda anlamli iliski oldugu gozlemlendi
(p<0,05).

Tartisma: Bu calisma, SP’li cocuklarda gévde ve alt ekstremite kas kuvveti ile fonksiyonel aktivite
arasinda farkli seviyelerde, degisik siddette ve yonde iliski oldugunu gostermektedir. SP’li cocuklarda kas
kuvveti fonksiyonel aktivite icin kritik rol oynamaktadir.

Anahtar Kelimeler: Cocuk; Kas Kuvveti; Serebral Palsi.

AN INVESTIGATION OF RELATIONSHIP BETWEEN
TRUNK AND LOWER EXTREMITY MUSCLE STRENGTH
AND FUNCTIONAL ACTIVITY IN CHILDREN WITH
SPASTIC CEREBRAL PALSY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Muscle weakness is an motor important impairment among children with cerebral palsy (CP).
This study investigated the correlation between trunk and lower extremity isometric muscle strength and
functional activity in children with ambulatory spastic CP.

Methods: Fifty-four ambulatory children with spastic CP, aged 7-18 years (age=12.53+3.27 years)
were included in this study. Hand dynamometer was used to determine trunk flexor and extansor and
lower extremity muscles (hip flexos, extansor, abductor, and adductor, knee flexor and extansor, ankle
dorsiflexor and plantarflexor muscles) isometric muscle strength. Gross motor function measured using
Gross Motor Function Measure (GMFM) dimensions D and E, and Gross Motor Function Classification
System (GMFCS) was used to classified gross motor function level. timed up and go test (TUG) and sit to
stand test (SST) were used for the evaluation of functional activity.

Results: The GMFM D and E scores were significantly related to hip flexor, extansor, abductor and
adductor, knee extansor and flexor, ankle dorsiflexor, and plantar flexor muscle strength (p<0.05). The
TUG test was significantly associated with hip extansor and abductor, knee extansor and ankle plantar
flexor muscle strength (p<0.05). The SST was significantly correlated with hip extansor and abductor,
knee extansor and ankle plantar flexor muscle strength (p<0.05).

Conclusion: This study showed that there is a relationship between muscle strength of the trunk and
lower extremity muscle strength in children with CP and functional activity at different levels, severity,
and direction. Muscle strength might play critical role in functional activities in children with CP.

Key Words: Child; Muscle Strength; Cerebral Palsy.
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Serebral Palsili Cocuklarda Gévde ve Alt Ekstremite Kas Kuvveti ile Fonksiyonel Aktivite Arasindaki iliskinin incelenmesi

GiRiS

Serebral palsi (SP), hareket ve postur gelisiminde
bozukluk olarak tanimlanmakta olup, Tirkiye'de
yapilan bir epidemiyolojik calismaya gére, 1000
canh dogumda 4,4 oraninda gorilmektedir (1,2).
SP’de motor bozukluklar ortaya ¢ikmakla birlikte
tabloya duyusal, bilissel, iletisim ve algilama
problemleri de eslik edebilmektedir (1).

SP’li olgularin kaslarindaki yapisal anormallikler
ve noral kontroldeki degisiklikler (motor inite
desarjlarinda yetersizlik, agonist ve antagonist
kaslar arasindaki yetersiz koaktivasyon), kas kuvveti
gelisimini olumsuz etkilemekte ve kas zayifligina
sebep olmaktadir (3). Kas zayifliginin, izole motor
kontrolde kayip veya azalmaya sebep oldugu ve bu
durumun fonksiyonel aktivite ve katihm kisitliligina
yol actigl ifade edilmektedir (1). Literatirde,
yiksek fonksiyonel seviyeye sahip olan SP’li
olgularda dahi tipik gelisim gosteren akranlarina
kiyasla % 50 oraninda daha distik kas kuvvetinden
bahsedilmektedir (4). Bircok calisma  SP’li
cocuklarda alt ekstremite kas kuvveti ile fonksiyonel
aktivite arasinda iligki oldugundan bahsetmektedir.
(5-8). Hafif etkilenimli okul cagindaki spastik tip
SP’li olgular bagimsiz diizeyde olmalarina ragmen,
mevcut kas zayifliklar nedeni ile tipik gelisim
gosteren akranlarina gére bozuk yiiriime paterni ile
yurtimekte ve zaman icerisinde yiiriime becerisinde
gerilemeler meydana gelmektedir (5). SP’li
olgularda yapilan bir calismada kalca abduktor ve
diz fleksor kas kuvveti ile yiirime hizi, oturup kalkma
aktivitesi, basamaga yan adim alma ve zamanli
basamak ¢ikma aktiviteleri arasinda iliski oldugunu
belirtilmistir (6). Ross ve ark., dorsifleksor, plantar
fleksor, diz fleksor, diz ekstansor, kalca abduktor ve
kalca adduktor kas zayifligi ile fonksiyonel aktivite
kisithligr arasinda gucli bir iliski oldugunu ifade
etmistir (5). Unger ve Engsberg, SP’li olgularda zayif
abdominal kas aktivasyonundan bahsetmektedir
(7). Ayrica, spastik tip SP’li olgularda yaptig
calismasinda abdominal kas kuvvetinin pelvik tilt
derecesi ile iliskili oldugunu ve yiiriime fonksiyonu
ve oturup kalkma aktivitesi icin belirleyici oldugunu
belirtmistir (8). Ancak govde kas kuvveti ile
fonksiyonel aktivite arasindaki iliskiyi inceleyen az
sayida calismaya rastlanmaktadir. Bu calismanin
amacl, ambule spastik tip SP’li olgularda gévde kas
kuvveti, alt ekstremite kas kuvveti ve fonksiyonel
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aktivite arasinda iliskiyi incelemekti.
YONTEM

Calismaya, KKTC Dogu Akdeniz Universitesi
Bilimsel Arastirma ve Yayin Etigi Kurulu'nun
18.12.17 tarih ve 2017/51-21 sayili onay karari
dogrultusunda baslandi. Calisma, Dogu Akdeniz
Universitesi, Saglikli Yasam Merkezi, Fizyoterapi
ve Rehabilitasyon Bolimi Pediatrik Rehabilitasyon
Unitesine Subat-Ekim 2018 tarihleri arasinda
basvuran, yaslar 7-18 yil arasinda degisen spastik
tip SP’li olgular Uzerinde gerceklestirildi. Aileleri
calismaya katilmayr gonilli olarak kabul eden
olgular dahil edildi. Calisma sireci ile ilgili bilgi
verildikten sonra olgular ve ebeveynlerinden yazili
aydinlatilmis onam formlari alindi. Calismaya
sadece spastik tipde etkilenimi olan ve Kaba Motor
Fonksiyon Siniflama Sistemine (KMFSS) gore
seviye 1 ve 2 olan olgular dahil edildi (9). Son bir
yil icerisinde alt ekstremitelerine yonelik cerrahi
operasyon gecirmis olan, son alti ay icerisinde
Botulinum toksin enjeksiyonu uygulanmis olan,
isitme problemi, gérme problemi ve epilepsisi
bulunan ve kooperasyonu iyi olmayan cocuklar
calisma disi birakildi. Dahil edilen olgular, Avrupa
Serebral Palsi izleme Grubu'nun énerdigi siniflama
sistemi dikkate alinarak spastik unilateral (17 olgu)
ve spastik bilateral (37 olgu) olarak kaydedildi
(10). Kaba motor fonksiyonlarin ve aktivitenin
degerlendirilebilmesi icin Kaba Motor Fonksiyon
Olciitii (KMFO)'niin D ile E bolimleri (ayakta durma,
yurime, kosma ve zplama degerlendirilmesine
yonelik kisimlari) uygulandi. Olcekte test edilecek
bolimlerdeki komutlar dikkate alinarak olgunun
aktif olarak motor fonksiyonlari yerine getirmesi
istendi.  Hareketin  kalitesine  bakilmaksizin
baslatamamasi (O puan), baslatabilmesi (1 puan),
devam ettirilebilmesi (2 puan) ve tamamlanmasi (3
puan) olmak uzere O ile 3 puan arasinda skorlandi
ve toplam puan kaydedildi (11).

Olgularin izometrik kas kuvvetinin
degerlendirilebilmesi icin, standart pozisyonlarda
el dinamometresi (Hand-Held Dinamometre,
Lafayette Manual Muscle Tester, Model 01163,
Lafayette Instrument Company, Sagamore
Parkway North Lafayette, ABD) kullanildi (12,13).
Testler sirasinda kompansasyonlari engellemek ve



spastisiteyi artirmamak icin standart pozisyonlar
tercih edildi. Kullanilan standart ozisyonlar Tablo
1'de ozetlenmistir (12-14). Testler, cocuklarin

anlayabilecegi

sekilde anlatildiktan sonra,

iki

deneme tekrari ile ve her test, yorgunlugu énlemek

amaclyla, testler

arasinda 15 saniye dinlenme

araliklari verilerek uygulandi. Cihaz direnci ile elde

Deger U, Mutlu A.

edilen izometrik kasilma kuvveti degeri U¢ kez
kaydedilip ortalamasi alindi (12,13). Tim olgularda
govde ekstansorleri ve fleksorleri, bilateral kalca
fleksorleri, abduktorleri, adduktorleri, ekstansorleri,
diz ekstansorleri ve fleksorleri, ayak bilegi dorsi
fleksorleri ve plantar fleksorlerinin izometrik kas
kuvvet degerleri &lculdi.

Tablo 1: Kas Kuvveti Testi icin Kullanilan Standart Pozisyonlar.

Kas Grubu

Olgunun Pozisyonu

Stabilizasyon Noktasi | Dinamometre Pozisyonu

Govde Fleksorleri

Bas ve govde dik pozisyonda,
ayaklar yere tam temas

halinde olacak sekilde oturma
pozisyonunda ve eller umblikus
seviyesinde birbirine kenetli iken
yapildi.

Dinamometrenin probu sternumun
orta noktasinda olacak sekilde
yerlestirildi ve dinamometre
bantlar aksilla hizasindan
gecirilerek sandalyeye sabitlendi.

Pelvisten ve femur
cevresinden gecirilen
kemer ile sandalyeye
stabilize edildi.

Govde
Ekstansorleri

Bas ve govde dik pozisyonda,
ayaklar yere tam temas
halinde olacak sekilde oturma
pozisyonunda ve eller karsit
omuzlarda capraz halde iken
yapildi.

Pelvisten ve femur
cevresinden gecirilen
kemer ile sandalyeye
stabilize edildi.

Dinamometrenin probu, skapulalarin
orta noktasinda ve kolumna
vertebralis lizerinde olacak sekilde
bantla sandalyeye sabitlendi.

Kalca Fleksorleri

Bas ve govde orta hatta ve test
disi ekstremiteler sabit, kalca ve
diz 90 derece fleksiyonda iken

sirtlistli pozisyonunda uyguland.

SIAS hizasi ve aksilla
hizasindan paralel
iki kemer ile yataga
stabilize edildi.

Dinamometrenin probu femurun
anterior iz distimiinde orta noktaya
yerlestirildi.

Kalca
Ekstansorleri

Bas ve govde orta hatta ve test
disi ekstremiteler sabit, kalca ve
diz 90 derece fleksiyonda iken

sirtlistli pozisyonunda uygulandi.

SIAS hizasi ve aksilla
hizasindan paralel
iki kemer ile yataga
stabilize edildi.

Dinamometrenin probu femurun
posterior iz diisimiinde orta
noktaya yerlestirildi.

Bas ve govde orta hatta, test disi

Dinamometrenin probu femurun

Kalca ekstremiteler sabit halde, kalca Diger ekstremite lateral iz diisimiinde orta kismina
Abduktorleri ve diz ekstansiyonda iken sirtiistii | stabilize edildi. Jz cuz
. yerlestirildi.
pozisyonunda uygulandi.
Bas ve govde orta hatta, test disi Dinamometrenin probu femurun
Kalca ekstremiteler sabit halde, kalca Diger ekstremite lateral iz di Um[jr?de orta kismina
Adduktorleri ve diz ekstansiyonda iken sirtiistli | stabilize edildi. ?

pozisyonunda uygulandi.

yerlestirildi.

Diz Fleksorleri

Bas ve govde dik pozisyonda,
kalca ve diz 90 derece fleksiyonda,
ayaklar yere tam temas

halinde olacak sekilde oturma
pozisyonunda ve eller uyluk
tzerinde iken uygulandi.

Pelvisten kemer ile
sandalyeye stabilize
edildi.

Dinamometrenin probu tibia
posterior iz diisimiinde 2/3’ltk alt
kisima yerlestirildi.

Diz Ekstansorleri

Bas ve govde dik pozisyonda,
kalca ve diz 90 derece fleksiyonda,
ayaklar yere tam temas

halinde olacak sekilde oturma
pozisyonunda ve eller uyluk
tzerinde iken uygulandi.

Pelvisten kemer ile
sandalyeye stabilize
edildi.

Dinamometrenin probu tibia
anterior iz digtiminde 2/3’lik alt
kisima yerlestirildi.

Dorsi Fleksorler

Bas ve govde orta hatta ve test
disi ekstremiteler sabit, kalca ve
diz ekstansiyonda iken sirtiisti
pozisyonunda uygulandi.

Femur proksimalinden
kemer ile yataga
stabilize edildi.

Dinamometrenin probu ayagin
dorsal yiiziinde orta kisima
yerlestirildi.

Plantar Fleksorler

Bas ve govde orta hatta ve test
disi ekstremiteler sabit, kalca ve
diz ekstansiyonda iken sirtiisti
pozisyonunda uygulandi.

Femur proksimalinden
kemer ile yataga
stabilize edildi.

Dinamometrenin probu ayagin
plantar yiiziinde orta kisima
yerlestirildi.

SIAS: Spina iliaka Anterior Superior.
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Tablo 2: Calismaya Katilan Olgularin Sosyo-demografik ve Klinik Ozellikleri.

Degiskenler - SP (n=54)
X+SS min-maks
Yas (yil) 12,53+3,27 7-18
Cinsiyet (K/E), n (%) 19/35 35,20/64,80
Boy (cm) 144,79+17,91 110-180
Viicut Agirhigi (kg) 38,82+16,17 17-93
Beden Kiitle indeksi (kg/m?) 17,91+3,88 12,00-30,35
SP Siniflandirmasi n %
Unilateral 17 31,50
Sag Hemiparezi 9 16,70
Sol Hemiparezi 8 14,80
Bilateral 37 68,50
Kaba Motor Fonksiyon Siniflama Sistemi n %
Seviye 1 13 24,10
Seviye 2 41 75,90
KMFO XSS min-maks
D (%) 71,26+10,05 46,15-92,30
E (%) 68,44+10,43 48,61-88,89

KMFO: Kaba Motor Fonksiyon Olciitii. SP: Serebral Palsi.

Calismamizda fonksiyonel aktiviteyi degerlendirmek
icin otur kalk testi (OKT) ve sireli kalk yiru testi
(TUG) kullanildi (14,15). OKT icin iki deneme tekrari
yapildiktan sonra her olgudan, kalca ve dizleri 90
derece fleksiyonda, ayaklari yere tam temas halinde
iken oturdugu kolcaksiz ve sirt destegi olmayan
sandalyeden kalkip, tekrar geri oturmasi istendi.
Kronometre ile 1 dakika icerisinde oturup kalkma
sayisi kaydedildi (14). TUG testi icin her olgudan,
kalca ve dizleri 90 derece fleksiyonda, ayaklari
yere tam temas halinde iken, oturdugu kolcaksiz
sandalyeden kalkip 3 metre olarak isaretlenen
hedef noktaya kadar yiriimesi ardindan sandalyeye
tekrar geri oturmasi istendi. Kronometre ile
gecen sire kaydedildi (15). Tum degerlendirmeler
pediatri alaninda tecriibeli fizyoterapist tarafindan
uygulandi ve her olgunun toplam degerlendirme
siresi ortalama 45 dakika siirdi.

istatistiksel Analiz

Verilerin analizi IBM SPSS Statistics 21.0 (SPSS Inc,
Chicago, IL, ABD) programi ile yapildi. Tanimlayici
analizler; nominal ve ordinal veriler icin frekans
ve yilizde degerleri olarak kaydedildi. Verilerin
normal dagilima uygunlugu Shapiro-Wilk testi ile
degerlendirildi. Normal dagilim géstermeyen veriler
Spearman Korelasyon analizi testi kullanilarak
incelendi. r degeri 20,91 ise, mikemmel, 0,90=
r 20,71 ise, iyi, 0,70= r 20,51 ise, orta, 0,50= r
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>0,31 zayif ve r<0,30 ise, cok dustk iliski olarak
tanimlandi (16). Yaniima olasihig p<0,05 olarak
alindi. Calismaya dahil edilmesi planlanan en
kiicik orneklem buyikligu G*Power (3.1.9.2,
Franz Faul, Universitat Kiel, Almanya) bilgisayar
programi ile hesaplandi. Calisma kapsamindaki
verilerin gruplar arasi karsilastiriimasinda tek yonlu
ANOVA kullanilarak, a=0,05, B=0,20 ve Cohen d
etki biyikliginin d=0,80 varsayimlar altinda
calismanin 6rneklem biyikligl toplam 54 birey
olarak hesaplandi (17).

SONUCLAR

Calismaya yaslar 7-18 yil arasinda degisen ve yas
ortalamasi 12,53+3,27 yil olan 54 olgu dahil edildi.
Olgularin sosyo-demografik verileri, klinik 6zellikleri
ve KMFO puanlari Tablo 2'de verilmistir. izometrik
kuvvet degerleri, TUG ve OKT sireleri Tablo 3'te
sunulmustur. izometrik kas kuvvet degerleri ile
KMFO puanlari, TUG ve OKT testleri degerleri
arasindaki iliski ise Tablo 4’te 6zetlenmistir.

Olgularin govde fleksor izometrik kas kuvveti ile
KMFO D puani arasinda cok diisiik iliski oldugu
kaydedilirken (r=0,303 p<0,05), gbvde ekstansor
izometrik kas kuvveti ile iliski olmadigl goruldi
(p>0,05) (Tablo 4). SP’li olgularin gévde fleksor
ve ekstansor kaslari izometrik kuvveti ile KMFO
E puanlari arasinda anlamh iliski yoktu (p>0,05,
Tablo 4). Ancak KMFO D puanlari ile kalca fleksor,



Tablo 3: Kas Kuvveti ve Fonksiyonel Test Sonuglari.

Deger U, Mutlu A.

Degiskenler SP (n=54)
gl X+SS Min-Max
Kas Kuvveti (N)
Govde Fleksorleri 8,02+3,31 3,50-21,00
Govde Ekstansorleri 9,03+2,82 5,00-18,00
Sag 6,28+2,24 2,30-12,20
Kalca Fleksorleri
alca Heksorler! Sol 6,50+3,20 2,7020,10
Sag 5,33+2,39 1,70-11,80
Kalca Ekstansorleri 2k =
Sol 5,22+2,80 1,40-14,50
Sag 7,52+2,79 2,40-16,40
Kalca Abduktorleri
alga Abduktoriert Sol 7,85:3,64 1,80-20,50
Sag 8,47+2,56 2,50-13,50
Kalca Adduktorleri
alga Adcuitorier! Sol 8,85:321 2,70-19,80
Sag 7,27+2,88 3,10-15,30
Diz Fleksorleri
2 Heksoriert sol 7,07+3,42 2,80-21,20
g 8,32+2,54 3,20-15,00
Diz Ekstansorleri Sag 2Lt
Sol 8,14+3,00 2,80-16,80
Sag 3,95+1,76 0,00-8,30
Dorsi Fleksorl
orst rieksorier Sol 3,88+1,84 1,20-8,50
g 5,75+1,87 0,00-10,30
Plantar Fleksorler Sag 2%
Sol 5,73+1,95 1,70-12,10
Zamanh Kalk Yiirii Testi (sn) 13,53+3,02 6,42-19,52
Otur Kalk Testi (n/dk) 18,31+5,41 12,00-35,00

ekstansor, abduktor ve adduktor, diz ekstansor, diz
fleksor (sag r=0,340), ayak bilegi dorsifleksor ve
plantar fleksor kaslari izometrik kuvveti arasinda
iliski oldugu gézlemlendi (p<0,05, Tablo 4). KMFO
E puanlari ile kalca fleksor, ekstansor, abduktor
ve adduktor, diz ekstansor, diz fleksor ayak bilegi
dorsifleksor ve plantar fleksor kaslari izometrik
kuvveti arasinda iliski oldugu belirlendi (p<0,05,
Tablo 4).

Olgularin goévde fleksor ve ekstansor kaslari
izometrik kuvveti ile TUG ve OKT degerleri arasinda
istatistiksel acidan iliski saptanmadi (p>0,05, Tablo
4). TUG ilekalca ekstansor ve abduktor, dizekstansor
ve ayak bilegi plantar fleksor izometrik kas kuvveti
ile arasinda anlamli iliski oldugu belirlendi (p<0,05,
Tablo 4). OKT ile kalca fleksor, ekstansor, abduktor
adduktor, diz ekstansor ve fleksor, dorsifleksor
ve plantar fleksor kaslari arasinda iliski oldugu
saptandi (p<0,05, Tablo 4).

TARTISMA

Bu calismanin amaci, ambule spastik SP’li olgularda
govde ve alt ekstremite kaslarinin izometrik
kuvveti ile fonksiyonel aktivite arasinda iliski olup
olmadigini incelemekti. Calismamiz sonucunda,

SP’li olgularda alt ekstremite kas kuvveti ile
KMFO-D ve E bélimleri, TUG ve OKT degerleri
arasinda ve govde fleksor kas kuvveti ile KMFO D
puani arasinda iliski oldugu kaydedildi.

Kaba motor fonksiyonlar sirasinda gévde kaslarinin
onemi bilinmesine ragmen, literatirde bu iliskiyi
inceleyen az sayida calismaya rastlanmaktadir (18).
Hong ve ark., ambule SP’li cocuklarda abdominal kas
kuvvetinin KMFO-66 tiim alt skorlari icin belirleyici
oldugunu ifade etmesine ragmen, calismasinda
sadece alt ekstremite ile olan iliskisini incelemistir
(19).

SP’li olgularda, alt ekstremite kas kuvveti ile kaba
motor fonksiyon arasinda iliskiyi inceleyen bircok
calismaya rastlanmaktadir (4,5,6,20,21). Eek ve
Beckung, tim alt ekstremite kas kuvveti ile KMFO
alt skorlari arasinda orta ile yiiksek arasinda
degisen siddette iliski oldugunu ve kas zayifliginin
yurtime becerisi icin belirleyici oldugunu belirtmistir
(4). Goh ve ark., SP’li olgularda diz ekstansor kas
kuvvetinin tek basina, kosma ve ziplama gibi kaba
motor fonksiyonlarla iliskili oldugunu ifade ederken
(20), Dallmeijer ve ark., diz fleksor kas kuvveti ile
daha kuvvetli iliski elde edildigini belirtmistir (6).
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Tablo 4: Kas Kuvvet Degerleri ile Fonksiyonel Aktivite Arasindaki iligki.

. KMFQ-D KMFO-E TUG OKT
Kas Kuvveti
r p r p r p r p
Govde Fleksor 0,303 0,026* 0,185 0,181 | -0230 0,095 0,239 0,082
Govde Ekstansor 0,033 0,814 0,071 0612 | -0223 0,105 0,200 0,148
Kalca Fleksor Sag | 0,383 0,004* 0,331 | 0,015* | -0,179 0,195 0,446 0,001*
¢ Sol | 0,294 0,031* 0,309 | 0,023* | -0,203 0,141 0,532 | <0,001*
Sag | 0498 | <0,001* | 0393 | 0,003* | -0,258 0,060 0,404 0,002*
Kalca Ekstansor
Sol | 0,363 0,007* 0,291 | 0,033* | -0337 | 0,013* 0,459 | <0,001*
Sag | 0,339 0,012* 0,389 | 0,004* | -0273 | 0,046* 0,391 0,003*
Kalgca Abdukt
aea rbaukior "se1 | 0296 | 0,029* | 0345 | 0,011* | -0382 | 0,004* | 0471 | <0,001*
Sag | 0,383 0,004* 0,316 | 0,020* | -0,131 0,345 0,358 0,008*
Kalca Adduktor Ak
Sol | 0358 0,008* 0,369 | 0,006* | -0,234 0,089 0,475 | <0,001*
Diz Ekstansor Sag | 0504 | <0,001* | 0451 | 0,001* | -0,386 | 0,004* 0,510 | <0,001*
Sol | 0356 0,008* 0,377 | 0,005* | -0,353 | 0,009* 0,524 | <0,001*
. Sag | 0,340 0,012* 0,282 | 0,039* | -0,033 0,815 0,303 0,026*
Diz Fleksor
Sol | 0262 0,055 0,224 0,104 | -0,039 0,781 0,245 0,074
Dorsifleksor Sag | 0,299 0,028* 0,404 | 0,002* | -0,159 0,251 0,245 0,074
Sol | 0292 0,032* 0,189 0,170 | -0,204 0,139 0,345 0,011*
Sag | 0,361 0,007* 0,369 | 0,006* | -0295 | 0,030* 0,397 0,003*
Plantar Fleksor
Sol | 0,400 0,003* 0,364 | 0,007* | -0,437 | 0,001* 0,663 | <0,001*

*p<0,05. KMFO: Kaba Motor Fonksiyon Ol¢iimii, TUG: Zamanl Kalk Yiri Testi, OKT: Otur Kalk Testi.

Bu calismalarin yaninda, Shin ve ark, kalca ve diz
eklemi fleksor ve ekstansor izometrik kas kuvveti
ve KMFO skorlari arasinda iliski olmadigini ifade
etmislerdir (22). Kamat ve ark ise, sadece kalca
adduktor, diz fleksor, dorsifleksor ve plantar fleksor
kas kuvveti ile KMFO skorlarinin iliskili oldugunu
belirtmistir (23). Literatiirdeki bu farkhligin SP’li
olgularin klinik ézelliklerindeki heterojenite kaynakli
olabilecegi diistinilmektedir. Bizim calismamizda
ise, sol diz fleksor kas kuvveti haricinde diger
alt ekstremite kas gruplarinin kuvveti ile KMFO
ayakta durma alt skoru arasinda pozitif yonde iliski
oldugu kaydedildi. Jung ve ark., SP’li olgularda alt
ekstremite proksimal kas gruplarinin distal kaslara
kiyasla daha kuvvetli oldugunu vurgulamistir (24).
Literatiirdeki calismalarda da benzer farkliliklarin
olmasi kuvvet ve kaba motor fonksiyon iliskisi
ile birlikte spastisite siddeti, denge gibi diger
faktorlerin etken olabilecegini distindirmektedir.
Bahsedilen bufaktdrler degerlendirilmemis olup bu
nedenle sonuclara olan etkilerini tartismak zordur.

Yurime hizi gunlik yasamda bircok fonksiyonel
ve sosyal aktivite icin 6nemlidir. SP’li olgularda
yurtime hizinin kas zayifligi ile iliskili olarak azaldig|
ifade edilmistir (25). Literatiirde SP’li olgularda
ylirime fonksiyonu ile gévde kas kuvveti arasindaki
iliskiyi inceleyen tek bir calismaya rastlandi. Unger,

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(3)

6-13 yas spastik tip SP’li olgularda abdominal kas
kuvvetinin yirime fonksiyonu ile iliskili oldugunu
ve kuvvetin artirimasina yonelik uygulamalarin
ylriime hizini da artiracagini belirtmistir (7).

Onceki calismalar SP'li olgularda alt ekstremite
kas kuvveti ile ylirime hizi arasinda pozitif yénde
iliski oldugunu belirtmislerdir (6,21,22,26-28).
Calismalar ozellikle diz ekstansor kas kuvvetinin
yurtime hiziicin belirleyici oldugunu ifade etmektedir
(21,26,28). Calismamizda, literatiirle uyumlu olarak
tim olgularda diz ekstansor kas kuvveti ile yiriime
hizi arasinda iliski elde edildi. Ozellikle TUG testinin
sandalyeden kalkma evresinde diz ekstansor kas
kuvvetinin ylrimeyi baslatma siresini hizlandirdigi
disunulmektedir (28). Spastik tip SP’li olgularda
proksimal kas kuvveti ile yiirime hizi arasindaki
iliskiyi inceleyen Shin ve ark., diz cevresi kas
kuvvetinin yaninda, kalca fleksor ve kalca ekstansor
kas kuvveti ile ylrime hizi arasinda iliski oldugunu
kaydetmislerdir (22). Bir diger calisma ise, kalca
abduktor kas kuvvetinin yirime hizi ile iliskili
oldugundan bahsetmistir (6). Chen ve ark, SP’li
cocuklarda genel olarak diz fleksor kas kuvvetinin
diz ekstansor kas kuvvetine gére daha disik
oldugunu belirtmistir (29). Bizim de calismamizda
diz fleksor kas kuvvet degerlerinin, diz ekstansor
kas kuvvet degerlerine gére daha disik oldugu



gorilmekte olup bu durumun yirime hizi ile diz
fleksor kas kuvveti arasindaki iliskiyi etkiledigi
disunuldi. Lamontagne ve ark./min yetiskin SP’li
olgularda yaptiklari calismada, yirime hizi ve TUG
degeri icin plantar fleksor kas kuvvetinin degil,
dorsifleksor kas kuvvetinin esas belirleyici oldugunu
ifade etmislerdir (27). Calismamizda plantar fleksor
izometrik kas kuvveti ile yiriime hizi arasinda
iliski oldugu kaydedildi bu sonug, SP’li olgularda
yaygin olarak gozlemlenen artmis plantar fleksor
kas tonusunun kuvvet testinde elde edilen yiiksek
degerler ile iligkili olabilecegini diistindiirmektedir.
Bu durum ayrica calismamizda yiirtime hizi ile iligkili
bulunmayan dorsi fleksor izometrik kas kuvveti
sonuclari icin de aciklayici olmaktadir.

SP’li olgularda alt ekstremite kas kuvveti ile oturma
ve kalkma aktivitesi arasindaki iliskiyi inceleyen
bircok calisma olmasina ragmen, gévde kas kuvveti
ile olan iliskisini sadece Wang ve ark.nin. inceledigi
gorildu. Wang ve ark., spastik tip SP’li cocuklarda
oturup kalkma siklig1 ile gévde ekstansor kas kuvveti
arasinda pozitif yonde iliski oldugunu belirtmistir
(30). Calismamizda, oturup kalkma aktivitesi ile
govde fleksor ve ekstansor izometrik kas kuvveti
arasinda iliskili olmadigi goérildi. Bu durum alt
ekstremite kas kuvvetinin oturmadan ayaga
kalkma aktivitesi icin daha belirleyici oldugunu
gostermektedir. Dallmeijer ve ark., spastik tip SP’li
cocuklarda oturup kalkma sikligi ile kalca fleksorleri,
abduktorleri, diz fleksorleri ve dorsifleksor kas
kuvvetinin iliskili oldugunu belirtmistir (6). Benzer
olarak Wang ve ark. izometrik kalca abduktor ve
diz fleksor kas kuvvetinin oturup kalkma sikhigi ile
iliskili olup mobilite kapasitesi hakkinda belirleyici
oldugunu ifade etmistir (30). Calismamizda sol
diz fleksor ve sag dorsifleksér kaslari hari¢ tim
alt ekstremite kas gruplarinin kuvveti ile oturup
kalkma sikhgi arasinda pozitif yonde iliski oldugu
gozlemlendi. Calismalarda oturup kalkma sikliginin
degerlendirildigi  testlerin standart olmadigi
gozlemlenmektedir (31). Bu durum sonuclarin
tartisiimasini zorlastirmaktadir.

Cogu klinisyen SP’li olgularda fonksiyonel aktivite
kisithligi icin spastisitenin ve anormal hareket
paternlerinin en 6nemli faktérler oldugunu ifade
ederken (32), glnimiz cahsmalari bozukluklar
arasindan kas zayifliklarinin daha biyik etken
oldugunu belirtmektedir (5,33).

Deger U, Mutlu A.

Calismamizda kas kuvvetinin degerlendirilmesi
icin kullanilan el dinamometresinin heniiz SP’li
cocuklarda govde kaslarinin degerlendirilmesi icin
gecerlik ve giivenirligi calismasinin olmamasi en
onemli limitasyondur. Ayrica calismamiza heterojen
dagilimi minimale indirmek icin yalnizca fonksiyonel
seviyesi yiksek olan (KMFSS 1 ve 2) olgular dahil
edildi. Dolayisiyla elde edilen sonuclarin, tim SP’li
cocuklara genellenmesi miimkiin degildir. ileriki
calismalarda siddetli etkilenimli olgularin da
degerlendirilerek karsilastiriimasi gerekmektedir.

sonug olarak, SP’li olgularda govde ve alt ekstremite
kas kuvveti ile farkl seviyelerde, degisik siddette ve
yonde fonksiyonel aktiviteler arasinda iliski oldugu
gozlemlendi. Bu sonug, SP'de kas zayifliklarinin
onemsenmesi  gerekliligini  ve  fonksiyonel
aktivitelerin de Uzerinde durulmasi gerektigini bir
kez daha vurgular niteliktedir.
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SENSORY PROCESSING IN PRETERM CHILDREN AT 5
YEARS OF AGE AND ITS ASSOCIATION WITH SCHOOL
READINESS

ORIGINAL ARTICLE

ABSTRACT

Purpose: This study aimed to determine the sensory profile of preterm children an to investigate
the relationship between sensory processing and school readiness at five years of age.

Methods: Seventy-six children aged 60-72 months (36 preterm children born <37 weeks of
gestation and 40 age-matched term children) were enrolled in the study. Sensory processing
was assessed using the Sensory Profile of Dunn, and school readiness was evaluated using the
Marmara Primary School Readiness Scale.

Results: Sensory processing scores of the preterm group were significantly lower than the term
group (p<0.05) at five years of age. Sensory symptoms in preterm preschoolers were associated
with school readiness (p<0.05). Total Sensory Profile score was a significant predictor for school
readiness in preterms (p<0.05).

Conclusion: Preterm children exhibited more sensory processing disorder than their term typical
peers. Sensory processing disorders in preterm children may affect their school readiness at five
years of age.

Key Words: Child Development; Premature Birth; Term Birth.

OKUL ONCESi DONEMDE PRETERM COCUKLARDA
DUYUSAL ISLEMLEME VE OKULA HAZIR OLUSLA
ILISKISI

ARASTIRMA MAKALESI

0z
Amag: Bu calismanin amaci, okul 6ncesi dénemde preterm cocuklarin duyusal profilini belirlemek
ve duyusal isleme ile okula hazir olug arasindaki iliskiyi arastirmakti.

Yontem: Calismaya 60-72 ay arasi 76 cocuk (gestasyonel yasi 37 haftadan kiiciik 36 preterm ve
40 term cocuk) dahil edildi. Duyusal islemleme Dunn Duyu Profili ile degerlendirildi. Okula hazirlik
durumu Marmara ilkégretim Okulu Hazir Olus Olcegi ile degerlendirildi.

Sonuclar: Okul dncesi donemdeki preterm grubun duyusal islemleme skorlari term gruptan anlamli
olarak daha diisiiktli (p<0,05). Preterm cocuklarda duyusal semptomlar okul hazirligi ile iligkiliydi
(p<0,05). Total Duyu Profili skoru, pretermlerde okula hazir olusun anlamli bir belirleyicisiydi
(p<0,05).

Tartisma: Preterm cocuklar, akranlarindan daha fazla duyusal semptom sergilediler. Bes yasindaki
preterm cocuklarda duyusal islemleme bozukluklari, okula hazir olma durumlarini etkileyebilir.

Anahtar Kelimeler: Cocuk Gelisimi; Prematiire Dogum; Term Dogum.
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Sensory Processing in Preterm Children at 5 Years of Age and its Association with School Readiness.

INTRODUCTION

Preterm children may often have specific learning
disabilities, attention deficit hyperactivity disorders,
language and speech disorders, low Intelligence
Quotient (1Q) levels, visuomotor disorders, language
and speech problems, or low performance at school
(1). Impaired neurological and biological systems
may lead to sensory processing disorder (SPD) in
preterm infants. SPD is described as an individual’s
inability to effectively register, process, organize, or
respond to sensory stimuli (2). Neonatal Intensive
Care Units (NICUs) cannot meet the sensory and
developmental needs, unlike in uterus, which is the
best environment for infants. Although the uterus
is a dark, warm, and supportive environment with
rhythmic sounds and vestibular input, NICUs largely
deprive infants at risk from their natural sensory
environment and cause excessive stimulation (3). In
addition, there is a lower parasympathetic activity
in preterm children due to the lower vagal tone
response (4). All these problems may cause sensory
problems in preterm infants. Moreover, it has been
shown that SPD continues until the preschool and
school-age, which is a critical period for learning
(5,6).

Dunn’s model for sensory processing could provide
a possible explanation for the relationship between
sensory processing abilities and behavioral output.
Dunn’s model summarizes the relationship between
a person’s central neurological thresholds and
behavioral response (7,8). Among individuals with
hyposensitivity, fundamental habit mechanisms
support high limits. However among individuals
with low thresholds, neurons are more easily
triggered and thus react more frequently to stimuli
from the environment, resulting in hypersensitivity
(8). Children with sensory avoiding behavior have
low neurological thresholds. Therefore they could
not prevent stimuli that disturb them. They do not
want to participate in the activities that cause
excessive or new sensory stimuli (8). Children with
sensory seeking behaviors have high neurological
thresholds and often produce voices and display
unsafe practices to meet their sensory needs (8).
These behaviors may affect their social interactions
with their peers and their participation in academic
life. When they are unable to meet their sensory
needs, the children may become explosive and
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aggressive in their daily life. For those children
who have extreme sensory seeking, behaviors may
disrupt attention so profoundly that learning is
compromised or activities of daily living become
challenging (2). Children who exhibit rapid and
intense reactions to sensory stimuli often display
emotional responses include irritability, moodiness,
inconsolability, or poor socialization (2). A sensitive
child may have problems focusing, and an external
stimulus could easily disturb the child while trying
to focus on the task. It may affect a child’s ability to
participate in academic, social, and play activities
in the classroom. Children with low registration
behaviors may not explore the environment, engage
in socialization, or participate in school activities
such as play and academic projects. In addition,
these children are often apathetic and distracted in
both at home and school settings (2).

School readiness is defined as children’s academic
and cognitive skills, language and literacy abilities,
and social-emotional functioning when they enter
school (9). In particular, school readiness could
be better understood as property or product of
the ecologies in which children are embedded
to support their development and educational
progress: a range of interactions and processes,
environments (home, school, and child care), and
institutions (communities, neighborhoods, and
governments) (10). The school readiness is the
result of direct and indirect interaction of children
with these resources; it involves the acquisition
of academic, language, and socio-emotional
competencies that are invaluable to educators
through social relationships between peers, familly,
and teachers (10).

The teachers expect preschool children to focus on
tasks, sit quietly, follow instructions, self-regulate
their emotions, and collaborate with teachers
and peers (11). Preschoolers with SPD may have
difficulty in attending these school activities and
adapting to classroom behavior (12). For this
reason, it is essential to examine the relationship
between sensory processing and school readiness.

The first aim of the current study was to evaluate
sensory processing in pretem children at five years
of age and compare with their typical peers. The



second aim of the present study was to investigate
the association between sensory processing and
school readiness.

METHODS
Participants

Ethical approval for this cross-sectional study
was obtained from the Gazi University Ethics
Committee (Approval Date: 10.10.2017 and
Approval Number: E.149186). Written informed
consent was obtained from the parents. The study
was carried out between January 2017 and July
2017 at Gazi University, Faculty of Health Sciences,
Department of Physiotherapy and Rehabilitation.
Participants were invited by calling the families
of the 100 children (50 preterms and 50 terms)
between 60 and 72 months of age who were born
at Gazi University Hospital in Ankara, Turkey. The
study was completed with 36 preterms and 40
term-born children who met the inclusion criteria
(Figure 1). While children with gestational ages
less than 37 weeks and without any complications
were included in the preterm group, children with a
gestational age greater than 37 weeks and without
any significant health problems were included in
the term group. Children with any neurological
diagnosis (such as cerebral palsy), genetic disease
(such as Down Syndrome), visual and hearing
impairment were excluded from the study. The
clinical information of children obtained from their
hospital files.

Procedure

Dunn Sensory Profile (SP) which is a caregiver-
completed questionnaire designed by Winnie
Dunn, was used to assess sensory processing
(13). Marmara Primary School Readiness Scale
was applied to determine the level of readiness
for primary education in the field of development
and basic academic skills(14). The scale consists
of two forms that are the Practice Form and the
Development Form. Physiotherapist applied the
Practice Form. The Development Form was applied
by the teachers/parents. Permission for the use of
both scales was obtained from their developers.
Maternal education (<12 years, 12 years, and >12
years) was used as an indicator of socioeconomic
status.

Yildiz R, Yildiz A, Soysal AS, Elbasan B.

Outcome Measures and Variables

Demographics and health information:
Sociodemographic and clinical characteristics were
obtained from the parents. Age, gender, gestational
age, birth weight, presence of consanguineous
marriage, multiple gestation status, and type of
delivery, and pregnancy were questioned.

Dunn Sensory Profile: It is a reliable and valid
caregiver/parent questionnaire that assesses
children’s, aged 3-10 years, behavioral responses
to sensory stimuli occurring in daily life. Turkish
version study of the Dunn SP was conducted by
Kayihan et al. (13). The SP has 125 items that
describe the most common behaviors of children
with sensory problems. Items are scored on a Likert
scale ranging from 1 (always) to 5 (never). Lower
scores on the total score and subscales indicate
more sensory symptoms. The Dunn SP provides
scores in “sections” and “quadrants.” The sections
are sensory processing, sensory modulation, and
social-emotional responses. In addition, it gives
scores for four quadrants: low registration, sensory
seeking, sensory sensitivity, and sensory avoiding
(15).

Marmara Primary School Readiness Scale: The
scale was developed and standardized to measure
the school readiness of the preschool children
aged 60-78 months. The scale explicitly developed
for Turkish children. The scale consists of two
forms that are the Practice and the Development
Forms. The Practice Form consists of five parts
as mathematics, science, sound, drawing, and the
labyrinth. The Practice Form includes 74 questions,
and a researcher one to one applied each of them.
The Development Form consists of four sub-
scales that are mind and language development,
socioemotional development, physical development,
and self-care skills, as well as 175 items, and
each item was filled by the teachers/parents (14).
The item-total, item remaining, and discriminant
analysis of the scale yielded significant results at
the level of p<0.001. The scale showed high internal
consistency. Cronbach a value of the Practice form
and Development Form was found to be 0.930-
0.982, respectively. The maximum total score was
459. Higher scores indicate better school readiness
(15). The test has cutoff values for both the total
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Sensory Processing in Preterm Children at 5 Years of Age and its Association with School Readiness.

Table 1: Demographic Characteristics of the Participants.

Characteristics P(:‘e:gg)n (I(:T(;) p
Sex (female/male) 14/22 20/20 0.343¢
Age (months) 66.64+4.72 68.72+4.80 0.063°
Gestational Age (weeks) 32.60+4.10 39.62+1.00 <0.001*2
Birth Weight (g) 1830 (1060-2268) 3450 (3150-3600) <0.001*
Cesarean Delivery, n (%) 29 (80.5) 20 (50) 0.001*
Maternal Education Status

<12 years 13 4

213 years 5 s 0.024*

*p<0.05. *Student t Test; "Mann Whitney U Test; “Chi-square Test.

score and the subdomains. School readiness status
are classified as follows: children who have 75%
or more of the scores “ready for school”; children
who have 50% and 75% of the scores “need to be
supported”; children who have scores below 50% of
the scores “not ready for school” (14).

Statistical Analysis

Statistical analyses were performed using SPSS
(IBM SPSS Statistics 22.0, IBM Ehningen, Germany).
Frequency (percent) and meanzstandard deviations
(median [minimum-maximum]) for metric variables
were given as descriptive statistics. Shapiro-
Wilk test and histograms were used to assess
distributions for the normality of data. If the data
is normally distributed, parametric analyses were
performed. Student t-test and Mann-Whitney U
test were used, as appropriate. Chi-square test
was performed to analyze categorical variables
to compare groups. Factors affecting sensory
processing scores were investigated using multiple
linear regressions. The variables that were evident
from a clinical perspective that they might be
associated withthe dependent variables orvariables
that were significant in a univariate test with a
p-value of less than 0.1 were included in regression

models. Outliers and multicollinearity assumptions
were checked and handled in the multiple linear
regression models. Correlation coefficients were
calculated using Pearson and Spearman correlation
coefficients, as appropriate. A p-value of <0.05
was considered statistically significant. G*Power
(Version 3.1, Dusseldorf, Germany) power analysis
program was used to determine the sample size.
The parameters were set as a=0.05, 1-B=0.95, and
the number of cases to be included in the study
were found to be 36 for the two groups.

RESULTS

There was no difference in terms of age and gender
between the groups (p>0.05). The birth weight and
gestational age were significantly lower in the
preterm children (p<0.05) (Table 1). Term children
had no history of stay in NICU. They did not receive
any mechanical ventilation support.

The sensory processing scores of the preterm
group were significantly lower than the term group
(p<0.05) (Table2).Inthe preterm group, all quadrants
of the Dunn SP were significantly correlated with
the total scores of the Developmental and Practice
Forms (p<0.05) (Table 3).

Table 2: Dunn Sensory Profile Scores and Sensory Group Classification.

Dunn Sensory Profile Preterm Term P Mean Difference Effect
(n=36) (n=40) 95% CI Size
Low Registration 61.00+11.50 69.77+5.79 <0.001* 0.50-1.45 0.97
Sensation Seeking 99.71+£16.58 107.83+12.84 0.040* 0.09-1.01 0.55
Sensory Sensitivity 80.16+10.15 87.77+8.39 0.004* 0.35-1.29 0.82
Sensation Avoiding 112.48+16.49 122.97+12.10 0.007* 0.26-1.19 0.73
Total SP Score 499.03+70.98 530.79+47.93 0.037* 0.14-0.91 0.53

*p<0.05. Mann Whitney U test. Cl: Confidence Intervals. SP: Sensory Profile
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Table 3: Relationship between Marmara Primary School Readiness Scores and Dunn Sensory Profile Scores within the

Preterm Group.

Marmara Primary School Readiness Scale
r r p
Low Registration 0.569 0.001* 0.507 0.004*
Sensation Seeking 0.435 0.015* 0.364 0.044*
Sensory Sensitivity 0.567 0.001* 0.540 0.002*
Sensation Avoiding 0.359 0.047* 0.434 0.015*
Total SP Score 0.589 0.001* 0.604 0.001*

*p<0.05. Spearman Correlation Coefficients.

Linear regression analysis was performed in the
full sample to investigate the factors that predict
sensory processing symptoms. The outcome
variable for the model was Marmara Primary
School Readiness Development Form and Practice
Form scores, and the predictor variables included
gestational age, maternal education, gender
and total SP score. The model was significant
at p<0.001 and explained 32.2% of the variance

for the Development Form score. The model was
significant at p<0.001, and explained 41.3% of the
variance for the Practice Form score. The total SP
score was the only significant predictor of school
readiness (p<0.05) (Table 4).

DISCUSSION

The preterm children were found to be behind their
term typical peers concerning sensory processing

( 100 children were contacted ]

by calling

|

[ Accepted the evaluation ]

(n=86)

/

Gestational ages <37 weeks

Preterm

(n=40)

Excluded (n=4)

e Diagnosis of Cerebral
Palsy (n=3)

e Diagnosis  of
Syndrome (n=1)

Down

\

Gestational ages >37 weeks

Term

(n=46)

Excluded (n=6)

e Did not attend the
evaluation (n=5)

e (Congenital heart disease
(n=1)

Analysis ]

|

Preterm
(n=36)

Figure 1: Flow Chart of Participants.

Term
(n=40)
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Table 4: Linear Regression Model within the Full Sample Predicting to School Readiness.

Outcome Adjusted R?

B F P

Development Form

Total SP Score 0.322

0.38 7.655 0.002*

R?=0.320, p<0.001, constant=62.068

Practice Form

Total SP Score 0.413

0.52 6.955 <0.001*

R?=0.410, p<0.001, constant=-25.820

*p<0.05. B: unstandardized coefficient, SE B: standard error of B, B: standardized coefficient. SP: Sensory Profile.

at five years of age. There was a positive correlation
between SPD and school readiness in preterm
children. Sensory processing might affect school
readiness in the preterm preschoolers.

Sensory symptoms are associated with preterm
birth. Studies conducted to date are primarily
focused on preterm infants and toddlers (16,17).
Eeles et al. stated that preterm children have
lower scores on the Lower Registration, Sensation
Seeking, Sensory Sensitivity, and Sensation
Avoiding quadrants compared to their term peers
(16). Adams et al. found that the percentage of
preterm preschoolers classified as having elevated
numbers of sensory symptoms as 37% (18). In
another study with 107 preterm children, 39% of
the children had atypical scores in at least one
quadrant or section, and the auditory, tactile, and
vestibular processing sections are most affected
in preterm children (17). In addition, many studies
have shown that SPD associated with preterm labor
persist at later ages (5,18) These results support
our findings that term children had better sensory
processing skills than preterm children at five years
of age. Therefore, sensory processing skills should
not be ignored during the follow-up of preterm
children. Specific tests, clinical observations, and
questionnaires could be used for early diagnosis of
the SPD. In addition, informing parents/caregivers
and teachers about SPD might facilitate early
diagnosis and intervention.

The SPD negatively affects children’s social,
emotional, and academic function (19,20).
These children have difficulties in learning new
information and performing tasks that would lead
to problems in classroom activities (20). Physical
and social stimulations in school settings seriously
disturb children with SPD (21). Ayres stated that
children with insufficient sensory processing skills
could not acquire the skills necessary to succeed
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in school (22). Miller et al. have found that children
experiencing sensory difficulties the early education
period have more considerable challenges in
achieving subsequent school achievement (2).
A study showed that children with SPD had
five dominant maladaptive behaviors, including
extreme talkativeness, overly fidgety, lack of focus,
inability to stay on task, and inability to remain
seated/standing (23). Adams et al. found that
sensory symptoms were associated with executive
function impairment in preterm preschoolers (18).
Therefore, it might be beneficial to screen preterm
children before school age in terms of sensory
processing (2). Thus, opportunities for effective
intervention programs for educational settings
may treet to be established.

School
dynamic

readiness is a multidimensional and

process, and includes health and
physical development, emotional well-being,
social competence, approaches to learning,
communication skills, and cognitive skills (24).
It is essential to assess children both academic
skills and developmental domains. In this study, it
was an advantage of using the Marmara Primary
School Readiness Scale, which measures multiple
domains of school readiness, a scale developed for
the Turkish population.

The limitation of our study is that preterm children
are not classified as extremely, very, moderate,
or late preterm according to their gestational
age. The other limitation is sensory processing
is only evaluated by a questionnaire filled by the
parent/caregiver and has not been assessed
using direct observational scale or electrodermal
testing. Another limitation is that the maternal
education status was different between the
groups. In future studies, it is recommended to use
objective and observational assessment methods
so that more detailed information about specific



sensory conditions could be provided using direct
observation.

In conclusion, the current study showed that SPD
in preterm children was more common than term
children. Sensory processing might affect school
readiness in preterm children. The preschool
period is the most complex and vital period of a
child’s development. If a child is ready for school,
it is more likely to be successful. School readiness
affects performance throughout academic life and
academic success at work in adulthood. Therefore,
early learning experiences, in turn, affect academic
achievement. It is necessary to evaluate SPD that
interferes with learning that could affect academic
success and development of preterm children
during the preschool period.

Sources of Support: None.
Conflict of Interest: There is no conflict of interest.

Ethical Approval: This study was approved by
Gazi University Ethics Committee (Approval Date:
10.10.2017 and Approval Number: E.149186).

Peer-Review: Externally peer-reviewed.

Author Contributions: Concept - BE, RY; Design
- BE; Supervision - BE, ASSA; Resources and
Financial Support- ASSA, BE; Materials- ASSA;
Data Collection and/or Processing - RY, AY; Analysis
and/or Interpretation - BE, RY; Literature Research
- RY, AY; Writing Manuscript — RY, AY, BE; Critical
Review - BE, ASSA.

Acknowledgements: None.

REFERENCES

1. Buehler DM, Als H, Duffy FH, McAnulty GB, Liederman ).
Effectiveness of individualized developmental care for low-risk
preterm infants: behavioral and electrophysiologic evidence.
Pediatrics. 1995;96(5):923-32.

2. Miller L), Anzalone ME, Lane SJ, Cermak SA, Osten ET. Concept
evolution in sensory integration: a proposed nosology for
diagnosis. Am J Occup Ther. 2007;61(2):135.

3. DePaul D, Chambers SE. Environmental noise in the neonatal
intensive care unit: Implications for nursing practice. J Perinat
Neonatal Nurs. 1995;8(4):71-6.

4. Bart O, Shayevits S, Gabis L, Morag I. Prediction of participation
and sensory modulation of late preterm infants at 12 months: a
prospective study. Res Dev Disabil. 2011;32(6):2732-8.

5. Pekcetin S, Saridas B, Ustiinyurt Z, Kayihan H. Sensory-
processing patterns of preterm children at 6 years of age.
Infants Young Child. 2019;32(1):33-42.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(3)

Yildiz R, Yildiz A, Soysal AS, Elbasan B.

Jorquera-Cabrera S, Romero-Ayuso D, Rodriguez-Gil G, Trivifio-
Judrez J-M. Assessment of sensory processing characteristics in
children between 3 and 11 years old: a systematic review. Front
Pediatr. 2017;5:57.

Brown C, Tollefson N, Dunn W, Cromwell R, Filion D. The adult
sensory profile: measuring patterns of sensory processing. Am )
Occup Ther. 2001;55(1):75-82.

Dunn W. The impact of sensory processing abilities on the daily
lives of young children and their families: a conceptual model.
Infants Young Child. 1997;9:23-35.

Rimm-Kaufman SE, Pianta RC. An ecological perspective on the
transition to kindergarten: a theoretical framework to guide
empirical research. ] Appl Dev Psychol. 2000;21(5):491-511.
Pianta R, Walsh D. High-risk children in schools: constructing
sustaining relationships. 2nd ed. New York: Routledge; 2014.
Lane KL, Givner CC, Pierson MR. Teacher expectations of student
behavior: social skills necessary for success in elementary school
classrooms. ] Spec Educ. 2004;38(2):104-10.

Dunn W. The sensations of everyday life: empirical, theoretical,
and pragmatic considerations. Am J Occup Ther. 2001;55(6):608-
20.

Kayihan H, Akel BS, Salar S, Huri M, Karahan S, Turker D, et
al. Development of a Turkish version of the sensory profile:
translation, cross-cultural adaptation, and psychometric
validation. Percept Mot Skills. 2015;120(3):971-86.

Polat Unutkan O. Marmara ilkogretime Hazir Olus Olceginin
gelistiriimesi ve standardizasyonu. Yiksek Lisans Tezi. istanbul:
Marmara Universitesi Egitim Bilimleri Enstitiisti; 2003.

Dunn W. Sensory profile. 1st ed. San Antonio, TX: Psychological
Corporation; 1999.

Eeles AL, Spittle AJ, Anderson PJ, Brown N, Lee KJ, Boyd RN, et
al. Assessments of sensory processing in infants: a systematic
review. Dev Med Child Neurol. 2013;55(4):314-26.
Wickremasinghe A, Rogers E, Johnson B, Shen A, Barkovich
A, Marco E. Children born prematurely have atypical sensory
profiles. J Perinatol. 2013;33(8):631.

Adams N, Feldman HM, Huffman LC, Loe IM. Sensory processing
in preterm preschoolers and its association with executive
function. Early Hum Dev. 2015;91(3):227-33.

Ashburner J, Ziviani J, Rodger S. Sensory processing and
classroom emotional, behavioral, and educational outcomes
in children with autism spectrum disorder. Am J Occup Ther.
2008;62(5):564-73.

Case-Smith J, Allen AS, Pratt PN. Occupational therapy for
children. 4th ed. Toronto: Mosby; 2001.

Bundy AC. Using sensory integration theory in schools: sensory
integration and consultation. In: Bundy AC, Lane SJ, Murray EA,
eds. Sensory integration: theory and practice. Philadelphia: F. A.
Davis; 2002: p. 309-22

Ayres AJ. Sensory integration and learning disorders. 1st ed. Los
Angeles: Western Psychological Services; 1972.

Boyd LA, Sobieraj SL. Kindergarten readiness: the impact
of sensory integration on preschool children’s readiness for
the transition to kindergarten. Graduate Master’s Theses,
Capstones, and Culminating Projects. San Rafael: Dominican
University of California, CA, 2013.

Vieira MEB, Linhares MBM. Developmental outcomes and
quality of life in children born preterm at preschool-and school-
age. ) Pediatr (Rio J). 2011;87(4):281-91.

29 G



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

ISSN: 2651-4451 » e-ISSN: 2651-446X

Turkish Journal of
Physiotherapy and
Rehabilitation

2020 31(3)240-246

Emine Handan TUZUN, PhD, PT'
Levent EKER, MD’
Selma UZUNER, MSc, PT?
Buse SEZEREL, MSc, PT?
Hayriye TOMAC, MSc, PT'
Serpil MIHCIOGLU, MSc, PT’
Wayne DITE, MAppSci(Research),
BAppSci(PE)*

Eastern Mediterranean University, Faculty of Health Sciences,

Department of Pk py and ilitation, F

Northern Cyprus, 10 Mersin, Turkey.

2 University of Kyrenia, Faculty of Health Sciences, Department of
Physiotherapy and Rehabilitation, Kyrenia, Northern Cyprus, 10
Mersin, Turkey.

3 Kyrenia Dr. Akgicek Hospital, Department of Physical Therapy and
Rehabilitation, Kyrenia, Northern Cyprus, 10 Mersin, Turkey.

4 Royal Talbot Rehabilitation Centre, Austin Health, Kew, Vic.,

Australia.

Correspondence (ileti§im]:

Emine Handan TUZUN, PhD, PT
Eastern Mediterranean University
Health Sciences Faculty,
Department of Physiotherapy and Rehabilitation,
Famagusta, Northern Cyprus, 10 Mersin, Turkey.
Phone: +90 392 630 13 70
E-mail: handan.tuzun@gmail.com
ORCID: 0000-0001-6989-6675

Levent EKER
E-mail: ekerlevent955@gmail.com
ORCID: 0000-0001-7301-4073

Selma UZUNER
E-mail: selma_uzuner_92@hotmail.com
ORCID: 0000-0002-4199-0093

Buse SEZEREL
E-mail: busesezerel@hotmail.com
ORCID: 0000-0002-7265-0657

Hayriye TOMAC
E-mail: hayriye.tomac123@hotmail.com
ORCID: 0000-0002-8245-9995

Serpil MIHCIOGLU
E-mail: srplmhcgl@gmail.com
ORCID: 0000-0001-7186-324X

Wayne DITE
E-mail: wayne.dite@austin.org.au
ORCID: 0000-0002-6568-7363

Received: 08.08.2019 (Gelis Tarihi)
Accepted: 03.02.2020 (Kabul Tarihi)

[ BY - nc

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

Y

Tiiziin EH, Eker L, Uzuner S, Sezerel B, Tomag H, Mihgioglu S, Dite W. Validity and Reliability of the Four Square Step Test in Typically Developed Children. Turk J Physiother

Rehabil. 2020; 31(3):240-246. doi: 10.21653/tjpr.602661

VALIDITY AND RELIABILITY OF THE FOUR SQUARE
STEP TEST IN TYPICALLY DEVELOPED CHILDREN

ORIGINAL ARTICLE

ABSTRACT

Purpose: The purpose of this study was to evaluate the reliability and the validity of the four
square step test (FSST), and level of agreement between the FSST and the timed up and go test
(TUG) in typically developed children.

Methods: Two raters assessed 150 children aged 5 to 10 years in two consecutive days. Concurrent
and discriminative validities were determined. To evaluate the intra- and inter-rater reliability,
the intra-class correlation coefficient (ICC) was used. The Bland-Altman plot and analysis were
performed to evaluate the agreement between the measurements obtained by two raters and by
the FSST and TUG.

Results: The FSST and TUG scores were strongly correlated (r=0.685, p=0.001). The FSST was
able to distinguish between children by age groups (p=0.001). The ICC2.1 and ICC2.2 estimates
were 0.86 and 0.81, respectively. For the assessments of two raters, the Bland-Altman plot showed
that all values fell within 95% limits of agreement. Bias was calculated as -0.12+0.50. The 96%
of the data points were within the +1.96 SD of the mean difference for the FSST and TUG scores.
Bias was calculated as 0.47+0.80.

Conclusion: The FSST is a valid and reliable test to assess the dynamic balance of typically
developed children. However, the FSST cannot be substituted for the TUG.

Key Words: Balance; Children; Reliability; Validity.

TiPiK GELiISIM GOSTEREN COCUKLARDA DORT KARE
ADIM TESTININ GECERLIK VE GUVENIRLIGI

ARASTIRMA MAKALESI

0z

Amag: Bu calismanin amaci, tipik gelisim gosteren ¢ocuklarda dort kare adim testinin (FSST)
gtivenirlik ve gecerligini ve FSST ve siireli kalk yiiri testi (TUG) ile arasindaki uyum diizeyini
degerlendirmekti.

Yontem: 5-10 yas arasi 150 ¢ocuk iki degerlendirici tarafindan ardisik iki giinde degerlendirildi. Es
zamanli ve ayirt edici gecerlikler belirlendi. Degerlendirici ici ve degerlendiriciler arasi guivenirligi
degerlendirmek icin, sinif-ici korelasyon katsayisi (ICC) kullanildi. iki degerlendirici tarafindan
yapilan olciimler ve FSST ve TUG arasindaki uyumu degerlendirmek icin Bland-Altman grafigi ve
analizi yapildi.

Sonuclar: FSST ve TUG kuvvetli sekilde iliskiliydi (r=0,685, p=0,001). FSST, cocuklari yas
gruplarina gore ayirt edebildi (p=0,001). ICC2.1 ve ICC2.2 tahminleri sirasiyla 0,86 ve 0,81'di.
iki degerlendiricinin degerlendirmeleri icin, Bland-Altman grafigi, tim degerlerin % 95'lik uyum
limitleri icinde oldugunu gésterdi. Yanhlik -0,12+0,50 olarak hesaplandi. Veri noktalarinin % 96'si
FSST ve TUG skorlari icin ortalama farkin +1,96 standart sapmasi icindeydi. Yanlilik 0,47+0,80
olarak hesaplandi.

Tartisma: FSST, tipik gelisim gésteren cocuklarda dinamik dengeyi degerlendirmek icin gecerli ve
guvenilir bir testtir. Bununla birlikte, FSST, TUG testinin yerine kullanilamaz.

Anahtar Kelimeler: Denge; Cocuk; Giivenirlik; Gecerlik.
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INTRODUCTION

Balance is a complex motor characteristic that has
physiological, biomechanical, and psychological
components, and it may be static or dynamic.
Both the static or dynamic balance is essential
for accomplishing in functional tasks involved in
activities of daily living (1,2). Static balance refers
to maintain the center of mass within the base of
support while the body is not moving. In contrast,
dynamic balance refers to anticipating and
reacting to changes in balance as the body moves
through space (3). Recent research has shown that
independent mobility is linked to emotional, social,
motor, language, and other developmental benefits
in children. Independent and safe mobility allows
children to increase their interaction with the
peers (4). Therefore, assessing children’s balance
using valid and reliable instruments is vital for
ensuring the development of safe mobility and
independence with functional tasks. Currently,
dynamic balance could be evaluated using clinical
or laboratory tests. However, clinical balance tests
are more practical and cheaper than laboratory-
based tests (5). In clinical settings, both single
balance measures and batteries of balance
tests can be used for evaluating stability during
locomotion in typically developed children. The
timed up & go (tug) test, pediatric balance scale,
berg balance scale, functional walking test, and
timed up and down stairs are commonly used tests
and have evidence for good validity and reliability
(6). Among these tests, no single measure has been
reported as the gold standard in the assessment of
dynamic balance in children. Therefore, the use of
tests, in combination, could substantially enhance
the prediction of overall dynamic balance (6). In
recent years, in addition to these dynamic balance
tests, the four square step test (FSST), which
was originally designed for the elders (7), has
been the subject of research for dynamic balance
assessment of pediatric populations. It was shown
that FSST was a valid and reliable measure for
assessing the dynamic balance in children with
cerebral palsy and Down syndrome (8,9). In a pilot
study conducted in 15 typically developed children,
Salis and Samuel have found that the FSST had
good inter- and intra-rater reliability. The authors
have noted the need for further researches in large
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sample size (10). In another study conducted in 30
typically developed children, Leizerowitz and Katz-
Leurer have reported that the lenient version of the
FSST was a feasible, moderately reliable, and valid
test to assess dynamic balance in this population
(11). Based on the current literature, it appears
that there is insufficient evidence to support the
use of the FSST in typically developed children. The
purpose of this study was to evaluate the concurrent
and discriminative validity and reliability of FSST,
and the level of agreement between the raters for,
TUG and FSST in typically developed children.

METHODS
Study Design and Participants

This observational study was carried out at Cihangir-
Dizova Elementary School in Famagusta, North
Cyprus, between October 2018 and January 2019
after the approval of the Eastern Mediterranean
University BAYEK Health Ethics Subcommittee.
Before the study, the Directorate of North Cyprus
Primary Education Department was informed
for the study and the permission was obtained.
Written informed consent was obtained from all
participants’ primary caregivers and assent. A
priori sample size calculation was performed using
the PASS (2005), taking into account the statistical
tests to be used in the analyses (12). A sample size
of 146 subjects with four observations per subject
achieves 80% power to detect an ICC of 0.60 under
the alternative hypothesis when the ICC under
the null hypothesis is 0.50 using an F-test with a
significance level of 0.05. Considering the drop-
out risk of the participants due to various reasons,
the initial sample size was increased to 150
subjects. Inclusion criteria used for selecting the
subjects were (1) aged 5 to 10 years, (2) absence
of musculoskeletal or neurological disorders, (3)
no history of any orthopedic surgery, and (4) not
uncorrected visual acuity.

Assessors and Procedures

Two physiotherapists with four years of experience
in physiotherapy and rehabilitation units assessed
participants on two separate days. Before the trial,
testing instructions to be delivered to participants
(7,13) were translated and adapted into Turkish.
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In order to maximize potential agreement and to
improve rating accuracy, reliability, and validity,
assessment skills of the raters were refreshed
through training.

The administration of the tests was performed in a
corridor of the school. Assessments were performed
in a quiet and adequately lighted environment to
minimize the distraction. Participants were tested
with their regular footwear. The demographic
information of participants was recorded. The
dynamic balance performances on the FSST were
assessed by Rater A and B independently, and this
assessment repeated 24-h later. In order to avoid
any discrimination between children participating
in the study, the TUG test also was repeated by
two raters with a 24-hour interval. The participants
were allowed to rest up to five minutes between
the sessions. A stopwatch was used to measure
time to complete the FSST and TUG tests.

FSST Assessment Protocol

A square was formed by using four 90 cm long canes
placed on the ground. The sequence was explained
and demonstrated to the participants. They were
allowed one practice trial and, subsequently, two
trials. Instructions were given and encouraged to
complete the sequence as fast as possible without
touching the canes. The sequence of trial was
1,2,3,4,1,432,1. If a participant touched canes
or performed test sequences inaccurately, or both
feet of the participant did not make contact with
the floor in each square, the trial was considered
as unsuccessful, and the test was repeated. One
unsuccessful trial was allowed. The best time was
taken as the score of FSST, which was completed
successfully (10,11).

TUG Assessment Protocol
A three-meter pathway on the testing floor was
marked with red-colored masking tape. The TUG

Table 1: Characteristics of the Participants (n=150).

was administered using one standard chair. The
TUG was explained and demonstrated to the
participants. They were allowed one practice trial
and, subsequently, two trials. If the participant
ran on the pathway, or stopped at the turn, or did
not sit down right away, the trial was considered
as unsuccessful, and the test was repeated. One
unsuccessful trial was allowed. The best time was
taken as the score of TUG, which was completed
successfully (6).

Statistical Analysis

All statistical analyses were carried out using the
IBM SPSS Statistics software version 22.0 (IBM
Corporation, Armonk, NY, USA). Before statistical
tests were conducted, we checked potential outliers
and missing data. Normal distribution assumptions
of the data were checked using the Shapiro-Wilk
test. Evaluations of concurrent and discriminative
validity were based on the mean scores from the
first measurement of rater A. Pearson’s correlation
coefficient (r) was used to assess the concurrent
validity of FSST. Pearson’s correlation coefficient
was interpreted as follows: 0.00-0.19=very
weak;  0.20-0.39=weak;  0.40-0.59=moderate;
0.60-0.79=strong; and 0.80-1.00=very strong (14).
Dynamic balance is influenced by multiple variables,
including biological fitness and age (15,16). Based
on the literature, we hypothesized that FSST
classifies children into age groups based on the
dynamic balance assessments. The children were
divided into three age groups: (1) 5- to 6-year-
olds (2) 7- to 8-year-olds, and (3) 9- to 10-year-
olds. Between-groups discriminative validity of the
FSST was evaluated using the one-way analysis of
variance (ANOVA) with Bonferroni post-hoc test.
Both intra- and inter-rater reliability were assessed
using intraclass correlation coefficients (ICC). ICC2.1
and ICC2.2 estimates and their 95% confidence
intervals were calculated based on absolute-

Variables Participants (n=150)

Mean+SD Min-Max
Age (years) 7.79+1.68 5-10
Gender (females/males) 77/ 738 51.3/48.70°
Weight (kg) 29.24+9.30 16-67
Height (cm) 128.83+10.42 104-157

Sfrequency, °percentages.

Y -
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Table 2: Our Square Step Test Scores of Children by Age Groups Based on the First Assessment of Rater A.
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Age Groups n Mean+SD Min-Max 95% CIf for mean ps
5-6 years 31 5.43+0.95 4.03-7.47 5.08-5.78

7-8 years 53 4.41+0.80 3.05-6.53 4.19-4.63 0.001*
9-10 years 66 3.95+0.66 3.00-5.61 3.79-4.11

*p<0.05. *One-way ANOVA, Bonferroni Alpha=0.016, *Cl: Confidence Interval.

agreement (17,18). ICC estimates were interpreted
as follows: <0.50=poor; 0.50-0.75=moderate; 0.75-
0.90=good; and >0.90=excellent reliability (17).

Bland and Altman plots were constructed to
demonstrate agreement between TUG and FSST,
and between assessments of rater A and B. The
mean difference between the assessments was
reported as bias. The mean difference + (standard
deviation of the mean difference multiplied by 1.96)
was reported as 95% limits of agreement (LOA).
Bland and Altman recommended that 95% of data
points should lie within two standard deviations of
the mean difference for a good agreement (19).
The statistical significance level was set at p<0.05.

RESULTS

The characteristics of the participants are shown
in Table 1. A total of 150 subjects aged between 5
and 10 were included in the study.

The FSST demonstrates statistically significant
strong positive correlation (r=0.685, 95% CI;
0.589-0.761 p=0.001) with the TUG. As shown in
Table 2, results from the one-way ANOVA analysis

showed that dynamic balance assessed using the
FSST were able to distinguish between the groups
(F,14,=38293, p=0.001). Bonferroni post-hoc
analysis indicated significant differences between
the mean FSST score of each age category (all p’s
<0.05). The 95% confidence intervals of the FSST
scores in each age category did not overlap.

ICC2.1 estimate for inter-rater reliability was 0.86
(95% Cl; 0.81-0.90). ICC2.2 estimate for intra-rater
reliability was calculated as 0.81 (95% Cl 0.74-
0.86).

On the Bland and Altman plot, for the first day
assessments of the FSST, the 95% of the data
points were within the +1.96SD of the mean
difference (Figure 1). Upper LOA and lower LOA
were -1.11 and 0.87, respectively. Bias was
calculated as -0.12+0.50 (95% Cl -0.3-0.04).

The Bland and Altman plot for data based on the
Rater B assessments of TUG and FSST indicated
that 96% of the data points were within +1.96SD
of the mean difference (Figure 2). Upper LOA and
lower LOA were 2.04 and -1.1, respectively. Bias

100
0
0% 08 ° QLo +1,96 SD
o o e
[+] [+ [+]
p o omeoo g o op
2 = o, ®
g g © e "o o
o S o
. *— 38 2050 5
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Figure 1: Bland and Altman plot for the data based on first the four square step test assessments of Rater A and Rater B.
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Figure 2. Bland and Altman plot for data based on the Rater B assessments of the timed up and go test and the four square

step test.

was calculated as 0.47+0.8 (95% Cl 0.3-0.6).
DISCUSSION

The results of this study indicated that the
FSST was significantly related to the TUG. It
also demonstrated good discriminative validity
by differentiating children according to their
age groups. The FSST scores were stable and
consistent over repeated administrations. There
was a good inter-rater agreement. However, the
level of agreement between the FSST and TUG was
not sufficient.

Leizerowitz and Katz-Leurer have found a
moderately significant correlation between the
original form FSST and TUG scores (rs=0.53; 95%
Cl10.21-0.75, p<0.05) (11). Contrary to their finding,
we found a strong correlation between FSST and
TUG scores (r=0.69, 95% Cl 0.59-0.77, p=0.001).
If we consider 95% Cl's of the size of correlation
coefficients, it is clear that there is an overlapping
between the interval estimates. Therefore, this
result could not be interpreted as dissimilarity of
the findings of two studies.

Maturation and maintenance of balance is a
complex and active sensorimotor function (20,21).
Proprioceptive, visual, vestibular, and cognitive
systems play a significant role in balance control.
The maturation of these systems does not take
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place at the same time. Previous studies reported
that maturation of the proprioceptive system
takes place at 3 to 4 years of age, subsequently
visual and vestibular systems (22,23). Lonescu et
al. reported that the maturation process occurs
throughout childhood until the age of 12 years
(24) and does not reach adult level, even at the
age of 14-15 years (25). Based on this finding,
it was expected that any test used to assess the
dynamic balance of typically developing children
should differentiate the age groups. In this study,
those children with lower age groups were rated
as exhibiting low levels of dynamic balance control.
This is an expected finding indicating that the FSST
has also a good discriminative validity. However, it
should be noted that no other studies have been
conducted to investigate the discriminative validity
of the FSST on these age groups, therefore it is
difficult to support this finding in relation to the
literature.

ICC based results of this study showed that the
inter-rater reliability of the FSST scores was good.
Intra-rater estimates ranged from moderate to
good. Both findings were in agreement with the
previous studies (10,11).

In this study, we found that 95% of the data points
of Rater A and B were within +1.96 SD of the mean
difference of their assessments. The bias was



not significant because the line of equality that is
“0” line was within the confidence interval of the
mean difference of two assessments. This finding
indicated that the inter-rater agreement of the
FSST scores was good. On the contrary, there was
a significant bias on the mean difference of the
FSST and TUG scores. Because the line of equality
was not within the confidence interval of the mean
difference of the FSST and TUG scores, based on
this result, we concluded that the FSST could not be
used in place of the TUG. It was not surprising that
the TUG, and FSST was used to detect different
types of balance and mobility. The FSST is used
to assess dynamic stability and the ability of the
subject to step over low objects forward, sideways,
and backward. On the contrary, the TUG test is
used to assess a person’s mobility that requires
both static and dynamic balance.

This study was conducted on children aged 5-10
years. Therefore, results cannot be generalized to
children of all ages. It is a limitation of the study.
The strength of this study was two folds. Firstly,
the study was conducted on a sufficiently powered
sample size. Secondly, in this study, both statistical
and graphical methods were used to establish the
agreement of two tests. In conclusion, the FSST
test is a valid and reliable method to measure the
dynamic balance of typically developed children.
Further study is needed to establish strong evidence
on the issue.
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FUNCTIONAL INDEPENDENCE AND MUSCLE
STRENGTH IN ACUTE RESPIRATORY FAILURE
WITH AND WITHOUT NON-INVASIVE MECHANICAL
VENTILATORY SUPPORT

ORIGINAL ARTICLE

ABSTRACT

Purpose: Development of muscle weakness is common in the course of acute respiratory failure
(ARF). This study aimed to compare muscle strength and physical function in subjects with ARF
undergoing noninvasive mechanical ventilation (NIV) added to standard medical treatment (SMT)
and SMT only in the intensive care unit.

Methods: Thirty-two subjects with ARF (19 NIV and 13 SMT) were included. Subject characteristics
were recorded. Peripheral muscle strength was measured using the Medical Research Council Scale
(MRC) and handgrip strength. Functional independence was evaluated using the Barthel Index (Bl).

Results: In the NIV group, proximal muscle strength (shoulder abduction) was significantly lower
than distal limb strength (wrist extension) (p=0.030). In both groups, proximal lower limb strength
(hip flexion) was also significantly lower than distal limb strength (ankle dorsiflexion) (p=0.002).
The BI total score was significantly lower in the NIV group than that of the SMT group (p=0.016).
The BI score was significantly related to the MRC sum score (r=0.633) and handgrip strength
(r=0.629, p<0.05).

Conclusion: Functional independence and proximal muscle strength compared to distal adversely
affected in patients undergoing NIV for ARF. Weakness or functional limitations may prevent
patients from functioning adequately in rehabilitation practices in intensive care.

Key Words: Intensive Care; Muscle Strength; Noninvasive Ventilation; Respiratory Failure.

NONINVAZiV MEKANIK VENTILASYON DESTEGi OLAN
VE OLMAYAN AKUT SOLUNUM YETMEZLIiGiNDE
FONKSIYONEL BAGIMSIZLIK VE KAS KUVVETi

ARASTIRMA MAKALESI

0oz

Amag: Akut solunum yetmezligi (ASY) siirecinde kas zayifligi gelisimi siktir. Bu calismanda
yogun bakimda ASY nedeni ile tek basina standart medikal tedavi (SMT) ve SMT’ye ek olarak
noninvaziv mekanik ventilasyon (NIV) uygulanan olgularda kas kuvveti ve fonksiyonel bagimsizhigi
karsilastirilmak amaclandi.

Yontem: Calismaya ASY ile izlenen 32 olgu (19 NIV ve 13 SMT) dahil edildi. Olgularin ézellikleri
kaydedildi. Periferal kas kuvveti icin Medical Research Council Skalasi (MRC) kullanildi ve el kavrama
kuvveti 6lciildii. Fonksiyonel bagimsizlik diizeyi Barthel indeksi (Bi) ile degerlendirildi.

Sonuclar: NIV grubunda proksimal kas kuvveti (omuz abduktorleri) distal ekstremite kas
kuvvetinden (el bilegi ekstansorleri) anlamli olarak daha duistiktti (p=0,030). Her iki grupta, proksimal
alt ekstremite kas kuvveti (kalca fleksiyonu), distal ekstremite kas kuvveti (ayak bilegi)’nden anlamh
olarak daha azdi (p=0,002). NIV grubunun Bi toplam puani SMT grubundan anlamli olarak daha
dustiktii (p=0,016). Bi puani, MRC toplam puani (r=0,633) ve el kavrama kuwveti (r=0,629) ile
iliskiliydi (p<0,05).

Tartisma: ASY nedeni ile NIV uygulanan hastalarda fonksiyonel bagimsizlik ve distal kas kuvveti
ile karsilastirldiginda proksimal kas kuvveti olumsuz yénde etkilenmektedir. Yogun bakimda
rehabilitasyon uygulamalarinda zayiflik veya fonksiyonel kisitliligin hastalarin uygun fonksiyon
gormesini engelleyebilecegi goz 6niinde bulundurulmalidir.

Anahtar Kelimeler: Yogun Bakim; Kas Kuvveti; Noninvaziv Ventilasyon; Solunum Yetmezligi.
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Functional Independence and Muscle Strength in Acute Respiratory Failure with and without Non-Invasive Mechanical Ventilatory Support

INTRODUCTION

Muscle wasting and functional weakness are
common after intensive care unit admission
resulting from presenting illness, immobility,
and treatments, including prolonged mechanical
ventilation (1-2). Assessment of limb muscle
strength is essential in subjects who are at risk of
developing intensive care unit acquired weakness
(3,4). Peripheral muscle weakness is associated
with significant disability, mortality, and delayed
rehabilitation (3,4).

Current practice in the intensive care unit has
been changed to use less sedation, more physical
activity, and mobilization. In acute respiratory
failure, noninvasive mechanical ventilation (NIV)
provides ventilatory support without a need for an
invasive airway approach. The NIV has been shown
to reduce mortality, need for intubation, and length
of intensive care unit stay (5-7). The NIV has also
been used to allow mobilization during the stay in
the intensive care unit (8). It has been suggested
that the NIV application might allow breathless
subjects to exercise and prevent loss of muscle
strength and function (9).

Although, the use of NIV is a common practice in the
intensive care unit, to our knowledge, no previous
study in the literature investigated whether
muscle strength and physical function of subjects
undergoing NIV were similar to less severe subjects
receiving standard medical treatment (SMT).
Therefore, the present study aimed to investigate
muscle strength and functional capacity in subjects
with acute respiratory failure undergoing NIV added
to SMT compared to SMT alone. The secondary
aim of the study was to investigate the association
between peripheral muscle strength and functional
independence in patients with acute respiratory
failure.

METHODS

During two years (February 2009 and February
2011), we observed consecutive subjects with
acute respiratory failure in a 9-bed adult medical
intensive care unit of a university hospital.
Hacettepe University Ethics Committee approved
the study (Approval Date: 27.01.2009 and Approval
Number: LUT 08/52-4). Subjects or relatives, as
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appropriate, gave informed consent to participate
in this study. Intensive care subjects with acute
respiratory failure (10), as judged by the attending
physician, were included in this study. Exclusion
criteria applied at intensive care unit admission
were previous intubation before admission to
intensive care unit, recruitment for invasive
mechanical ventilation, previous neuromuscular
weakness, stroke, postoperative status, pregnancy,
injury preventing the evaluation of six muscle
groups, inability to follow verbal instructions, and
inability to provide informed consent. Hemodynamic
instability (systolic blood pressure >200 mmHg
and <80 mmHg, diastolic blood pressure >100
mmHg and <50 mmHg) was checked at the time of
strength testing. Subjects’ respiratory status (MV,
oxygen therapy using a nasal cannula or venturi
mask) was recorded from the nursing charts daily.
The primary intensive care unit team provided
the treatments. The attending physician took the
decisions related to management. All subjects
received SMT (antibiotics, bronchodilators,
corticosteroids, mucolytics, theophylline, oxygen
therapy with a nasal cannula, and venturi mask).
The dose of corticosteroids was 20-40 mg/day.
Subjects in the NIV group received noninvasive
ventilatory support besides the SMT. Whether
subjects received physiotherapy rehabilitation,
applied by the primary physiotherapy team, in the
intensive care unit, was recorded.

Patient characteristics, admission findings, chest
radiography findings, and arterial blood gas
tensions were recorded (10). Functional status
before the development of acute respiratory
failure was assessed using a 0-4 point category
scale (O=working, 1=independent, 2=restricted,
3=housebound, 4=bed-or-chair bound). Lower
scores were indicating a higher level of
functional status (11). lliness severity and level
of consciousness were evaluated using the Acute
Physiology and Chronic Health Evaluation |l
(APACHE II) system and the Glasgow Coma Scale,
respectively (10). The presence of delirium judged
by psychiatric evaluation was recorded. Length of
stay in the intensive care unit and duration of NIV
were recorded.
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Upper and lower extremity muscle strength was
evaluated using the the Medical Research Council
(MRC) scale. The range of MRC muscle test scores
is 0 to 60 (six muscle groups, shoulder abduction,
elbow flexion, wrist extension, hip flexion, knee
extension, and ankle dorsiflexion, were examined
on each side between O and 5 grade). A clinical
diagnosis of intensive care-acquired weakness is
made based upon a sum score of less than 48/60
(1,12). Handgrip strength was measured using a
dynamometer (Baseline Standard Hydraulic Hand
Dynamometer 90 kg, Baseline, USA) (13) upon
subjects’ clinical stability and obeying simple
commands and when they were clinically stable,

Table 1: Characteristics of the Subjects.

as judged by the attending physician, from clinical
findings, hemodynamics, and arterial blood gases.
A physiotherapist independent of clinical decisions
for the subjects performed the measurements of
strength and functional independence test.

Subjects’ physical function and level of disability
were assessed using the Barthel Index (14). Each
item is rated on a 3-point scale (O=unable, 1=needs
help, 2=independent). The final score is multiplied
by five to get a number on a 100-point score. In
Barthel Index, scores of 0-20 indicate “total”
dependency, 21-60 indicate “severe” dependency,
61-90 indicate “moderate” dependency, and 91-99
indicate “slight” dependency. The Barthel Index was

NIV SMT

Variables (n=19) (n=13) p value

Mean+SD Mean+SD
Age (years) 57.53+13.86 54.69+16.07 0.820
Gender (male/female), n 15/4 7/6 0.130
Height (cm) 169.58+6.17 165.23+7.80 0.140
Body Weight (kg) 76.79+£17.11 77.61£19.82 0.850
Body Mass Index (kg/m?) 25.46+6.29 28.70+8.54 0.430
Admission Findings
Heart Rate (bpm) 102.53+19.71 106.08+24.39 0.880
Systolic Blood Pressure (mmHg) 122.21+28.72 125.23+32.15 0.650
Diastolic Blood Pressure (mmHg) 72.11+20.36 75.69+17.12 0.650
Respiratory Rate (bpm) 33.68+621.41 27.54+5.30 0.570
Blood Glucose (g/dL) 124.68+31.05 131.59+33.22 0.910
Albumin (g/dL) 3.28+0.56 3.67+7.68 0.075
Creatinine (mg/dL) 1.35+1.01 2.70+5.60 0.590
ALT (U/L) 84.75+158.89 99.87+258.16 0.320
APACHE Il Score (0-71) 17.95+5.70 16.15+5.71 0.550
Acute Physiology Score 9.58+4.45 8.77+3.51 0.710
Glasgow Coma Scale (0-15) 14.58+1.02 15.00+00 0.470
Arterial Blood Gases
pH 7.32+0.09 7.41+0.05 0.011*
PaCo, (mmHg) 67.10+£25.16 39.56+14.18 0.002*
PaO, (mmHg) 52.67+15.14 60.81+25.36 0.570
Length of Stay in ICU (days)? 791 (2.77-22) 5.01 (0.67-19.98) 0.022*
Time for Evaluation (day) ¢ 5(2-16) 2.5(1-13) 0.017*
MRC Sum Score (0-60) 55.68+3.67 57.85+3.00 0.180
Handgrip Strength (kg) 26.63+8.29 25.00+7.27 0.680
Barthel Index Total Score (0-100) 46.05+16.46 66.92+17.02 0.016*

*p<0.05. *Median (Min-Max). Mann Whitney-U test. NIV: Noninvasive Mechanical Ventilation, SMT: Standard Medical Treatment, ALT: Alanine Aminotransferase,
APACHE II: Acute Physiology and Chronic Health Evaluation I, PaCO,: Arterial Carbon Dioxide Pressure, PaO,: Arterial Oxygen Partial Pressure, MRC: Medical

Research Council, ICU: Intensive Care Unit.
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217 subjects
screened

!

124 subjects met
inclusion criteria

J—.

participated

l |

32 subjects

Excluded (n=92)

- Requirement for IMV (n=49)

- Preexisting neuromuscular or
neurologic diseases (n=14)

- Unable to give inform consent (n=7)

- Injury to 26 muscle groups (n=7)

- Cognitive/intellectual/psychiatric
impairment (n=7)

- Postoperative surgical recovery (n=3)

- Hemodynamic instability (n=3)

- Pregnancy (n=2)

NIV Group
(n=19)

SMT Group
(n=13)

Figure 1: Flow Diagram of the Participants in the Study. (IMV: intensive Mechanical Ventilations, NIV: Noninvasive

Ventilation, SMT: Standard Medical Treatment).

applied on the same day as strength measurements.
Statistical Analysis

Statistical analysis was performed using SPSS 16.0
program (SPSS Inc, Chicago, IL, USA). Results were
expressed as mean+standard deviation (mean+SD),
median (mix-max) frequencies, and percentages.
The normality of the data was checked using the
Shapiro-Wilk test. Because of nonparametric test
conditions, groups were compared using Mann
Whitney u test and Chi-square test, as appropriate.
Spearman rank correlation was used to analyze the
relationship between the variables. Analyses were
performed as a two-tailed, and the descriptive
level of significance was set at p<0.05. According
to the post hoc power analyses (G*Power, ver. 3.1,
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Heinrich Heine University Disseldorf, Diisseldorf,
Germany) based on the Barthel Index scores of two
groups, the power of the study (1-B) was 90%.

RESULTS

Two hundred and seventeen subjects were screened
during the study period. One hundred twenty-four
subjects met the inclusion criteria, and 92 subjects
were excluded (Figure 1). Thirty-two intensive
care subjects with acute respiratory failure were
included. Nineteen subjects were in the NIV group,
and 13 subjects were in the SMT only group (served
as controls). The NIV and SMT groups were similar
in terms of age, gender, height, body weight, body
mass index, and admission findings (p>0.05, Table
1), except arterial pH and arterial carbon dioxide
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Figure 2: Strength Assessment by the Muscle Group. (a) Lower Extremity and (b) Upper Extremity in NIV and SMT Groups
(NIV: Noninvasive Mechanical Ventilation, SMT: Standard Medical Treatment).
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Mechanical Ventilation, SMT: Standard Medical Treatment).

pressure (p<0.05, Table 1). According to pre-
admission functional capacity, 15.8% of patients
were working, 31.6% of patients were independent,
26.3% of patients were restricted, 21.1% of patients
were housebound, and 5.3% of patients were bed-
or-chair bound in the NIV group. The 15.4% of
patients were working, 23.1% of patients were
independent, 46.2% of patients were restricted,
and 15.4% of patients were housebound in the
SMT group. There was no statistically significant
difference in terms of pre-admission functional
capacity between the groups (p=0,754). The 26.3%
of patients had a type-l respiratory failure, and
73.7% of patients had type-Il respiratory failure in
the NIV group as admission diagnosis. In the SMT
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group, 61.5% of patients had a type-| respiratory
failure, and 38.5% of patients had a type-II
respiratory failure. No significant differences were
found in the acute physiology score, APACHE I
score, and Glasgow Coma Scale score between the
two groups (p>0.05, Table 1). Drug therapy used
was similar between the groups, and none of the
subjects required sedation (p>0.05). One subject
from NIV group had delirium (p=0.59). Ten subjects
from the NIV group and six subjects from the SMT
group received physiotherapy and rehabilitation
during the intensive care unit stay (p>0.05, Table
1). In the NIV group, duration of ventilatory support
was 2.66 (0.66-5.55) days, and pressure support
(n=16) and pressure-controlled modes (n=3) were
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Figure 4: Relationship between the Barthel Index Total Score and (a) the MRC Scale Sum Score (r=0.633, p=0.004) and
(b) Handgrip Strength (r=0.629, p=0.004) in NIV and SMT Groups (NIV: Noninvasive Mechanical Ventilation, SMT: Standard

Medical Treatment).
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used as ventilatory support.

Neither MRC scale sum score, upper and lower
muscle strength, and handgrip strength nor MRC
sum score and handgrip strength expressed relative
to body weight were not significantly different
between the two groups (p>0.05, Table 1). In the
NIV group, proximal muscle strength (shoulder
abduction) was significantly lower than distal limb
strength (wrist extension) (p=0.030) and elbow
flexion strength (p=0.034, Figure 2). In both NIV
and SMT groups, proximal lower limb strength (hip
flexion) was also significantly lower than distal limb
strength (ankle dorsiflexion) (p=0.002, Figure 2).

Thirteen of NIV subjects and four of SMT subjects
had a severe disability, and six of NIV and nine of
SMT subjects had a moderate level of disability,
based on the Barthel Index (p<0.05). The total
Barthel Index score and toileting subscale score
were significantly lower in the NIV group than
those of the SMT group (p<0.05, Table 1, Figure 3).

The Barthel Index score was significantly related
with MRC sum score (r=0.633, p=0.004, Figure 4),
MRC upper extremity sum score (r=0.597, p=0.007)
and lower extremity sum score (r=0.584, p=0.009),
shoulder muscle strength (r=0.681, p=0.001) and
hip muscle strength (r=0.542, p=0.016). Similarly,
there was a significant relationship between
Barthel Index score and dominant handgrip
strength (r=0.629, p=0.004, Figure 4) and handgrip
strength expressed relative to the body weight
(r=0.670, p=0.002).

DISCUSSION

The main findings of the present study were that
subjects undergoing NIV due to acute respiratory
failure had lower proximal muscle strength and
physical function as compared with the subjects
receiving SMT only.

NIV is the first-line treatment for certain forms
of acute respiratory failure in the intensive care.
However, no previous study has investigated muscle
strength in subjects undergoing NIV in the intensive
care unit. In the current study, by measuring
peripheral muscle strength using two different
approaches, we found that subjects undergoing
NIV had similar handgrip strength and MRC sum
scores but had a lower proximal muscle group
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strenght both in the upper and lower extremities.
Previously, a more reduction in proximal muscle
strength compared with distal muscle strength
has been observed (12). Underlying myopathic
changes could affect mainly proximal regions of
the limb (12,15). Despite having more severe acute
respiratory failure, our subjects undergoing NIV
did not develop severe total weakness. Application
of NIV may allow functioning and might prevent
muscle dysfunction in our subjects.

Acute illness, immobilization, mechanical
ventilation, sedation, and corticosteroids are
the parameters affecting functional capacity in
the intensive care unit (16). The Barthel Index is
relevant to assess functional status for subjects
across their continuum of acute illness (4,17).
Lower Barthel Index total score in the NIV group as
compared with the SMT only indicated a different
physical function in the intensive care unit. We
found severe disability (<55 points) in 13 subjects
and a moderate level of disability (55-90 points)
in six subjects undergoing NIV plus SMT according
to the Barthel Index. In contrast, the number of
subjects having a severe and moderate level of
disability in SMT only group was somewhat lower
(four and nine subjects, respectively). These findings
suggested that there were substantial differences
between functional measurements, probably due to
proximal muscle weakness. There is a lack of data
linking muscle strength to objective measures of
physical function in acute illness. We found that
physical function measured using the Barthel Index
scores was associated with global strength as well
as proximal muscle strength. Determining muscle
strength separately in upper and lower extremities
and specific muscle groups using the MRC scale may
help prognosticate a patient’s ability to perform
specific functional tasks (18). The ratio of muscle
strength and muscle size (body mass) is known as a
specific force and considered to be an expression of
muscle quality (18). In our study, physical function
was associated with the specific force determined
using handgrip strength, and MRC sum score.
Subjects with mild or no weakness, could still have
either weakness relative to their baseline or limited
function due to impairments in associated elements
of neuromuscular control (19). Determination of
factors affecting physical function and effects
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application of an early individual activity training
needs further investigation.

There are some limitations to our study. We used
volitional tests to measure muscle strength, and
this approach may affect the obtained results.
However, these tests are frequently used in
intensive care unit studies (1,11,18). In volitional
tests, determination of the force generated by an
isolated muscle group using electrical or magnetic
neuromuscular twitch stimulation, are challenging
to perform in an intensive care unit setting
(expenses, time investment, and requirement of
expert knowledge), and therefore have limited
widespread clinical applicability (3,20). Secondly,
the timing of strength and functional capacity
assessments in NIV and SMT groups occurred
within three and two days, respectively, which
could create a difference in physical function
between the groups, but it reflects transparent
reporting practice. Third, there were more males in
the NIV group, which was due to a higher number
of chronic obstructive pulmonary disease subjects
in this group that is a primary indication for the
use of NIV in acute respiratory failure. In addition,
the inclusion of subjects with respiratory failure
from multiple causes of a variety of etiologies
may have resulted in varying levels of functional
capacity before illness (10) that may have an
impact on the results, particularly if at a chronic
level. However, there was no significant difference
in pre-admission functional status at admission
across the groups. Besides, this could reflect
common practice in the acute care setting. The
studies performed in the intensive care unit include
subjects with diverse etiological factors and drive
similar physiological derangements, which could
be quantified in physiological scoring systems and
used within variable success to predict intensive
care outcomes. In addition, muscle biopsies from
critically ill subjects demonstrate histopathological
similarities across different disease groups (20).

In conclusion, subjects undergoing NIV due to acute
respiratory failure have proximal muscle weakness
and impaired physical function. The use of the
Barthel Index could determine the functional loss in
intensive care subjects. Either weakness or limited
function due to impairments in associated elements
of neuromuscular control may prevent subjects

from functioning more efficiently in rehabilitation
practices in intensive care. Further study is needed
to clarify the mechanism of muscle dysfunction
and functional independence in the intensive care.
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RELATIONSHIP BETWEEN TRUNK MUSCLE
ENDURANCE, PULMONARY FUNCTION, AND
RESPIRATORY MUSCLE STRENGTH IN HEALTHY
INDIVIDUALS

ORIGINAL ARTICLE

ABSTRACT

Purpose: Trunk muscles are acrive in the forceful expiration, and trunk this study aimed to examine
the relationship between pulmonary function, respiratory muscle strength, and trunk muscle
endurance.

Methods: The study was conducted with 60 volunteer and healthy individuals whose ages varied
between 20 and 36 years. Pulmonary function and maximum inspiratory and expiratory pressure
(MIP and MEP) were measured using a desktop spirometer. Trunk muscle endurance of the subjects
was evaluated using the prone bridge, side bridge, flexor endurance, and Sorensen tests.

Results: A positive significant relationship was observed between the percentage of forced vital
capacity (%FVC) and prone bridge (r=0.395, p=0.002), flexor endurance (r=0.256, p=0.049), and
Sorensen (r=0.255, p=0.049) tests. Likewise, a positivesignificant correlation was found between
the percentage of forced expiratory volume in 1 second (%FEV,) and prone bridge (r=0.408,
p=0.001), flexor endurance (r=0.358, p=0.005), and side bridge (r=0.277, p=0.032) tests. The
results revealed a positive relationship between MIP and prone bridge (r=0.376, p=0.003) and side
bridge tests (r=0.470, p<0.001). Likewise, there was a positive correlation between MEP and prone
bridge test (r=0.401, p=0.004) and side bridge test (r=0.365 p=0.002).

Conclusion: Pulmonary function and respiratory muscle strength are associated with the
endurance of the trunk muscles, which ensure core stability. Trunk muscle endurance exercises
may have a positive influence on respiratory function.

Key Words: Diaphragm; Endurance; Pulmonary Function; Respiratory Muscles; Trunk.

SAGLIKLI OLGULARDA GOVDE KAS ENDURANSI,
SOLUNUM FONKSIYONLARI VE SOLUNUM KAS
KUVVETI iLiSKisi

ARASTIRMA MAKALESI

0z
Amag: Govde kaslari zorlu ekspirasyon ve gévde stabilizasyonunda aktiftir. Bu calismanin amaci

solunum kas kuvveti, solunum fonksiyon testi degerleri ve gévde kas enduransi arasindaki iliskiyi
incelemekti.

Yontem: Calisma yaslari 20 ile 36 yil arasinda degisen 60 saglikli gondilli tizerinde yapildi.
Olgularin maksimum inspiratuar ve ekspiratuar kas kuvveti (MIP ve MEP) ve solunum fonksiyon
testi masalistl spirometre ile degerlendirildi. Bireylerin gévde kas enduransi yiiziistii koprd, yan
kopr, fleksor endurans ve Sorensen testleri ile belirlendi.

Sonuclar: Zorlu vital kapasite yiizdesi (%FVC) ile yiizistii képri (r=0,395, p=0,002), fleksor
endurans (r=0,256, p=0,049) ve Sorensen testleri (r=0,255 p=0,049) arasinda pozitif yonde anlamli
iliski tespit edildi. Birinci saniyedeki zorlu ekspiratuar volim (%FEV)) ile yiiz stl koprii (r=0,408,
p=0,001), fleksér endurans (r=0,358, p=0,005) ve yan kopri testleri (r=0,277, p=0,032) arasinda
pozitif anlamli korelasyon bulundu. MIP ile yiiz tstl koprii (r=0,376, p=0,003) yan koprii testleri
(r=0,470, p<0,001) arasinda pozitif iliski saptandi. MEP ile yizisti kdprii (r=0,401, p=0,002) ve
yan képri (r=0,365, p=0,004) testleri arasinda pozitif yonde anlamli korelasyon oldugu bulundu.

Tartisma: Solunum fonksiyonlari ve solunum kas kuvveti ile gévde stabilizasyonu saglayan kaslarin
enduransi iliskilidir. Govde kas enduransi egzersizlerinin solunum fonksiyonlarina pozitif yénde etki
edebilecegi soylenebilir.

Anahtar Kelimeler: Diyafragma; Endurans; Solunum Fonksiyonlari; Solunum Kaslari; Gévde.
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INTRODUCTION

Diaphragm constitutes the upper group for core
stability (1). Diaphragm muscle, constitutes
the upper part of the cylinder involving the
muscles at the back and the abdominals. When
it contracts, pressure in the abdomen increases,
which contributes to core stability. Diaphragm
contracts in advance before extremity movements
and during extremity movements, thus helping to
maintain postural control (2). The diaphragm is the
primary respiratory muscle that is responsible for
inspiration at the same time. Functional loss that
could occur in the diaphragm, which is responsible
for 65 to 80 percent of the vital capacity on its own,
may lead to a significant decrease in inspiratory
capacity (3,4).

Anatomically, diaphragm originates from the
lumbar vertebrae, and the structures involved in the
diaphragm are made up of the fascia of quadratus
lumborum and psoas major, which contribute to
core stability. Therefore, it has a vital role in the
muscular endurance of the trunk (3,5).

Of the muscle fibrils in the diaphragm, 55% are
Type |, while 21% and 24% of the muscle fibrils
are Type lla and Type llb, respectively. Type | and
Type lla fibrils have a high oxidative capacity. They
contract more slowly, yet are more resistant to
exhaustion (6). The intensity of these fibers makes
the diaphragm a significant muscle in terms of
endurance.

It was previously shown that 10% of maximal
contraction is adequate to ensure spinal
stabilization (7), which reveals that endurance is
more important than strength in core stability.
Previous studies showed that trunk muscle
endurance is more functional in supporting the
core structure compared to muscle strength (8).
Therefore, compared to the other structures,
the diaphragm may be more critical in terms of
supporting trunk stability endurance due to its fiber

type.

During forced expiration, particularly M. rectus
abdominis, M. transversus abdominis, M. obliquus
internus, and externus function actively (4).
Particularly M. transversus abdominis increases
the pressure in the abdomen like the diaphragm,
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and thus supports trunk stabilization (1). Hackett
et al. showed that maximal expiratory pressure
is associated with the bench press, squat, and
deadlift strengths (9). In another study, the
relationship between lung function, respiratory
muscle strength, and peripheral muscle strength
has been demonstrated (10). On the other hand,
the relationship of respiratory muscle strength with
the endurance of the muscles that provide core
stability is uncertain. In light of this information,
this study aimed to examine the relationship
between the endurance of the muscles that ensure
trunk stabilization and respiratory muscle strength
in healthy individuals.

METHODS
Subjects and Study Design

This study was conducted in March 2017 at Gazi
University, Faculty of Health Sciences, Athlete’s
Health Unit. The study sample was selected from
the volunteers who applied to the advertisement
posted at the entrance of the Athlete’s Health
Unit. Inclusion criteria were no chronic disease and
being the ages of 18-40 years. Exclusion criteria
were history of cardiopulmonary and neurological
diseases, pregnancy, morbid obesity, and major
surgery. After the demographic data of 73 healthy
cases were collected, pulmonary function and
respiratory muscle strength were measured.
Since twelve subjects were not cooperating
during pulmonary function and respiratory muscle
strength tests, they were excluded from the study.
Additionally, one subject could not complete the
trunk muscle endurance tests due to abdominal
pain and was excluded from the study. Therefore,
statistical analysis was conducted with 60 subjects
who completed all the measurements (Figure 1).

Ethical approval was obtained from Osmangazi
University, Clinical Research Ethics Committee
(Approval Date: 09.03.2017 and Approval Number:
15). All the subjects who volunteered to participate
in the study signed the written informed consent
form. All the procedures were carried out following
the Helsinki Declaration.

Pulmonary Function Test

Lung function testing was performed using a



spirometer (Cosmed Pony FX Desktop Spirometer,
Rome, Italy) using nose clips while the subjects were
in a 90-degree relaxed sitting position. Each subject
performed the test at least three times, at most
eight times, and the subjects who failed to complete
the maneuver successfully after eight tests were
excluded from the study. Forced expiratory volume
in 1 second (FEV,), forced vital capacity (FVC), peak
expiratory flow (PEF), forced expiratory flow from
25-75% (FEF,, ), and percentages of predictive
values were recorded. Following three successful
tests, the test with the highest FVC and FEV,
was recorded as recommended by the American
Thoracic Society and the European Respiratory
Society (11). Percentages of predicted values were
calculated (12).

Respiratory Muscle Strength

Following the pulmonary function tests, maximal
inspiratory and expiratory pressure (MIP and MEP)
measurements of the subjects were performed
using the Cosmed Pony FX model (Cosmed, Rome,
Italy) while the subjects were in the same position
with a nose clip. In both measurements, the air
leak was checked strictly. Minimum five maneuvers
were performed, and special attention was paid not
to have more than 10 cm H,0 or 10% difference
between the two best measurements. Quality
control of the measurements was conducted by
interpreting the pressure-time curve. Careful
attention was given to obtain the highest pressure
value at the beginning of the measurement. The
obtained values were recorded (13,14). Percentages
of predicted values were calculated according to
age and gender (15).

Trunk Muscle Endurance Tests

Trunk muscle endurance of the subjects was
measured using four different tests; side sridge test
(SBT), prone bridge test (PBT), flexor endurance
test (FET), and Sorenson test (ST). Each test
position was demonstrated to the subjects, and
the subjects tried the positions for a few seconds.
In side bridge test application, the subjects were
initially in the side-lying position (on the dominant
side), but when they were ready, they were asked to
raise their hip without any instruction, to support
themselves with one arm in a way to keep the body
in a straight line and to keep this position as long
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as possible. The subjects were instructed to put
their free hand on the other shoulder. The duration
of time in which they could maintain their position
was recorded in seconds (16). In the prone bridge
test application, the subjects were face down on
their knees and forearms as the starting position.
The subjects were asked to raise their knees parallel
to the ground without any instruction when they
felt ready and stand on their forearms and toes.
The duration of time in which they could maintain
their position was recorded in seconds. In the flexor
endurance test, the subjects lay on their back as
the starting position. When they felt ready, without
any instruction, they pulled their knees toward their
abdomen in a way to keep the knees parallel to
the ground and arms wrapped around, they raised
their upper trunk in a way to raise the lower end
of the scapula from the ground. The duration of
time in which they could maintain their position
was recorded in seconds (16). In the Sorenson test,
the subjects lay on a stretcher face down as the
starting position, and their upper trunk overhung the
stretcher. The subjects were re-positioned in a way
that the part of the body that contacted with the
bed was spina iliaca anterior superior. The subjects
kept their balance by holding a chair with their
hands. A physiotherapist fixed the subjects’ legs,
and when the subjects felt ready, they crossed both
hands on their shoulders without any instruction,
and their position was parallel to the ground. The
duration of time in which they could maintain their
position was recorded in seconds (16,17).

Statistical Analysis

The IBM SPSS (Statistical Package for Social
Sciences) Statistics 21.0 (IBM Corp. Armonk, NY,
USA) was used to conduct the statistical analysis of
the data. Percentage, mean, and standard deviation
values of the descriptive data were calculated. The
data were analyzed using the Kolmogorov-Smirnov
test and according to their skewness and kurtosis
coefficients. As it was found that the data showed
a normal distribution, parametric tests were used.
Pearson product-moment correlation coefficient
(r) was used to assess the relationship between
the variables. The level of significance was taken
as p<0.05. Power analysis was calculated as post
hoc with G*power 3.1.9.2 Software (Franz Faul,
Universitat Kiel, Germany). The power of the study
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Table 1: Characteristics of the Subjects.

Relationship between Trunk Muscle Endurance, Pulmonary Function, and Respiratory Muscle Strength in Healthy Individuals

Healthy Subjects

Characteristics (n=60)

Mean+SD Min-Max
Age (years) 26.33+3.98 20-36
Weight (kg) 71.23+14.70 47-36
Height (cm) 172.40+8.51 155-190
Body Mass Index (kg/m?) 23.79+3.50 18-35.41

was calculated as 96%, with an effect size of 0.49.
RESULTS

Demographic data of 60 volunteers (33 males, 27
females) are given in Table 1. The measured and
percent-predicted values of FEV,, FVC, PEF, and
FEF,. ., are given in Table 2. The MIP, %MIP, MEP,
and %MEP, as well as trunk muscle endurance, are
presented in Table 2.

Positive relationships were observed between
FVC, and prone bridge test (r=0.432, p=0.001)
and side bridge test (r=0.295, p=0.022) tests. The
relationships between %FVC and prone bridge

test (r=0.395, p=0.002), and flexor endurance
test (r=0.256, p=0.049) and Sorenson test
(r=0.255, p=0.049) were found to be positive
and significant. There were positive significant
relationship between FEV. and prone bridge test
(r=0.414, p=0.001), flexor endurance test (r=0.268,
p=0.038), and side bridge test (r=0.313, p=0.015)
tests. Positive significant relationships were found
between %FEV, and prone bridge test (r=0.408,
p=0.001), flexor endurance test (r=0.358, p=0.005),
and side bridge test (r=0.277, p=0.032) tests. The
relationship between PEF and the prone bridge test
(r=0.380, p=0.003) test was found to be positive as

Table 2: Lung Function, Respiratory Muscle Strength, and Trunk Stabilization.

Healthy Subjects (n=60)
Measurements
Mean+SD Min-Max
Lung Function
FVC (L) 4.75+1.04 3-6.92
FVC (%) 104.06+10.09 81-130
FEV, (L) 3.87+0.76 2.47-5.26
FEV. (%) 99.51+8.19 81-123
FEV. /FVC 81.85+5.22 68.7-93.1
PEF (L/s) 8.60+2.07 4.05-13.41
PEF (%) 98.15+14.23 61-141
FEF,, .., (L) 3.94+0.96 2.37-7
FEF, .., (%) 85.95+16.65 56-134
Respiratory Muscle Strength
MIP (cmH,0) 95.86+32.97 36-229
%MIP 102.86+31.09 49-204
MEP (cmH,0) 126.60+41.20 46-268
%MEP 104.00+23.17 50-187
Trunk Stabilization
Prone Bridge Test (s) 76.05+38.37 28-180
Flexion Endurance Test (s) 72.35+44.49 17.36-180
Side Bridge Test (s) 50.26+22.09 13.46-100.7
Sorensen Test (s) 100.49+36.58 35.82-180
FVC: Forced vital capacity, FEV : Forced expiratory volume in one second, PEF: Peak Expiratory Flow, FEF,, ___ : Forced expiratory flow from 25-75%, MIP:

Maximum Inspiratory Pressure, MEP: Maximum Expiratory Pressure.
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Table 3: Relationship between Trunk Muscle Endurance and Lung Function and Respiratory Muscle Strength.

Prone Bridge Flexor Endurance . . Sorensen
Measurements Test Test Side Bridge Test Test
0.432 0.241 0.295 0.099
FVC (L) - ' ,
p 0.010 0.064 0.022 0.450
0.395 0.256 0.229 0.255
FVC (%) 2
p 0.002* 0.049* 0.078 0.049*
0.414 0.268 0.313 0.075
FEV, (L) 2
! p 0.001* 0.038* 0.015* 0.569
r 0.408 0.358 0.277 0.214
FEV, (%
1 (%) p 0.001* 0.005* 0.032* 0.101
r -0.167 0.36 -0.083 -0.071
FEV /FVC
/ p 0.203 0.785 0.530 0.592
PEF (L) r 0.380 0.227 0.248 0.030
p 0.003* 0.081 0.056 0.819
0.259 0.207 0.092 0.091
PEF (%) 2
p 0.045* 0.112 0.485 0.491
r 0.191 0.257 0.205 -0.22
FEF25-75% (L) *
p 0.144 0.047 0.116 0.869
r 0.059 0.239 0.085 -0.029
FEF 9
2575 (%) p 0.653 0.066 0.517 0.827
MIP (cmH.0) r 0.376* 0.147 0.470* 0.100
2 p 0.003 0.263 0.001 0.447
%MIP r 0.160 0.030 0.259 0.139
p 0.221 0.820 0.045 0.291
MEP (cmH,0) r 0.401 0.166 0.365 0.148
p 0.002" 0.205 0.004 0.260
%MEP r 0.197 0.086 0.180 0.244
p 0.131 0.512 0.169 0.060

*p<0.05. r: Pearson correlation coefficient. FVC: Forced vital capacity, FEV: Forced expiratory volume in one second, PEF: Peak expiratory flow, FEF

25-75%"

Forced expiratory flow from 25-75%, MIP: Maximum inspiratory pressure, MEP: Maximum expiratory pressure.

well. In addition, a positive correlation was found
between %PEF and prone bridge test (r=0.049,
p=0.047). There was also a positive relationship
between FEF, .. and flexor endurance test
(r=0.257, p=0.047) (Table 3).

When the correlation tests were examined, positive
relationships were observed between MIP and
prone bridge test (r=0.376, p=0.003) and side
bridge test (r=0.470, p<0.001). When the correlation
between the %MIP values and side bridge test was
examined, a positive relationship was revealed
(r=0.259, p=0.045) (Table 3). In addition, the
relationships between MEP and prone bridge test
(r=0.401, p=0.002) and side bridge test (r=0.365,
p=0.004) were found to be positive and statisticly
significant (Table 3).

DISCUSSION

This study was conducted to examine the

relationship between the endurance of the core
muscles, which have a significant role in trunk
stabilization, respiratory muscle strength, and
pulmonary function. In this context, it was shown
in this study that strong core stability is associated
with better respiratory muscles and better
pulmonary function. While previous studies have
shown the relationship between lung function,
peripheral muscle strength, and handgrip strength,
this is the first study to show the relationship
between core stability and respiratory dynamics
(10,18,19).

The handgrip is an important marker that reflects
general muscle strength (20). Smith et al. showed
that handgrip strength and spirometry values are
related in their comprehensive study in adolescents
(19). This situation reveals a possible relationship
between general muscle strength and respiratory
functions. In this study, it has been shown that there
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Collecting demographic Information of 73
Subjects

7

Taking mouth pressure and
spirometric measurements (61
subjects)

|

Taking Trunk Muscle Endurance
measurements (60 subjects)

|

Conducting statistical analysis with
the data gathered (60 subjects)

Figure 1: Flow Chart of the Study.

is a relationship between core stability, endurance,
and lung function. Core stability is a major
phenomenon leading to peripheral movements.
It is possible that there is a relationship between
handgrip force, peripheral muscle strength, core
stabilization, and respiratory parameters in the
body, which moves as a whole through the kinetic
chain.

Al-Bilbeisi and McCool showed that during weight
lifting activities, transdiaphragmatic pressure (PDI)
increased by 20 percent. This rate increases to 40%
during the bench press movement, depending on
the weight. The same study demonstrated that PDI
increased to more than 40% during sit-ups (21).
The PDI helps gain an insight into the extent of the
diaphragm activity. Strongoli et al. (22) conducted
a study of six healthy individuals and compared the
transdiaphragmatic pressure in the rest position
with PDI during 13 different abdominal exercises.
The results pointed to a significant difference. In
the same study, PDI measurements were conducted
during maximal inspiratory pressure, and the
measurements were compared with 13 different
abdomen exercises. Of all the 13 exercises, it was
found that in seven exercises, the PDI measured
during MIP increased 50-65% (22). All these
exercises support both respiratory parameters and
core stability with an increased diaphragm and
abdominal muscle activation. All movements in

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(3)

S

Excluding 12 subjects from the
study due to not completing the
measurements

Excluding 1 subject from the study
for health reasons

daily life, including exercises, create an adaptation
in accordance with the (specific adaptations the
imposed demands) (SAID) principle (23,24). This
adaptation also applies to respiratory muscles
and trunk stabilization. Our study also showed to
the positive relationship between prone bridge
and side bridge exercises, and respiratory muscle
strength (MEP and MIP).

It was previously shown that respiratory muscle
training could be used in healthy individuals to
increase sports performance (25). There are studies
showing that respiratory functions are associated
with athletic performance (26,27). Similarly, some
studies show that core stability is associated with
athletic function and performance (28-31). In this
context, the current study connects these two
concepts. While respiratory dynamics and core
stabilization support performance, they are also
interrelated.

Pulmonary function test values may change
depending on age, gender, race, weight, and height.
Therefore, it would be more accurate to evaluate
the percentage values taken over the determined
values based on standards. This study revealed
positive relationships between %FVC value and
prone bridge, flexor endurance test, and Sorensen
test. The relationships between %FEV, and prone
bridge, flexor endurance test, and side bridge were
also found to be positive. Pulmonary function is



shaped by the interaction between the diaphragm,
chest wall, and lung. When it is considered that
there is no pathology in the lung, diaphragm, and
chest wall of the healthy subjects we examined,
diaphragm strength may have a direct effect on
the emergence of these parameters. The positive
correlation between %FVC, %FEV., and MIP values
supports this finding. The FVC and FEV, maneuvers
may change depending on effort. In healthy
individuals, the other factor that affects the effort
is the strength of the abdominal muscles that leads
to a sudden, explosive expiration following maximal
inspiration (4). Strong abdominals increase the
effort and directly directly affect FVC and FEV,
values. Furthermore, this muscle group affects the
values in the endurance tests because of its role in
trunk stabilization.

In the literature, although it is stated that FVC
measurement depends on both inspiration and
expiration effort, and thus it could be used instead
of MEP and MIP measurements. However, it has
also been reported that FVC does not reflect the
state of muscle functions in a standing or sitting
position (32). In 2016, Oh et al. worked with 18
patients who had a stroke. In addition to the routine
rehabilitation program, the patients performed
lumbar stabilization exercises three times a week
for eight weeks. Respiratory parameters were
measured at the beginning, at week 4, and the
end of week 8. The study revealed a significant
increase in week 4 and week 8 in FVC, FEV,, and
PEF values of the stabilization group (33) Another
study combined 4-week dynamic upper extremity
exercises with respiratory exercises and revealed
a positive effect on FVC values. This improvement
was explained by increased diaphragm activation
during extremity movements (34). In a study
conducted by Kim and Lee in healthy students,
deep abdominal muscles were strengthened, and
as a result, positive and significant changes were
observed in respiratory function (35).

On the other hand, Cavaggioni et al. conducted
a study in which they compared the effects of
traditional abdominal exercises (prone bridge,
side bridge, crunch, and rotational crunch) with
those of diaphragmatic respiration-based core
stability exercises. They found that diaphragmatic
respiration-based exercises are superior to the
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traditional exercises (in terms of their contribution
to respiration parameters) (36). However, shorter
duration and less repetition frequency of traditional
exercises might have affected the results in the
study.

There are several limitations to this study. The first
is that it was performed only in healthy individuals.
Current results may differ in disease states. In
addition, our study was conducted in a limited age
range, and results could not be generalized for other
age groups. Although diaphragm and abdominal
muscles are very important for ventilation, mouth
pressure measurement does not only reflect the
strength of the diaphragm and abdominal muscles.

In conclusion this study revealed that a strong
core muscle structure is observed together with
strong respiratory muscles. Although the function
of the diaphragm and abdominal muscles in
ventilation and trunk stabilization is different,
there is a clear relationship between them. Studies
may be conducted to examine respiratory muscle
strength following the strengthening exercises
performed for core structure and to show how
transdiaphragmatic pressure and the diaphragm
affect electromyographic values during core
exercises. Similar studies may be conducted with
different age groups, with patients who have
respiratory disorders, and with groups having
different body mass. It may also be beneficial
to evaluate the respiratory muscle strength
measurements of individuals to be included in a
trunk endurance training program before and after
the program.
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RELIABILITY OF MAKE AND BREAK TESTS IN
ASSESSING INTRINSIC FOOT MUSCLE STRENGTH
USING A HANDHELD DYNAMOMETER IN HEALTHY

YOUNG ADULTS
ORIGINAL ARTICLE

ABSTRACT

Purpose: The make and break tests are used in isometric muscle measurement via a handheld
dynamometer. This study aimed to compare the reliability of intrinsic foot muscle strength assessment
with break and make tests in healthy young adults.

Methods: Seventy-five healthy adults completed the test-retest protocol with five days between tests.
The maximal isometric strength measure of intrinsic foot muscles was measured during make/break
tests using a handheld dynamometer. Test-retest reliability was calculated using intra-class correlation
coefficients (ICC). Minimal detectable changes were calculated using standard error measurements.
Results: According to the analysis, the strength results of the break test were higher in all muscles when
compared to the make test (p<0.05). The strength measurements of the intrinsic foot muscles was found
to have almost perfect test-retest reliability in the make and break test (ICC=0.938-0.986).

Conclusion: Healthy adults showed stable test-retest results on all muscle strength measurements of the
intrinsic foot muscles. The make and break test carried out usnig the handheld dynamometer is a reliable
method for assessing intrinsic foot muscle strength in healthy adults. Both make and break tests are
reliable measurements for the strength of intrinsic foot muscles.

Key Words: Adult; Foot; Muscle Strength; Reproducibility.

SAGLIKLI GENC YETiSKINLERDE DINAMOMETRE
ILE INTRINSIK AYAK KAS KUVVETI
DEGERLENDIRILMESINDE "MAKE" VE "BREAK"
TESTLERINiIN GUVENIRLIGi

ARASTIRMA MAKALESI

0z
Amag: “Make” ve “break” testleri el dinamometreleri ile izometrik kas kuvvet 6l¢iimii sirasinda kullanilan

degerlendirme teknikleridir. Bu calismanin amaci, saglikli genc yetiskinlerde el dinamometresi ile yapilan
“make” ve “break” testlerinin intrinsik ayak kas kuvveti degerlendirmesinde gtivenirliginin incelenmesiydi.

Yontem: Yetmis bes saglikli yetiskin test-tekrar test protokoliinii bes giin ara ile tamamladi. intrinsik
ayak kaslarinin maksimum izometrik kuvvet élctimii "make" ve "break” testleri ile dijital el dinamometresi
kullanilarak olctildi. Test-tekrar test giivenirligi sinif ici korelasyon katsayilar (ICC) kullanilarak hesaplandi.
Minimal tespit edilebilir degisiklikler, standart hata dl¢timleri kullanilarak hesapland.

Sonuglar: Analizlere gore, "break” testinin kuvvet sonuclarinin tiim kaslarda "'make" testine gore daha
yitksek oldugu bulundu (p<0,05). intrinsik ayak kaslarinin kuvvet élctimlerinin, hem "make" hem de "break"
testinde neredeyse mikemmel bir test-tekrar test giivenirligine sahip oldugu belirlendi (ICC=0,938-0,986).

Tartigsma: Saglikli yetiskinlerin, intrinsik ayak kaslarinin tiim kas kuvveti élclimlerinde test-tekrar test
sonuglarinin stabil oldugu gésterilmistir. EI dinamometresi ile degerlendirilen “make” ve “break” testleri
saglikli yetiskinlerde intrinsik ayak kaslarinin kuvvet dlciimiinde giivenilir yéntemlerdir.

Anahtar Kelimeler: Yetiskin; Ayak; Kas Kuvveti; Tekrarlanabilirlik.
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INTRODUCTION

The human foot is a complex structure, which
serves functions such as support and mobility.
These functions are accomplished through the
arch’s deformation controlled by intrinsic and
extrinsic foot muscles (1). The intrinsic muscles
have an essential role in the dynamic stabilization
of the foot due to their structurally short force
levers and small diameters (2,3). Many studies are
have reported that intrinsic foot muscle weakness
is directly related to pathologies such as structural
or functional toe deformities, pes planus, hallux
valgus, and plantar fasciitis (4-9). Therefore, it
is essential to evaluate these muscles’ strength
objectively and reliably (10).

Health professionals frequently prefer manual
muscle testing (MMT) because it is useful in
clinical practice. However, MMT is a subjective
and non-sensitive method, and it could only
provide subjective information for clinicians
(11). Measurement methods that assess muscle
strength precisely are necessary for better clinical
decision making with more objective and reliable
results. A digital handheld dynamometer (HHD)
is a device used in the objective measurement of
muscle strength. HHDs are easy to use, inexpensive,
allow comparison, and could objectively display
the amount of force used in the muscle test (12).
Although instruments have been developed for
objective measurement of muscle strength, the
method of measurement, the patient’s condition,
position, or clinician's measurement technique may
change the measurement results. Additionally, it is
still controversial whether muscle strength testing
should be performed in the muscles’ shortest
position or during movement (11).

Measuring the strength of intrinsic foot muscles
is vital for preventing pathologies or slowing their
progression. Isokinetic devices usually used for
objective evaluation of muscle strength cannot be
used in these small muscles. In scientific studies,
reliable methods are necessary for the objective
evaluation of muscle strength. Therefore, this
study aimed to compare the reliability of intrinsic
foot muscle strength assessment with make test
(MT) and break test (BT) using a HHD in healthy
young adults. In this context, we hypothesized that
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no difference would be observed between make/
break tests.

METHODS
Participants

Seventy-five healthy adults (36 males, 39 females)
completed the test-retest protocol with five days
between the tests. Those who were 18-40 years
of age, had a body mass index (BMI) of (18.5 kg/
m? < BMI < 24.9 kg/m?) were included in the study.
Those who had any neurological problems, had
a history of lower extremity trauma or surgery,
were diagnosed with a severe low back problem,
had vestibular or visual system problems, had a
navicular drop test >10 mm and limitation of the
first metatarsophalangeal joint range of motion
(hallux rigidus-limitus) were excluded from the
study. Before recruiting participants for this study,
a power analysis was performed with GPower
Version 3.1.9.5 (Universitdt Kiel, Kiel, Germany),
and the target sample size was reached with
a probability of 0.05 and 80% power. Written
informed consent forms were obtained from the
participants stating that they were willing to
participate in the study. This study was approved
by the Ethical Committee of Gazi University with
the approval number of 2019-346 (Approval Date:
11.11.2019, and Approval Number: 2019-346) and
the author followed the ethical guidelines of the
1975 Declaration of Helsinki.

Study Design and Procedures

This study had a cross-sectional design that
included healthy adults. The study was conducted
from January 2020 to April 2020 at Gazi
University. Upon arrival at the first assessment,
the participants filled out informed consent and
medical history form that included demographic
information and answered questions determining
inclusion/exclusion criteria for the study.

A digital HHD (Lafayette® Instrument Company
Model-01165, Indiana, USA) was used for
measuring the maximum voluntary isometric
contraction of the intrinsic foot muscles in Newtons,
for comparing with the MT and BT results. Two
different methods are used in measuring muscle
strength via an HHD; the MT and the BT (13).



During these tests, the examiner and participants
play opposite roles. The MT requires a body part
is positioned at the start of its range of motion,
and the participant is asked to exert maximal force
against the examiner. In a BT, increasing force is
applied to a body part after it has completed its
range of motion until the subject’s maximal muscle
force is overcome, and the joint being tested
gives way (14). In the two tests, force is applied
differently; the dynamometer receives different
amounts of force, and different results may be
generated (14). All measurements were repeated
after five days to assess test-retest reliability.
The order of the MT and BT was randomized by
flipping a coin. The strength measurement of the
dominant side was performed as a tested side. A
ball was placed in the middle of two feet while the
individual was standing to determine the dominant
foot. The individual was asked to kick the ball with
his/her foot. The foot that the individual kicked the
ball was considered dominant (15). Three different
padded plastic stirrups of the dynamometer were
used during the assessment. The appropriate
stirrup was selected by the evaluator based on
the region to be measured. Among the intrinsic
plantar muscles, m. abductor hallucis (AH), m. flexor
hallucis brevis (FHB), m. flexor digitorum brevis
(FDB), and m. flexor digiti minimi (FDM) muscles
were evaluated in the stated order. The ankles of
the participants were stabilized by the evaluator to
prevent lower limb compensation. While evaluating
hallux and toe flexors, the ankle was passively
positioned at maximum plantar flexion, and the
effect of co-contraction of ankle plantar flexors
on the outcome was prevented. The dynamometer
position was adjusted not to allow interphalangeal
joint flexion to minimize and inhibit long flexors’
effect, and measurements were performed at this
position. Evaluations were performed according
to MT and BT protocols separately (16). Before
the experimental procedure, the participants were
familiarized with the MT and BTs to minimize
measurement errors. Assessment trials were
performed until the participant understood the
test precisely. After the trial application, three
measurements were performed, and the highest
result was included in the analysis. A 30 s rest
period was given to prevent fatigue between
measurements. Tests were evaluated by the same
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physiotherapist, with the individuals in the semi-
sitting position with hip and knee at semi-flexion
(16).

Statistical Analysis

Statistical analysis was conducted using the SPSS
for Windows version 22.0 (Statistical Package for
Social Sciences Inc, Chicago, IL, USA) computer
software system. The variables were investigated
using visual (histograms, probability plots)
and analytical methods (Kolmogorov-Smirnov/
Shapiro-Wilk’s test) to determine whether they are
normally distributed. Descriptive analyses were
presented using means and standard deviations
(SD) for normally distributed variables. Systematic
differences were identified using a paired t-test.
Statistical significance for this study was set at
p<0.05 level. For the reliability, test-retest analysis
intra-class correlation coefficient (ICC) with
absolute agreement and 95% confidence interval
(Cl) were determined between the first and second
assessments. The minimal detectable change
(MDQ), also referred to as the “smallest detectable
difference,” is an absolute measure of reliability,
which accounts for various variability in defining a
confidence interval in units of the measure. The MDC
is the smallest change one could measure above
the systematic error. The MDC was calculated
by multiplying the SD of the difference with 1.96.
When evaluating interventions, the pre-post
difference must be more significant than the MDC
to express real improvement. The standard error
of measurement (SEM) also provides a measure of
variability, it was primarily used for calculating the
MDC. The SEM values were calculated as follows:
SEM=SDx+/(1 - ICC), The ICC values were defined
as; almost perfect (higher than 0.81), high (0.61-
0.80), moderate (0.41-0.60), fair (0.21-0.40) (17).

RESULTS

A total of 75 healthy young adults were enrolled in
this study (mean age=24.40+5.60 years). In the BT
the strength of all muscles was significantly higher
compared to those of the MT (p<0.05, Table 1). The
intrinsic foot muscles were found to have almost
perfect test-retest reliability both in the MT (ICC
varied from 0.954 to 0.986, Figure 1), and the BT
(ICC varied from 0.938 to 0.978, Figure 1). There
was no significant difference between the test and
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Table 1: Make and Break Test Results of the Participants.

Muscles Make Test Break Test
Mean+SD Mean+SD P
. Dominant 17.31+6.72 26.29+9.91 <0.001*
M. Abductor Hallucis (N) -
Non-Dominant 15.72+6.23 24.91+92.06 <0.001*
Dominant 96.04+29.11 114.27+31.70 <0.001*
M. Flexor Hallucis Brevis (N) -
Non-Dominant 93.83+30.15 114.11+35.03 <0.001*
. ) Dominant 72.52+20.13 93.81+22.06 <0.001*
M. Flexor Digitorum Brevis (N) -
Non-Dominant 69.01+18.92 84.00+20.63 <0.001*
L Dominant 24.78+9.03 31.14+9.68 <0.001*
M. Flexor Digiti Minimi (N) -
Non-Dominant 24.30+8.88 29.96+9.92 <0.001*
*p<0.05.
re-test mean scores according to paired t-test DISCUSSION

for any intrinsic foot muscle strength measures,
which indicates an absence of any systematic bias
(p>0.05). The ICC, 95% Cl, SEM, MDC, Mean, SD,
and level of significance (p) values of test and re-
test intrinsic foot muscle strength measurements
of dominant and non-dominant sides are presented
in Table 2.

Table 2: The Reliability of the Make and Break Test Results.

This study provided evidence related to test-re-test
reliability and MDC values of intrinsic foot muscle
strength assessment via the MT and BT in healthy
young adults. The present study showed that the
MT and BT strength measurement tests of the
intrinsic foot muscles via HHD were reliable. This

95% ClI Test Re-test
Test 1cC SEM | MDC
Lower Upper MeanzSD MeanzSD P
Bound Bound
Dominant | 0.954 0.927 0.971 1.44 | 3.99 17.11+6.58 17.51+6.80 | 0.255
M. Abductor
Hallucis Non- 0.961 0.923 0974 | 132 | 366 | 1558621 16.64+7.22 | 0.419
Dominant
M. Flexor Dominant | 0.981 0.970 0.988 402 | 11.14 | 95.82+2922 | 96.16£29.17 | 0.665
Hallucis Non-
Make Brevis Dominant | 986 0.978 0.991 358 | 992 | 94.19:30.38 | 93.38+30.12 | 0.321
Test M. Flexor Dominant | 0.965 0.944 0.978 3.76 | 1042 | 71.90:18.89 | 73.13:21.26 | 0.162
Digitorum Non-
Brevis Dominant | 2957 0.933 0.973 394 | 1092 | 69.11£19.51 69.02+18.52 | 0.948
M. Flexor Dominant | 0.964 0.940 0.977 176 | 4.88 24.57+9.33 2551930 | 0.242
Digiti Non-
Minimi Dominant | 9966 0.935 0.977 167 | 463 24.02+9.09 25.17+9.02 | 0.062
Dominant | 0.963 0.943 0.977 191 | 529 26.29+9.79 26.32+10.11 | 0.936
M. Abductor
Hallucis Non- 0976 | 0954 0.984 137 | 380 | 24.63:881 2552:8.88 | 0.068
Dominant
M. Flexor Dominant | 0.967 0.947 0.979 5.76 | 1597 | 115.25£33.72 | 113.27+29.66 | 0.131
Hallucis Non-
Break Brevis Dominant | 0978 0.965 0.986 521 | 1444 | 11491£3537 | 113.22+34.83 | 0.144
Test M. Flexor Dominant | 0.953 0.927 0.971 479 | 1328 | 93.52+21.08 94.08+23.12 | 0.566
Digitorum Non-
Brevis Dominant | 2954 0.927 0.971 443 | 1228 | 84.29+20.12 | 83.57+21.17 | 0511
M. Flexor Dominant | 0.938 0.900 0.960 243 | 6.74 31.51£9.40 30.79+£10.06 | 0.161
Digiti Non-
Minimi Dominant | 0954 0.941 0977 1.88 | 521 29.67+9.73 30.38+10.11 | 0.119

ICC: intraclass correlation coefficient, Cl: confidence interval, SEM: standard error measurements, MDC: minimal detectable change.
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Figure 1: Unity Line Score Plots for Muscle Strength Outcome Measures (A, Make Test and B, Break Test). Dots on the
Unity Line Represent Identical Test-Retest Scores.

study is the first to assess the MT and BT reliability =~ measures the extent to which a testing measure
measuring the intrinsic foot muscle strength. is consistent and repeatable (18). Reliability is
expressed using a correlation coefficient, which
ranges from O to 1. The closer the coefficient is to
1, the more reliable a testing measure, suggesting

Test-retest reliability involves validation of an
assessment over multiple time points, and it
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that the actual score is assessed with little error
variance (18). The ICC values in the present study
ranged from 0.954 to 0.986 between consecutive
measurements performed in five days in the MT
and 0.938 to 0.978 in BT, respectively. The present
study results found that both the MT and BT had
almost perfect reliability in measuring the intrinsic
foot muscle strength (abductor hallucis, flexor
hallucis brevis, flexor digitorum brevis, flexor digiti
minimi) via HHD.

The MDC values could help identify an actual
change in measured performance beyond
random variations (19). The MDC values provide
an understanding of reliability of the outcome
measure. In this study, the MDC values for the MT
ranged from 3.66 to 11.14, and the BT ranged
from 3.80 to 15.97. These results showed that
measuring the muscle strength of the intrinsic foot
muscles via HHD has little measurement error.

In assessing the response stability of a measure,
the SEM is used. The standard error in a set of
repeated scores could be estimated via the SEM.
Muscle strength assessments using HHD must
be applicable in a clinical setting in order to be
effective. The SEM for the MT ranged from 1.32 to
4.02 and the BT ranged from 1.35 to 5.76.

Even though this is the first study investigating the
reliability of the MT and BT in intrinsic foot muscles
using HHD, the reliability of the MTs and BTs in
other muscles has been investigated in previous
studies. Schmidt et al. examined the reliability of
the MT and BT for hip abduction assessment using
HHD and found that both tests proved to be highly
reliable (20). Likely, Bohannon et al. investigated
the reliability of the MT and BT for elbow flexor
muscle strength in healthy subjects and reported
that, both methods were reliable, and one type of
testing could not be considered superior to the
other (21). In the study in which they compared
the MT and BT in measuring palmar abduction
strength of the thumb, Lim et al. concluded that
both tests were reliable (14). The results of our
study are consistent with the findings of these
studies. Therefore, in our opinion, when assessing
muscle strength, the MT and BT could be used in a
healthy population.

Jeon investigated the reliability of iliopsoas
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muscle strength in subjects with lumbar extension
syndrome using MT and BT and concluded that the
MT was more reliable than BT (22). In another study,
Jeon examined gluteus medius strength using MT
and BT in subjects with a pelvic drop. The author
stated that MT offers a more reliable assessment
of unilateral hip abductor strength in subjects with
a pelvic drop (23). The fact that the populations
included in these studies did not consist of healthy
subjects may have led to a difference in reliability.
We found, no difference found between the two
assessment methods in reliability analysis. This
finding is probably due to the inclusion of healthy
adults.

Foot intrinsic muscles are useful in function, such
as walking and balance (4-9). These muscles are
small, and clinicians do not have the opportunity
to measure them as simple as gross muscles. For
example, the strength of a quadriceps muscle can
be measured objectively via isokinetic devices.
However, it is not possible to measure the strength
of intrinsic foot muscles objectively with such/
devices. Therefore, the present study results
concluded that both MT and BT are reliable when
measuring the strength of intrinsic foot muscles.
Clinicians could use both tests to measure the
strength of intrinsic foot muscles.

This study has a few limitations. The participants’
age range was limited to 18-40 years, and findings
could not be generalized to the whole healthy adult
population.

In conclusion, the current study established the
reliability, MDC, and SEM values of MT and BT
in healthy subjects. The evidence from this study
shows that the strength measurement of the
intrinsic foot muscles via HHD is reliable. Intrinsic
muscle strength could be measured and reproduced
using both the MT and BT.
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RELATIONSHIP BETWEEN PNEUMONIA AND
SWALLOWING FUNCTION IN ELDERLY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Anatomical and physiological changes due to aging decrease the efficiency of swallowing
and increase the risk of aspiration pneumonia. One of the underlying causes of recurrent pneumonia
is swallowing dysfunction, with aspiration. This study aimed to compare the swallowing function in
elderly patients with and without pneumonia and to investigate its association with malnutrition.

Methods: A total of 44 elderly individuals with 22 aspiration pneumonia history (age=73.00+7.93
years) (study group) and 22 without aspiration pneumonia history (age=70.00+6.39 years) (control
group) were included in the study. The swallowing function was evaluated using the Swallowing
Ability Function Evaluation (SAFE) and water-swallowing test. Nutritional assessment was
performed using the Turkish version of the Mini-Nutritional Assessment.

Results: Decreased swallowing ability was observed in 59.1% of the study group and 9.1% of the
control group (p<0.001). While the study group had severe disorder the 22.7% of the oral phase
and 31.8% of the pharyngeal phase, the control group had no severe disorder. However, there was
a 9.1% moderate disorder in the oral and pharyngeal phases in the control group (p<0.001). There
was a relationship between the nutritional assessment results of the study group and the oral
(r=0.498, p=0.018) and pharyngeal phases of SAFE (r=0.622, p=0.002).

Conclusion: Our study showed that the swallowing function is affected in the elderly with a
history of pneumonia. It was also observed in the elderly without a history of pneumonia. For this
reason, a detailed swallowing evaluation must be performed both elderly patients with and without
pneumonia, and a protective swallowing rehabilitation program should be developed through an
interdisciplinary approach.

Key Words: Dysphagia; Elderly; Pneumonia; Swallowing.

YASLI BIREYLERDE PNOMONI VE YUTMA
FONKSIYONLARI ARASINDAKI iLiSKi

ARASTIRMA MAKALESI

0oz

Amag: Yaslanma ile birlikte oral motor yapilardaki zayiflik, reflekslerde yavaslama gibi anatomik
ve fizyolojik degisimler yutma etkinliginde azalmaya yol acarak aspirasyon pnémonisi riski
olusturmaktadir. Tekrarlayan pnémoninin altinda yatan nedenlerden biri, aspirasyon ile birlikte
yutma disfonksiyonudur. Bu calismada pnomoni oykiisii olan ve olmayan yashlarda yutma
fonksiyonlarinin karsilastiriimasi ve malnutrisyon ile iliskisini incelenmesi amaglandi.

Yontem: Calismamiza 22 aspirasyon pnomoni oykiisii bulunan (yas=73,00+7,93 yil) (calisma
grubu) ve 22 aspirasyon pnémoni dykiisii bulunmayan (yas=70,00+6,39 yil) (kontrol grubu) toplam
44 yasl birey dahil edildi. Yutma fonksiyonu degerlendirmesinde Yutma Yetenegi ve Fonksiyonu
Degerlendirmesi (SAFE) ve su yutma testi kullanildi. Beslenme degerlendirmesi, Mini-Nutrisyonel
Degerlendirme'nin Tirkce versiyonu ile yapildi.

Sonuclar: Calisma grubunun % 59,1’inde yutma becerisinde azalma bulunurken, kontrol grubunda
bu oran % 9,1°di (p<0,001). Calisma grubunda oral fazin % 22.7'sinde ve faringeal fazin % 31,8'inde
siddetli bozukluk gézlenirken, kontrol grubunda siddetli bozukluk yoktu ancak kontrol grubunda oral
ve farengeal fazlarda % 9,1 oraninda orta diizeyde bozukluk gézlendi (p<0,001). Calisma grubunun
beslenme degerlendirme sonuclari ile SAFE'nin oral (r=0,498, p=0,018) ve farengeal (r=0,622,
p=0,002) evreleri arasinda iligki oldugu goriildii.

Tartisma: Calismamiz pnomoni oykisti olan yashlarda yutma fonksiyonunun etkilendigini
gostermistir. Bununla birlikte pnémoni 6ykiisii olmayan yashlarda da etkilenim gozlenmistir. Bu
sebepten dolayl pnémoni 6ykiisii olan ve olmayan yashlara detayli bir yutma degerlendirmesi
yapilmali ve interdisipliner bir yaklasimla koruyucu yutma rehabilitasyon programi olusturulmalidir.

Anahtar Kelimeler: Disfaji; Yash; Pnémoni; Yutma.
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INTRODUCTION

Swallowing and chewing disorders are widely seen
in the elderly and lead to severe consequences.
Swallowing disorders are often asymptomatic,
making early diagnosis challenging (1). Aspiration
pneumonia is common as a result of the swallowing
disorder. The mortality rate of aspiration pneumonia
is between 20% and 65% (2). It is estimated that
pneumonia due to aspiration is present in 10% of
community-dwelling individuals and 30% of long-
term care patients (3).

A reduction in the amount of connective tissue
of tongue limits tongue movements and causes
difficulties in controlling and pushing the bolus
toward the posterior of the mouth (4). Increased
eating duration (>30 min), fatigue while eating,
food spillage, and drooling are the most commonly
observed eating problems in the elderly. In addition,
persistent coughing, suffocation, retching, or
wet sounds while eating and drinking indicate
swallowing difficulties and should not be ignored
(5). Swallowing disorders lead to many severe
complications in the elderly, including malnutrition,
dehydration, decreased nutrition, and aspiration
pneumonia (2). Aspiration is the entry of food from
the oropharynx into the larynx, and problems in
the pharyngeal stage of swallowing (i.e., delayed
swallowing reflex and residue) may result in airway
aspiration (6). Therefore, appropriate swallowing
evaluation and management are crucial to prevent
serious complications such as malnutrition,
aspiration, and reduce the risk of malnutrition in
the elderly. Several previous studies have used
clinical and screening methods to evaluate the
cough reflex and swallowing mechanisms in the
elderly. However, a limited number of studies have
evaluated the relationships among swallowing
mechanisms, pneumonia, and its consequences (7-
9). Thus, the current study aimed to (a) thoroughly
examine the relationship between swallowing
function and pneumonia in the elderly and (b)
determine the relationships among swallowing
function and malnutrition in elderly individuals with
a history of pneumonia.

Bulguroglu M, Serel Arslan S, Demir N, Bulguroglu Hi, Karaduman A.

METHODS
Subjects

This study included 44 elderly who were treated
in the Department of Geriatrics and Swallowing
Disorders Research and Application Unit of
Hacettepe University Faculty of Medicine between
June and September 2014. The study was approved
by Hacettepe University’'s Non-Interventional
Clinical Research Ethics Committee with decision
number GO 14/226-24 on 30/04/2014. Written
informed consent was obtained from all the elderly
participated in the study. All participants were
informed, and they voluntarily participated in the
study. Our study was conducted as a cross-sectional
study. According to the SAFE test, it was calculated
that a sample consisting of 44 subjects was
needed to obtain 80% power, type 1 error at 5%
(G*Power package, Version 3.1.9.2, Axel Buchner,
Universitat Kiel, Germany). The study included two
groups: the study group, 22 elderly participants
with a history of recurrent aspiration pneumonia
during one year and the control group, and 22
elderly participants without a history of recurrent
aspiration pneumonia. Information on a history of
recurrent aspiration pneumonia during one year
was obtained from hospital files. Inclusion criteria
for the study group were being >65 years old,
having a history of recurrent aspiration pneumonia
last 1 year, and a Mini-Mental Test (MMT) score
>23. For the control group, the inclusion criteria
were being >65 years old and MMT score of over
>23; exclusion criteria for both groups were having
a neurological or structural problem that causes
swallowing disorder(s), non-oral feeding, dementia
and lack of cooperation (10).

Measurements

Swallowing evaluation was performed using the
water-swallowing test (WST) and Swallowing
Ability and Functional Evaluation (SAFE).

Water Swallow Test

The water swallow test is a non-invasive method
requiring no equipment, developed by Kubota et al.,
and previously established as valid and reliable in
the elderly (11). In addition, the short application
time of the test has increased the applicability of
the test. Swallowing ability is evaluated with the
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times required to drink water and the suspected
areas in terms of the swallowing disorder. A cup
containing 30 ml of water at room temperature
is handed to the patient who is seated on a chair.
The patient is told, “Please drink this water as you
normally would.” The chronometer was started
when the water first touched the lips and was
stopped, and then the larynx came to rest position.
The time is taken to finish drinking the water,
the profile, and any episodes are measured and
observed. The profiles were “1: able to drink all
the water in one gulp without choking,” “2: able to
drink all the water in two or more gulps without
choking,” “3: able to drink all the water in one gulp,
but some choking occurs,” “4: despite drinking the
water in two or more gulps, some choking occurs,
and “5: frequent choking, with difficulty drinking all
the water.” The examiner notes situations such as
“Drinking carefully by holding water in the mouth
and sipping,” “Intense coughing,” “Dripping water
from the lips,” and “Abnormal sounds and difficult
respiration after drinking the water.” The normal
interval of swallowing ability is defined as 5 s. The
diagnosis was a normal range (completed profile
one within 5 s), suspected (completed profile one
after >5 s, or Profile 2), and abnormal (profiles
3-59(11,12).

” o«

Swallowing Ability and Functional Evaluation
(SAFE) Test

The test evaluates swallowing in three phases.

The first phase was the physical oromotor
functions. In this phase, peripheral evaluation
of oropharyngeal swallowing mechanism were
performend and scores were given between
the lips, tongue, palate, cheeks, teeth, chin, all
movements of the larynx and oral reflexes between
0-3 (O: intense disorder; 1: medium level disorder;
2: slight disorder; 3: functional limits). In the SAFE
oral phase evaluation, physiological data related
to the oral phase such as closing the lips during
swallowing, lip seal, bite packing, bolus transport,
number of swallows per bite, chewing speed, and
strength and nasal backflow were evaluated. In the
SAFE pharyngeal phase evaluation, characteristics
related to the pharyngeal phase such as delay in
swallowing reflex, laryngeal elevation, the existence
of coughing before/during/after swallowing,
repetitive swallowing, feeling of sticking in the
throat, changes which take place in sounds after
swallowing and backflow were tested. In the
second phase of the SAFE test, the evaluation was
performend by giving scores between 0 and 3 to the
expected function of the patients in both stages (O:
severe disorder; 1: medium level disorder; 2: slight
disorder; 3: functional limits). The third phase was
sensory and cognitive characteristics. In order
for the patient to pass to safe oral intake in the
general information stage related to swallowing
ability, the required cognitive and behavioral
factors were evaluated. The scores given in the
first and the second phases were calculated. The

Table 1: Study Participants’ Physical Characteristics, Mini Mental Test Scores and Comorbidities.

Pneumonia Control
Variables (n=22) (n=22) p
Median (IQR) Median (IQR)
Age (years) 73 (68-96) 70 (65-88) 0.033*1
Height (cm) 166.5 (120-185) 168 (154-180) 0.356'
Weight (kg) 70 (25-96) 78.5 (55-115) 0.086'
Body Mass Index (kg/m?) 26.55 (15.8-42.2) 27.5(21.37-39.7) 0.162"
Mini Mental Test (0-30) 25 (24-26) 26 (24-28) 0.1571
Gender, M/F, n 11/11 11/11 1.000
Comorbidities’ n (%) n (%)
Diabetes 6 (27.27) 3(13.63) 0.419
Hypertension 1(4.5) 2 (9.09) 0.108
Cancer 2 (9.09) 8 (36.36) 0.427
Thyroid Disorder 2 (9.09) 1(4.5) 0.249
Heart Diseases 7 (31.81) 0 (0) 0.365

*p<0.05. "Mann-Whitney U Test, 2Chi-square test. IQR: interquartile range.
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total scores were determined for both phases and
associated with the corresponding values in the
test booklet. The numbers corresponding to the
total score received by the patients in the booklet
allowed us to have information on the intensity
of the swallowing difficulty. Since the answers
received as present/not present were not crucial in
determining the intensity of swallowing difficulty in
SAFE’s third Phase and were not reflected in the
total score, they were not used in the statistical
analysis. However, they were considered since
they would be a suitable evaluation parameter.
The intermediate values by the received score
were graded between 1 and 9. The intermediate
values corresponding to the total score received
in the test, and their meanings were as follows:
1-2, intense disorder in swallowing, 3-4-5, medium
level disorder in swallowing, 6-7, slight disorder in
swallowing, and 8-9, swallowing function within
normal limits (13).

Nutritional assessment was performed with the
Turkish version of the Mini-Nutritional Assessment
(MNA). The validity and reliability of MNA have been
previously established in Turkish individuals (14). It
is used to evaluate malnutrition risk and classify
nutritional conditions in the elderly. The MNA
(maximum score: 30 points) separates respondents
into three categories: sufficient nutrition (=24
points), risk of malnutrition (17-23.5 points), and
malnutrition (<17 points). Permission to use the
assessment has been obtained.

The Turkish version of the MMT was used for the
evaluation of the cognitive state. The validity and
reliability of MMT have been previously established
in Turkish individuals with a slight dementia
diagnosis (threshold value=23/24 points) (15).

Bulguroglu M, Serel Arslan S, Demir N, Bulguroglu Hi, Karaduman A.

Scoring is as follows: cognitive disorder (0-9 points),
medium-level cognitive disorders (10-23 points),
and normal (24-30 points). This study included
patients with MMT scores >23 points. Permission
to use the assessment has been obtained.

Statistical Analysis

SPSS 21.0(SPSS Inc., Chicago, IL, USA) for Windows
software program was used in all statistical
analyses. In the evaluation of data, mean+standard
deviation, median, interquartile range, and
minimum and maximum values were used for
descriptive statistics. Whether measurements
obtained from the study and control groups display
normal distribution or not was tested with the
Shapiro Wilk test. In the two-group comparisons
of the numerical values, the Mann-Whitney u test
and Student’s t-test were performed. Spearman
correlation analysis was performed. In the
comparisons of the qualitative characteristics in
the two groups, crosstab analysis of Chi-square
analysis, Fisher exact test, and Fisher-Freeman-
Halton test were used. A p<0.05 was accepted as
statistical significance.

RESULTS

Table 1 displays the participants’ physical
characteristics, MMT scores, and comorbidities.
A comparison of the WST scores by groups is
shown in Table 2. Results indicated that 59.1% of
participants of study group showed experienced
decreased swallowing ability and 27.3% carried
a risk in terms of swallowing function while
9.1% of participants of the control group showed
experienced decreased swallowing ability and
9.1% carried a risk in terms of swallowing function
(p<0.001). The two groups significantly differed in

Table 2: Comparison of Groups by Total Scores on the Water Swallowing Test.

Pneumonia Control

Water Swallowing Test (n=22) (n=22) p

n % n %
Normal Swallowing Ability (Normal
Range) 3 13.6 18 81.8 <0.001*"
Possibility of Decrease in Swallowing
Ability (Suspected) 6 273 2 o1 <0.001*'
Decrease in Swallowing Ability
(Abnormal) 135 291 2 9.1 <0.001*"
Time Taken to Drink 30 mL Water (s)? 6.50+2.70 5.00+1.68 <0.001*2

*p<0.05. 'Chi-square test, *Student's t-test.
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Table 3: Comparison of groups by the Swallowing Ability and Function Evaluation and Mini Nutritional Assessment.

Pneumonia Control
Phases of SAFE (n =22) (n =22) p
n % n %
Normal 1 4.5 8 36.4 0.001*
Physical  |gjight Disorder Level 5 22.7 9 409 0.001*
Oromotor
Function Medium Disorder Level 12 545 5 22.7 0.001*
Intense Disorder 4 18.2 0 0 0.001*
Normal 1 45 10 45,5 <0.001*
Slight Disorder Level 3 13.6 10 45.5 <0.001*
Oral Phase
Medium Disorder Level 13 59.1 2 9.1 <0.001*
Intense Disorder 5 22.7 0 0 <0.001*
Normal 1 45 16 72.7 <0.001*
Pharyngeal |Slight Disorder 5 22.7 4 18.2 <0.001*
Phase Medium Disorder 9 40.9 2 9.1 <0.001*
Intense Disorder 7 31.8 0 0 <0.001*
Normal Nutritional Status 4 18.2 18 81.8 <0.001*
MNA Risk of Malnutrition 8 36.4 3 13.6 <0.001*
Malnutrition 10 455 1 4.5 <0.001*

*p<0.05, Chi-square test. SAFE: Swallowing Ability and Function Evaluation, MNA: Mini Nutritional Assessment.

terms of WST scores and drinking time (p<0.001).
The participants’ SAFE and MNA results are shown
in Table 3. According to SAFE test results, the
study group had an intense disorder in physical
oromotor function 18.2%, in the oral phase 22.7%,
in the pharyngeal phase 31.8%. However, no
intense disorder was observed in the control group.
(p<0.001). According to MNA results, malnutrition
was seen in 45.5% of the study group and 4.5% of
the control group (p<0.001).

Correlations between swallowing evaluations
(SAFE, WST) and MNA and drinking time are
shown in Table 4. A positive, strong correlation was
found between the study group’s MNA scores and
SAFE pharyngeal phase values (r=0.622, p<0.002).
Positive relationships were also determined
between the study group’s SAFE oral (r=0.565,
p<0.006) and pharyngeal phase values (r=0.473,
p=0.026) and between the control group’s SAFE
pharyngeal phase values and drinking time
(r=0.654, p<0.001).

There was positive, significant correlation was
found between drinking time and WST in the study
group (r=0.471, p=0.027) and WST in the control
group (r=0.427, p=0.048).
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DISCUSSION

The results of our study, which examined the
relationship between swallowing function and
pneumonia in the elderly, show that individuals
with a history of pneumonia should be evaluated
in terms of swallowing function. However, our
findings, which indicate swallowing dysfunction in
individuals without a history of pneumonia, also
reveal that aging is a risk factor for swallowing
dysfunction and forms a basis for pneumonia.
Therefore, the entire geriatric population should be
evaluated in detail for the swallowing function.

A study that examined swallowing disorders in
the elderly concluded that WST was a practical
and straightforward method but must be used
with the support of other tests (16). A study using
WST reported that 34% of the elderly population
had to swallow dysfunction (8). Similar studies
showed that aging decreases tongue pressure and
motor function in the lips, resulting in increased
swallowing time and impaired swallowing function
(9,17).

A study using video fluoroscopy, which is considered
the gold standard for swallowing evaluation,
found serious penetration and aspiration during



Table 4: Correlation between Evaluations of Swallowing Ability and Mini-Nutrition Assessment, and Time Taken to Drink

Bulguroglu M, Serel Arslan S, Demir N, Bulguroglu Hi, Karaduman A.

30 mL Water.
SAFE
Groups Physical Oral Phase Pharyngeal WST
Evaluation Phase
Pneumonia (n=22)
r 0.374 0.498 0.622 0.394
MNA (Stud
(Study group) p 0.086 0.018* 0.002* 0.069
Time Taken to Drink 30 mL r 0.298 0.565 0.473 0.471
Water (s) p 0.178 0.006* 0.026* 0.027*
Control (n=22)
MNA r -0.045 0.076 0.292 0.408
p 0.842 0.735 0.187 0.059
Time Taken to Drink 30 mL r 0.406 0.350 0.654 0.427
Water (s) p 0.061 0.111 0.001* 0.048*

*p <0.05. r: Spearman correlation analysis, MNA: Mini Nutritional Assessment, SAFE: Swallowing Ability and Function Evaluation, WST: Water Swallowing Test.

swallowing in 52.8% of individuals with pneumonia
(aged =70 years) (18). Many other studies have
shown that aging can affect swallowing function
and cause aspiration, leading to a risk of vital. These
studies also suggested that increased prevalence
of pneumonia with age in dementia patients with
and without a history of aspiration pneumonia is
due to the weakening of the swallowing function
and decreased the sensitivity of the cough reflex
(7,19). Studies also suggest that swallowing phase
is affected by age (8,16). In our study, similar results
were obrained using the WST and SAFE tests.
According to the results of the WST, Abnormal
swallowing function was found in more than half
of the study group. In the control group, only two
subjects had abnormal swallowing function. We
thought that the decrease in swallowing function
in the study group leads to the development
of frequent recurrent pneumonia by caused by
aspiration. The relatively young age in the control
group might be responsible for this. The prevalence
of swallowing disorder increases with aging. In
one study, the prevalence of swallowing disorders
in elderly individuals has been found 16% in the
70-79 years-old group and 33% in the 80 years-
old group (20). In addition, the 30 ml*> of water
drinking times of the study group were longer than
the control group. We thought that the reason for
the longer duration in the study group might be the
water in order not to aspirate; carefully drinking
and keeping it in the mouth.

According to the SAFE, swallowing dysfunction
was found in the oral and pharyngeal phases of

the study group. Over half of the participants with
a history of pneumonia, medium-level swallowing
disorders were found in terms of oropharyngeal
function. We thought that the rate in patients with
a history of pneumonia may reveal that swallowing
disorders cause recurrent pneumonia. In addition,
the rate of swallowing disorders among control
group suggested that this group was also at
serious risk of swallowing disorder, highlighting the
importance of protective swallowing rehabilitation
in geriatric patients. In addition, when physical
oromotor evaluation results were examined, it is
seen that older people with a history of pneumonia
had more disorders. However, the disorder was also
observed in individuals who did not have a history of
pneumonia. The formation of changes in structures
such as lips, tongue, palate, and teeth, which are
essential in the formation of effective swallowing,
and decrease in movements and reflexes that
provide swallowing function with aging, might be
responsible for the findings.

Swallowing dysfunctionandmalnutritionarereliable
indicators of pneumonia in the elderly. Malnutrition,
emerging in swallowing difficulties, leads to a
weakened immune system, lack of energy, and
decreased personal hygiene, work and socialization,
mobility, and performance. Insufficient nutrition
leads to weight loss and (21) decreased energy. A
previous study reported a risk of malnutrition of
54.7% in individuals with a history of pneumonia,
and 27.4% of them have malnutrition. The authors
suggest a strong correlation between malnutrition
and oropharyngeal swallowing dysfunction (21).
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The risk of malnutrition was seen in one in third
participants with a history of pneumonia, and
malnutrition was observed in nearly half. The
strong correlation was found between the MNA
scores and SAFE oral and pharyngeal phase values
among individuals with a history of pneumonia.
We thought that the high malnutrition rate among
individuals with a history of pneumonia might thus
be due to decreased swallowing function. The close
relationship between malnutrition and swallowing
disorder is due to the difficulty in swallowing and
especially the aspiration of people with pneumonia,
stalling of food, and coughing after eating, leading
to decreased desire to eat (21). Malnutrition, as a
result of swallowing disorder, also leads to severe
consequences such as aspiration pneumonia
(22). The struggle against malnutrition also
creates a severe economic burden (23). Improving
swallowing efficiency in the elderly through swallow
assessments, therefore, represents a way to reduce
the risk of malnutrition.

In many studies, in the elderly who had previously
had pneumonia, airway protection mechanisms and
cough reflexes are more affected, and older people
are more exposed to aspiration. This becomes a
vicious circle, and the swallowing functions could
be further impaired (20,24). We thought that the
findings of our study are caused by physiological
and musculoskeletal system changes due to aging.
In addition, reduced connective tissue restricts
bolus movement in the tongue, causing difficulty in
pushing the bolus posteriorly. These changes that
occur with age lead to a decrease in swallowing
functions of individuals.

The strengths of our study were that the number
of people indicated in the power analysis was
reached, and that the physiotherapists conducting
the study were experienced physiotherapists in
the field of swallowing. One of the limitations
of the study was the lack of methods such as
videofluoroscopic imaging or fiberoptic endoscopic
evaluation of swallowing. In addition, the lack of a
more detailed assessment by gender and age could
be considered as limitations. Another limitation of
our study was that the ages of the study and control
groups were different. Although they are relatively
younger, there were subjects in this group having
swallowing dysfunction. Our study was an initial
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study, and further studies are needed considering
all these limitations.

In conclusion, anatomical and physiological
changes that occur with age could lead to adverse
effects for swallowing function. The most critical of
these is aspiration pneumonia, which can be fatal.
Therefore, to prevent the life threatening effects
of malnutrition and swallowing disorders their
risk factors need to be analyzed well. Aspiration
and pneumonia could be prevented through the
early diagnosis of swallowing disorders. Further,
hospital expenses could be lowered, and the health
quality of the elderly could be improved. Therefore,
swallowing evaluations must be conducted
regularly in, both elderly patients with and without
pneumonia.
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RELATION OF VERTIGO, DIZZINESS, AND IMBALANCE
WITH PHYSICAL ACTIVITY, EXERCISE CAPACITY,
ACTIVITIES OF DAILY LIVING, AND QUALITY OF LIFE
IN PERIPHERAL VESTIBULAR HYPOFUNCTION

ORIGINAL ARTICLE

ABSTRACT

Purpose: Vertigo (V), dizziness (D), and imbalance cause functional limitation and participation in peripheral
vestibular hypofunction (PVH). The aim was to investigate the relation of V, D, imbalance, with physical activity,
exercise capacity, activities of daily living (ADL), and quality of life (QoL) in patients with PVH.

Methods: Thirty-nine subjects with and 32 without PVH were included. The V and D severity and frequency using
Visual Analogue Scale (VAS), balance using Modified Clinical Test of Sensory Interaction and Balance (M-CTSIB),
and Activity Specific Balance Confidence Scale (ABC) were assessed. Physical activity using the International
Physical Activity Questionnaire (IPAQ) and functional exercise capacity using the 6-minute walk test (6MWT)
were evaluated. ADL using the Vestibular Disorders ADL Scale (VADL) and QoL using the Dizziness Handicap
Inventory (DHI) were determined.

Results: M-CTSIB, ABC, IPAQ, 6MWT, VADL, and DHI were lower in patients with PVH as compared to the control
group (p<0.05). V-severity and -frequency were related to IPAQ (r=-0.602 and r=-0.321), VADL (r=0.626 and
r=0.492), and DHI (r=0.640 and r=0.578, respectively, p<0.05). Both D-severity and -frequency was correlated
with IPAQ (r=-0.493 and r=-0.487), VADL (r=0.565 and r=0.408), and DHI (r=0.627 and r=0.566, respectively,
p<0.05). V- and D-severity was associated with 6MWT (r=-0.339 and r=-0.336, respectively, p<0.05). When
somatosensory and visual sensations decreased, the balance was correlated with 6MWT (r=-0.412), VADL
(r=0.545), and DHI (r=0.422, p<0.05).

Conclusion: The V, D, and imbalance are associated with physical activity level, functional exercise capacity,
ADL, and QoL in PVH. Further study is needed to investigate the effects of vestibular rehabilitation programs to
improve physical activity and functional exercise capacity.

Key Words: Dizziness; Physical Activity Level; Postural Balance; Vertigo; Vestibular Diseases.

PERIFERAL VESTIBULER HIPOFONKSIYONDA
VERTIGO, DiZZINESS VE DENGE BOZUKLUGU
ILE FiZIKSEL AKTIVITE, EGZERSIZ KAPASITESI,
GUNLUK YASAM AKTIVITELERI VE YASAM KALITESI
ARASINDAKI iLiSKi

ARASTIRMA MAKALESI

0z

Amag: Periferik vestibiiler hipofonksiyon'da (PVH) vertigo (V), dizziness (D) ve denge bozuklugu cesitli fonksiyonel
limitasyonlara ve inaktiviteye neden olur. Bu calismanin amaci, PVH'li hastalarda V, D, denge bozuklugu, fiziksel
aktivite diizeyi, fonksiyonel egzersiz kapasitesi, giinlik yasam aktiviteleri (GYA) ve yasam kalitesi (YK) arasindaki
iliskiyi arastirmakti.

Yontem: Otuz dokuz PVH hastasi ve PVH hastasi olmayan 32 birey calismaya dahil edildi. V/D siddeti ve sikligi
Viziiel Analog Skalasi (VAS) ve denge Modifiye Klinigine Uyarlanmis Denge-Duyusal Etkilesim Testi (M-CTSIB) ve
Aktiviteye Spesifik Denge Giivenlik Olcegi (ABC) ile degerlendirildi. Fiziksel aktivite diizeyi Uluslararas Fiziksel
Aktivite Anketi (UFAA) ve fonksiyonel egzersiz kapasitesi alti dakika yiirime testi (6DKYT) ile olciildi. GYA
Vestibiiler Bozukluklarda Giinlik Yasam Aktiviteleri Olcegi (VGYA) ve YK Bas Dénmesi Engellilik Envanteri (BEE)
ile degerlendirildi.

Sonuglar: PVH'li hastalarda M-CTSIB, ABC, UFAA, 6DYT, VGYA ve BEE skorlarinin kontrol grubuna gére daha
dustk oldugu gorildi (p<0,05). V siddeti ve frekansi UFAA (r=-0,602, r=-0,321), VGYA (r=0,626, r=0,492) ve BEE
(r=0,640, r=0,578) ile iliskili bulundu (p<0,05). D siddet ve frekansi UFAA (r=-0,493 and r=-0,487), VGYA (r=0,565
and r=0,408) ve BEE (r=0,627 and r=0,566) ile korele idi (p<0,05). V ve D siddeti 6DYT ile iliskili idi (sirasiyla;
r=-0,339 ve r=-0,336, p<0,05). Somatosensor ve gorsel duyular azaldigi zaman; denge 6DYT (r=-0,412); VGYA
(r=0,545) ve BEE (r=0,422) ile iligkili bulundu (p<0,05).

Tartigma: PVH'de V, D ve denge bozuklugu fiziksel aktivite diizeyi, fonksiyonel egzersiz kapasitesi, GYA ve YK
ile iliskilidir. Vestibuler rehabilitasyon programlarinin, fiziksel aktivite ve fonksiyonel egzersiz kapasitesinin
iyilestiriimesine etkisini arastiran ileri calismalara ihtiya¢ bulunmaktadir.

Anahtar Kelimeler: Dizziness; Fiziksel Aktivite Dizeyi; Postural Denge; Vertigo; Vestibiler Hastaliklar.
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INTRODUCTION

Peripheral vestibular hypofunction (PVH) is a
heterogeneous disorder that affects one or both
sides of the vestibular system resulting from a
complete or partial decrease of the vestibular
function (1). Patients with PVH, due to vertigo,
dizziness, and imbalance are faced with many
problems in daily life. Because of these symptoms,
patients are afraid of falling, and they especially
avoid activities that require head movement, and
physical activity level decreases (2,3). Physical
inactivity is accepted as the most critical risk factor
for numerous diseases, primarily for cardiovascular
diseases (4).

There is not yet strong evidence to determine
the specific exercises for people with PVH, and
vestibular rehabilitation programs instead focus
on vestibular adaptation and balance development
(5-7). When vertigo, dizziness, and imbalance
start decreasing, the patient needs to return to
an active lifestyle and take up the habit of regular
exercise. Physical activity protects patients from
the risks of inactivity, which are hypertension,
diabetes mellitus, low exercise capacity, obesity,
and high mortality risk (8). American Physical
Therapy Association, in the guide published in
2016, reported that vestibular rehabilitation should
consist of exercises to improve gaze stability,
habituation, balance-gait training, and walking
endurance (9). Two studies showed that vertigo,
dizziness or imbalance decrease physical activity
levels in patients with PVH, but there is no study
showing their relationship with exercise capacity
(10,11).

Individuals with dizziness preferred lighter
exercises such as light garden work, short walks,
and doing light household chores (10). Therefore,
there is a relationship between dizziness and
physical activity level (10,11). In addition, both mild
(i.e., going for walking) and heavy (i.e., working in
the garden) physical activities are associated with
reduced risk of the low quality of life, risk of falls,
and depression in dizziness. Mild exercise may
decrease the mortality rate in dizziness.

Although some studies showed that vertigo,
dizziness and balance disorders decreased the
independence of daily life and quality of life in

Apaydin Y, Giiclii Giindiiz A, Giindiiz B, Kabis B, Ozkul ¢, Ozkan T, Tutar H.

patients with PVH, there was no study which
investigating the relationship between these
factors and physical activity level and exercise
capacity in this population (12-14). Therefore,
this study aimed to investigate the relationship
of vertigo, dizziness, and imbalance with physical
activity level, exercise capacity, activities of daily
living and quality of life in patients with PVH and
to compare balance, physical activity level, exercise
capacity, activities of daily living and quality of life
in individuals with and without PVH.

METHODS
Subjects

This study was conducted at the Department of
Physiotherapy and Rehabilitation, Faculty of Health
Sciences, Gazi University. Patients who were
referred to the vestibular rehabilitation program
with the diagnosis of PVH from the Gazi University
Department of Otorhinolaryngology were included
in the study. The inclusion criteria were being 18-
65 years old, experiencing vertigo or dizziness for
at least two months, having no additional diseases
of neurological, orthopedic, circulatory system,
or vision that could cause vertigo, dizziness, and
imbalance. Exclusion criteria were being in the acute
phase of the vestibular disease and participating
in the vestibular rehabilitation program in the last
one month (1). Vestibular suppressant medications,
if used, were discontinued at least seven days
before participating in the study. The control
group consisted of subjects without PVH with
similar age and gender. Before the study was
started, the approval of the Ethics Committee
for Non-Interventional Clinical Investigations of
Gazi University was received in 2015 (Approval
Date: 29.12.2015 and Approval Number: 128). All
the patients and the control group were informed
about the study and written informed consent
was obtained. The study was conducted between
December 2015 and May 2016.

Measurements

Vertigo/Dizziness severity and frequency: Vertigo
severity and frequency were assessed using a
numeric Visual Analog Scale (VAS) (15). The same
scale was also used to evaluate dizziness. According
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to the scale, the severity of vertigo/dizziness within
the last seven days is rated as 1 (no vertigo/
dizziness), 2-3 (slight), 4-5 (mild), 6-7 (severe), 8-9
(extreme) and 10 (not bearable). Vertigo/dizziness
frequency in the last seven days is evaluated as 1
(no vertigo/ dizziness), 2-3 (1-5 times a week), 4-5
(1-3 times a day), 6-7 (4-10 times a day), 8-9 (>10
times a day) and 10 (all the time).

Modified Clinical Test of Sensory Interaction and
Balance (M-CTSIB): The test was performed using
the Biodex-BioSwayTM device (SD 950-340,
Biodex Medical Systems, Inc., Shirley, NY, USA).
The M-CTSIB evaluates the relationship of balance
with the visual, somatosensory, and vestibular
systems. The tests, which were performed twice,
were carried out under four different conditions for
30 seconds: Condition 1-eyes open-firm surface;
Condition 2-eyes closed-firm surface; Condition
3-eyes open-foam surface, and Condition-4 eyes
closed-foam surface. At the end of the tests, body
oscillations of the participants were calculated by
the system, and the Sway Index scores, which show
the standard deviation of the average position
from center, were obtained. According to the Sway
Index, higher scores indicate higher postural sway
of the person (16).

Activities-specific Balance Confidence Scale (ABC):
The scale, which involves 16 activities of daily living
associated with balance, is used to determine how
much individual confidence and the risk of falling
there is when individuals perform these activities.
Patients are asked to grade between O “completely
unsafe” and 100% “completely safe.” A score of
close to O indicates that the patient has increased
imbalance and risk of falling (17). The Turkish
version of the scale was used in the study, and the
author’s permission to use the scale was obtained
(18).

Six-Minute Walk Test (6MWT): It was used to assess
the exercise capacity of the patients. The subjects
were allowed to rest for 10 minutes before starting
the test. The measurements (heart rate, blood
pressure, fatigue, and dyspnea) before and after
the test was taken. Heart rate using a Polar heart
rate monitor (Polar FT1, Kempele, Finland), blood
pressure using a blood pressure monitor (Perfect
Aneroid sphygmomanometer, ERKA, Germany), and
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fatigue and dyspnea were using the Modified Borg
Scale were assessed. Walking as fast as possible
without running through a 30-meter distance for
six minutes was asked from the subjects. The total
distance walked by each subject was recorded in
meters and used in analyses (19).

International Physical Activity Questionnaire-Long
Form (IPAQ): The level of physical activity was
assessed using the IPAQ. With this questionnaire,
the duration, frequency, and severity of physical
activities performed in different situations such
as work, transportation, housework and caring
for family, recreation, sport, and leisure-time and
sitting time in the last seven days are examined in
detail and calculated as a metabolic equivalent of
task (MET). The smallest score of the questionnaire
is 0 MET min/week, and the highest score is =3000
MET min/week. 0-600 MET min/week is inactive,
600-3000 MET min/week is minimally active,
=3000 MET min/week is active (health-enhancing
physical activity, HEPA) (20,21). For the study,
evaluations were performed using the Turkish
version of the scale, and the author’s permission to
use the questionnaire was obtained (21).

Vestibular Disorders Activities of Daily Living
Scale (VADL): The scale measures the level of
independence in a total of 28 daily life activities,
12 of which are (VADL-F), nine are (VADL-A), and
seven are (VADL-l). The score of each question
is between 1 and 10. Total score is between 28-
280 points. If the total point is low, it means the
individual is independent in daily life activities
(22,23). The Turkish version of the scale was used
in the study, and the author’s permission to use the
scale was obtained (23).

Dizziness Handicap Inventory (DHI): The scale
assesses the disability and quality of life with
the effects of dizziness over the past one month.
It consists of 25 questions in total, and there are
three subdivisions: functional (9), physical (7), and
emotional (9). The scale consists of three options,
including “yes,” sometimes, and “no.” The highest
total score is 100, and the lowest is O. The level
of disability according to the scale is categorized
as follows: 0-30 points=mild handicap; 31-60
points=moderate handicap; 61-100 points=severe
handicap (24). For the study, evaluations were



performed using the Turkish version of the scale,
and the author’s permission to use the scale was
obtained. (25).

Statistical Analysis

Statistical analyses of the study were conducted
using the program Statistical Package for Social
Sciences (SPSS) Version 22.0 (SPSS Inc. Chicago,
USA). A chi-square test was used to analyze the
gender differences between the patients with PVH
and the control group. In order to determine the
difference between the two groups, Student t-Test
or a Mann Whitney U Test was used considering
whether the data were distributed normally or
not. Histogram, coefficient of variation, kurtosis/
skewness, detrended plot, and Shapiro-Wilks/
Kolmogorov-Smirnov tests were used to find out
whether the data were normally distributed, or not.
A Spearman correlation analysis was used for the
relationship between the variables. The statistical
significance level was p<0.05. Power analysis was
performed with 80%, 85%, and 90% power and 5%
type | error, the number of cases was calculated
at least 24, 27, and 32 for each group. The study
was completed with 39 patients with PVH and 32
controls with 90% power.

RESULTS

Forty-four patients with PVH were included in the
study. Five patients were excluded because four
did not meet the inclusion criteria (one patient
had a lower extremity prosthesis, two patients had
additional neurological diseases, and one patient
had a sensory loss in the diabetic foot). One
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patient was unable to complete the assessments.
The study was completed with 39 patients (mean
age=42.36+12.56 years, 21-65 years, 29 females,
10 males) and 32 controls (mean age=38.96+10.29
years, 21-56 years, 23 females, nine males) (Figure
1). Thirty-three patients had unilateral, and six
patients had bilateral PVH. Benign paroxysmal
positional vertigo (BPPV) was presentin 11 patients
with unilateral PVH and three patients with bilateral
PVH. The median duration of the diagnosis was 24
months (IQR=5-36 months).

At baseline, there was no difference between the
groups regarding physical characteristics, including
age, height, weight, body max index, and gender
(p>0.05, Table 1).

According to VAS scores, it was seen that the
median (range) severity of vertigo was 5 (3-7),
and frequency was 4 (3-6) in patients with PVH.
Similarly, median of severity and frequency of
dizziness was 5 (3-7). These results suggested that
the severity of vertigo and dizziness changed from
slight to severe, and the majority of the patients
had vertigo and/or dizziness for 4-5 times a day.
Two patients had only dizziness, and 37 patients
had both vertigo and dizziness.

The M-CTSIB scores were higher in patients with
PVH than those of the controls (p<0.05), indicating
higher postural sway in patients with PVH compared
to the controls. Additionally, the ABC scores were
lower in patients with PVH compared to the
controls (p<0.05, Table 2). The IPAQ total scores
and the 6MWT distance of the patients with PVH
were significantly lower than those of the control

Table 1: Characteristics of the Patients with Peripheral Vestibular Hypofunction and Controls.

PVH Group Control Group
Parameters (n=39) (n=32) P
Mean+SD Mean+SD
Age (years) 42.36+12.56 38.96+10.29 0.2252
Height (cm) 163.69+9.11 166.06+7.92 0.2522
Weight (kg) 72.05+14.05 68.19+15.15 0.2702
BMI (kg/m?) 26.99+5.31 24.61+4.54 0.051°
Females 29 (74.4) 23(71.9) b
Gender, n (%) 0.814
Males 10 (25.6) 9(28.1)

aStudent t Test, °Chi-square Test. PVH: Peripheral Vestibular Hypofunction, BMI: Body Mass Index.
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Table 2: Comparison of Balance, Physical Activity Level, Functional Exercise Capacity, Activities of Daily Living and Quality

of Life in Patients with Peripheral Vestibular Hypofunction and Control Group.

Relation of Vertigo, Dizziness, and Imbalance with Physical Activity, Exercise Capacity, Activities of Daily Living, and Quality of Life in Peripheral Vestibular Hypofunction

Variables PVIjI Group Contl.'ol Group p
Median (IQR) Median (IQR)

Condition-1 0.53 (0.39-0.71) 0.30 (0.26-0.42) <0.001*=
M-CTSIB Condition-2 0.75 (0.55-1.06) 0.58 (0.39-0.74) 0.023*2
(Point) Condition-3 0.91 (0.67-1.271) 0.62 (0.56-0.70) <0.001*
Condition-4 2.21(1.73-3.00) 1.73 (1.61-1.90) <0.001*
ABC (0-100) 58.13 (36.25-73.13) 96.25 (91.88-98.75) <0.001*
IPAQ Total (MET-min/week) 510 (210.00-850.50) 2417.25 (1688.25-3883.50) <0.001*
Functional (12-120) 43 (26-51) 12 (12-12) <0.001*
VADL Ambulation (9-90) 31 (20-41) 9 (9-9) <0.001*
(28-280) Instrumental (7-70) 23 (13-31) 7 (7-7) <0.001*
Total (28-280) 102 (58-119) 28 (28-28) <0.001*
Functional (0-36) 22 (16-30) 0 (0-0) <0.001*
DHI Physical (0-28) 18 (12-22) 0(0-1.5) <0.001*
(0-100) Emotional (0-36) 12 (4-24) 0 (0-0) <0.001*
Total (0-100) 50 (36-76) 0 (0-2) <0.001*
6MWT (m)° 484.01+73.33 601.70+75.93 <0.001*

*p<0.05. *Mean+SD. *Mann Whitney U Test, °Student’s t Test. PVH: Peripheral Vestibular Hypofunction, M-CTSIB: Modified Clinical Test of Sensory Interaction
and Balance, Condition-1: Eyes Open, Firm Surface; Condition-2: Eyes Closed, Firm Surface; Condition-3: Eyes Open, Foam Surface; Condition-4: Eyes Closed,
Foam Surface, ABC: The Activities-Specific Balance Confidence Scale, IPAQ: International Physical Activity Questionnaire-Long Form, 6MWT: Six-Minute Walk
Test, VADL: Vestibular Disorders Activities of Daily Living Scale, DHI: Dizziness Handicap Inventory.

group (p<0.05, Table 2). All the scores of the VADL
and DHI were higher in patients with PVH than the
control group (p<0.05, Table 2).

There were negative and strong correlations
between the severity of vertigo and the IPAQ total
score (p<0.05), and there were a negative and
low to moderate correlation between frequency
of vertigo and the IPAQ total score (p<0.05, Table
3). In addition, negative and moderate correlations
found between the severity and frequency of
dizziness and IPAQ total score (p<0.05, Table 3).
Negative moderate to strong associations were
found between vertigo/dizziness severity and
6MWT distance (p<0.05). However, the frequency
was not related to walking distance in 6MWT
(p>0.05, Table 3).

There were singnificant correlations between
severity and frequency of vertigo/dizziness
and functional (p<0.05), ambulation (p<0.05),
instrumental (p<0.05), and total scores of VADL
(p<0.05) and functional (p<0.05), physical (p<0.05),
emotional (p<0.05) and total scores of DHI (p<0.05)
were found to have positive and moderate to strong
correlations with severity and frequency of vertigo/
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dizziness (p<0.005) in patients with PVH (Table 3).

The M-CTSIB and ABC scores were not correlated
with the IPAQ total score (p>0.05, Table 3).
A moderate negative association was found
between the Condition-4 score in M-CTSIB and
6MWT (p=0.009, Table 3). Additionally, positive
and moderate to strong correlations were found
between Condition-4 in M-CTSIB and functional
(p= 0.002), ambulation (p<0.001), instrumental
(p=0.002) and total scores of VADL (p<0,001) and
functional (p=0.009), physical (p=0.007), emotional
(p=0.013) and total scores of DHI (p=0.007) (Table
3). A positive and moderate to strong correlation
was found between the condition-2 score in
M-CTSIB and VADL-ambulation score (p=0.026,
Table 3).

DISCUSSION

The findings of this study revealed that vertigo/
dizziness was related to physical activity levels,
functional exercise capacity, independence of daily
living activities, and quality of life in patients with
PVH. Moreover, balance measurements (decreased
somatosensory and visual sensations) and
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Relation of Vertigo, Dizziness, and Imbalance with Physical Activity, Exercise Capacity, Activities of Daily Living, and Quality of Life in Peripheral Vestibular Hypofunction

Study Groups

PVH Group (n=44)

Excluded (n=5)

Control Group

(n=32)

Included (n=39)

-Do not complete the assessment
(n=1)

-Having lower extremity prosthesis
(n=1)

-Having additional neurolbgical
disease (n=2)

-Having sensory loss in both lower
extremities due to diabetes
mellitus (n=1)

Figure 1: Flow Chart of the Participants.

balance confidence in performing daily activities
were related to functional exercise capacity,
independence of daily living activities, and quality
of life.

Most peripheral vestibular lesions have a benign
etiology and undergo spontaneous resolution due
to the self-limiting nature of the condition and the
process of central nervous system compensation
(2). However, when this process is prolonged,
or recovery is not fully achieved, patients avoid
physical activities, especially these requiring
head movement. Patients also move slowly, fear
of falling, and restrict social life because of their
handicaps. The reason for these limitations was
vertigo/dizziness and imbalance symptoms that
patients experience. In the literature, some studies
observed that balance, physical activity level,
independence of daily life activities, and quality of
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life have been affected in patients with vertigo or
dizziness (10,26-28). Our findings were paralel in
literature.

There are a limited number of studies investigating
the relationship of vertigo or dizziness with physical
activity levels (10,11). Ekwall et al. showed that
dizziness affected the physical activity levels in
older people with dizziness (10). Additionally, they
observed that people with dizziness prefer lower
intensity exercises, such as walking (10). Kollen et
al. found that physical activity levels tend to decline
as the dizziness severity increases in older people
with dizziness (11). Although the participants of our
study were not elderly, these studies that supported
our study findings indicated a relationship between
dizziness and physical activity level. Therefore,
similar results were effective in the younger age
group in addition to the literature.



No study investigated the relationship of vertigo
or dizziness with functional exercise capacity.
However, we knew that inactivity causes a decrease
in functional exercise capacity (29). This issue is not
generally taken into account in the rehabilitation
of patients with vertigo or dizziness. Patients fear
falling or losing their balance, and they believe that
physical activities will increase their symptoms.
Therefore, they do not prefer to do physical activity
and exercise. Ekwall et al. suggested that even
walking and garden activities decrease the risk
of falling, and they improve the quality of life and
mood in older people with dizziness (10). Although
our patients were younger, and not having severe
vertigo or dizziness, their physical activity level and
exercise capacity were lower than the controls.
We believed that these results were secondary
complications of vertigo and dizziness. Therefore,
we wanted to draw attention to this relationship,
and we believe that aerobic exercises may be
recommended to the patients.

Our study showed that objective balance test scores
and perceived imbalance of PVH patients were
lower compared to the control group. However,
we were unable to find a relationship between
balance and physical activity level, probably due
to not severe vertigo or dizziness in our patients.
Therefore, they had to maintain their physical
activity even if they were in slow motion because
minimal disability could not be an excuse for not to
go to work or continue to housework in our country.
Patients had to cope with vertigo or dizziness and
continue their social roles. Therefore, a decrease
in balance scores could not indicate a decrease in
physical activity scores. The physical activity level
of the controls was lower than expected, indicating
that other factors may affect the level of physical
activity. Although individuals in the control group
had no balance disorder, they did not prefer to
be physically active. It may be due to personal,
cultural, and social habits. Another reason could be
our assessment method because the IPAQ provides
a subjective assessment of physical activity, and
not specific for patients with PVH. If we had used
objective assessments such as an accelerometer,
we might have found a relationship.

In the current study, we reported that as vertigo/
dizziness severity and frequency increased, patients
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became dependent on all of the dimensions of
daily life activities. Neuhauser et al. showed that
vigorous vertigo leads to severe disability, and a
person could not perform daily living activities,
and their activities were interrupted (30). Another
study by Kollen et al. found that older people with
dizziness feared to fall in ambulatory activities such
as going up and down the stairs and talking on the
phone, thus they were dependent on ambulatory
daily living activities (11). Although these studies
were not specific for PVH and the ages of the
patients were not similar to ours, we thought that
our results are parallel to their findings (11,30).

In terms of balance tests, we found that the
independence of daily life activities was related to
only Condition-4 test (eyes closed, foam surface)
in the M-CTSIB, indicating vestibular system and
its relationship with imbalance (31). Therefore,
the independence of patients with PVH decreases
in daily living activities when somatosensory
and visual sensations decrease due to vestibular
disorders. Patients’ perceived imbalance could
be correlated with the independence of daily life
activities.

Our study showed that vertigo and dizziness
severity was related to the quality of life in
patients with PVH. Grigol et al. showed that vertigo
severity was correlated with DHI score in patients
with moderate vertigo (32). Another study showing
similar results to ours reporting that vertigo was
repeated in 88% of patients with vestibular vertigo,
and they lived an unhealthy life and often had to go
to the hospital (30).

When we investigated the relationship between
balance and quality of life in patients with PVH,
we found that only M-CTSIB Condition-4 and
the ABC Scale were related to quality of life.
These results showed that a decrease in visual
and somatosensory sensations causes functional
and physical limitations and emotional distress
in patients with PVH. Finally, quality of life is
affected. Gill-Body et al. investigated the effects of
balance on functional performance and disability
levels in patients with PVH (13). They found a
relationship between the Sensory Organization
Test with modified timed up and go test and DHI
(13). Additionally, they suggested that the Sensory

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(3) 285
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Organization Test Condition-5 test was predictive
for the disability level in patients who had bilateral
PVH (13).

In addition to using a relatively subjective measure
of physical activity level, we included both bilateral
and unilateral PVH patients. Performing the study
only with unilateral or only bilateral PVH patients
might give different results. The other limitation of
this study may be wide age range (21 to 65 years
old). Although our study group is considered “young,”
according to the World Health Organization, it
should be kept in mind that the imbalance that
occurs as aging could affect all activities.

This study completed with 90% power. It is an
important aspect that strengthens our study.

In conclusion, vertigo, dizziness, and balance
disorders decreased physical activity levels,
functional exercise capacity, independence of
daily living activities, and quality of life in patients
with PVH. Based on these findings, we thought
that patients with PVH should get a vestibular
rehabilitation. Vestibular rehabilitation should not
only aim to reduce vertigo/dizziness or balance
disorders, but it must also be given as training to
increase the physical activity levels and functional
exercise capacity. In this manner, it could prevent
secondary complications of inactivity, reduce
disability, and improve quality of life.

Sources of Support: None.

Conflict of Interest: The authors report no conflicts
of interest.

Ethical Approval: Gazi University Ethics
Committee of Non-Interventional Clinical Research
approved the study (Approval Date: 29.12.2015
and Approval Number: 128).

Peer-Review: Externally peer-reviewed.

Author Contributions: Concept - AGG, BG, YA;
Design - AGG, BG, YA; Supervision - AGG, BG;
Resources and Financial Support- YA; Materials-
YA, HT; Data Collection and/or Processing - BK, YA;
Analysis and/or Interpretation - CO, TO; Literature
Research - AGG, YA; Writing Manuscript - YA, AGG;
Critical Review - AGG, BG.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(3)

Acknowledgements: This study was presented
at the 11th Asia Pacific Symposium on Cochlear
Implants and Related Sciences on September 19-
22,2017, as a poster presentation.

REFERENCES

1. McDonnell MN, Hillier SL. Vestibular rehabilitation for unilateral
peripheral vestibular dysfunction. Cochrane Database Syst Rev.
2015;13(1):1-115.

2. Alghadir AH, Igbal ZA, Whitney SL. An update on vestibular
physical therapy. )] Chin Med Assoc. 2013;76(1):1-8.

3. Han BI, Song HS, Kim JS. Vestibular rehabilitation therapy:
review of indications, mechanisms, and key exercises. J Clin
Neurol. 2011;7(4):184-96.

4. Carnethon MR. Physical activity and cardiovascular disease: how
much is enough? Am ) Lifestyle Med. 2009;3(Suppl 1):44-9.

5. Dunlap PM, Holmberg JM, Whitney SL. Vestibular rehabilitation:
advances in peripheral and central vestibular disorders. Curr
Opin Neurol. 2019;32(1):137-44.

6. Meldrum D, Jahn K. Gaze stabilisation exercises in vestibular
rehabilitation: review of the evidence and recent clinical
advances. ) Neurol. 2019;266(1):11-8.

7. Viziano A, Micarelli A, Augimeri |, Micarelli D, Alessandrini M.
Long-term effects of vestibular rehabilitation and head-mounted
gaming task procedure in unilateral vestibular hypofunction: a
12-month follow-up of a randomized controlled trial. Clin Rehab.
2019;33(1):4-33.

8. Peter Kokkinos P, Sheriff, Kheirbek R. Physical inactivity and
mortality risk. Cardiol Res Pract. 2011:1(1):1-10.

9. Hall CD, Herdman SJ, Whitney SL, Cass SP, Clendaniel RA, Fife
TD, et al. Vestibular rehabilitation for peripheral vestibular
hypofunction: an evidence-based clinical practice guideline:
from the American Physical Therapy Association Neurology
Section. ) Neurol Phys Ther. 2016;40(2):124-55.

10. Ekwall A, Lindberg A, Magnusson M. Dizzy-why not take a walk?
Low level physical activity improves quality of life among elderly
with dizziness. Gerontology. 2009;55(6):652-9.

11.  Kollén L, Horder H, Méller C, Frandin K. Physical functioning in
older persons with dizziness: a population-based study. Aging
Clin Exp Res. 2017;29(2):197-205.

12.  Ward BK, Agrawal Y, Hoffman H), Carey JP, Della Santina CC.
Prevalence and impact of bilateral vestibular hypofunction:
results from the 2008 US National Health Interview Survey.
JAMA Otolaryngol Head Neck Surg. 2013;139(8):803-10.

13.  Gill-Body KM, Beninato M, Krebs DE. Relationship among
balance impairments, functional performance, and disability
in people with peripheral vestibular hypofunction. Phys Ther.
2000;80(8):748-58.

14. Santos EM, Gazzola JM, Gananca CF, Caovilla HH, Gananca FF.
Impact of dizziness on the life quality of elderly with chronic
vestibulopathy. Pro Fono. 2010;22(4):427-32.

15.  Cohen HS, Kimball KT. Changes in a repetitive head movement
task after vestibular rehabilitation. Clin Rehabil. 2004;18(2):125-
31.

16. BioSway Portable Balance System Operations Manual.
Available at: http://www.biodex.com/sites/default/
files/950460man_10202revd.pdf. Access Date: September 11,
2020.

17.  Powell LE, Myers AM. The Activities-specific Balance Confidence
(ABC) Scale. J Gerontol A Biol Sci Med Sci. 1995;50(1):28-34.

18. Karapolat H, Eyigor S, Kirazli Y, Celebisoy N, Bilgen C, Kirazli
T. Reliability, validity, and sensitivity to change of Turkish
Activities-specific Balance Confidence Scale in patients with



20.

21.

22.

23.

24,

25.

unilateral peripheral vestibular disease. Int J Rehabil Res.
2010;33(1):12-8.

Holland AE, Spruit MA, Troosters T, Puhan MA, Pepin V, Saey
D, et al. An official European Respiratory Society/American
Thoracic Society technical standard: field walking tests in
chronic respiratory disease. Eur Respir ). 2014;44(6):1428-46.
Craig CL, Marshall AL, Sjéstrom M, Bauman AE, Booth ML,
Ainsworth BE, et al. International Physical Activity Questionnaire:
12-country reliability and validity. Med Sci Sports Exerc.
2003;35(8):1381-95.

Saglam M, Arikan H, Savci S, Inal-Ince D, Bosnak-Guclu M,
Karabulut E, et al. International Physical Activity Questionnaire:
reliability and validity of the Turkish version. Percept Mot Skills.
2010;111(1):278-84.

Cohen HS. Use of the Vestibular Disorders Activities of Daily
Living Scale to describe functional limitations in patients with
vestibular disorders. ) Vestib Res. 2014;24(1):33-8.

Cicek Cinar B, Kaya $, Pektas Sjostrand A, Alpar R, Aksoy S.
Turkish validity and reliability of Vestibular Disorders Activities
of Daily Life. Turk J Physiother Rehabil. 2017; 28(1):1-11.
Jacobson GP, Newman CW. The development of the Dizziness
Handicap Inventory. Arch Otolaryngol Head Neck Surg.
1990;116(4):424-7.

Karapolat H, Eyigor S, Kirazli Y, Celebisoy N, Bilgen C, Kirazli T.
Reliability, validity and sensitivity to change of Turkish Dizziness
Handicap Inventory (DHI) in patients with unilateral peripheral

26.

27.

28.

29.

30.

31.

32.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(3)

Apaydin Y, Giiclii Giindiiz A, Giindiiz B, Kabis B, Ozkul ¢, Ozkan T, Tutar H.

vestibular disease. J Int Adv Otol. 2009;5(2):237-45.

Hu M, Chen T, Dong H, Wang W, Xu K, Lin P. Clinical values of the
sensory organization test in vestibular diseases. Zhonghua Er Bi
Yan Hou Tou Jing Wai Ke Za Zhi. 2015;50(9):712-7.

Cohen HS, Kimball KT, Adams AS. Application of the vestibular
disorders activities of daily living scale. Laryngoscope.
2000;110(7):1204-9.

Guinand N, Boselie F, Guyot JP, Kingma H. Quality of life of
patients with bilateral vestibulopathy. Ann Otol Rhinol Laryngol.
2012;121(7):471-7.

Biolo G, Ciocchi B, Stulle M, Piccoli A, Lorenzon S, Dal Mas V,
et al. Metabolic consequences of physical inactivity. ] Ren Nutr.
2005;15(1):49-53.

Neuhauser HK, von Brevern M, Radtke A, Lezius F, Feldmann M,
Ziese T, et al. Epidemiology of vestibular vertigo: a neurotologic
survey of the general population. Neurology. 2005;65(6):898-
904.

Liu B, Kong W, Lai C. Evaluation of postural characteristics
in patients with vertigo by modified clinical test of sensory
interaction and balance. Lin Chuang Er Bi Yan Hou Tou Jing Wai
Ke Za Zhi. 2009:23(4):157-9.

Grigol TA, Silva AM, Ferreira MM, Manso A, Gananca MM,
Caovilla HH. Dizziness Handicap Inventory and Visual Vertigo
Analog Scale in vestibular dysfunction. Int Arch Otorhinolaryngol.
2015;20(3):241-3.

287



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

ISSN: 2651-4451 » e-ISSN: 2651-446X

Turkish Journal of
Physiotherapy and
Rehabilitation

2020 31(3)288-297

Aysegiil ATLI, MSc, PT'
Tiilin DUGER, PhD, PT?

1 Ankara University, Haymana Vocational School,
Department of Physiotherapy, Haymana,
Ankara, Turkey.

2 Hacettepe University, Faculty of Physical
Therapy and Rehabilitation, Ankara, Turkey.

Correspondence (ileti§im):

Aysegl ATLI, MSc, PT
Ankara University,
Haymana Vocational School,
Physiotherapy Department,
06860 Yenimahalle Ankara Caddesi Haymana,
Ankara, Turkey.
Phone: +90-312-341 0050
E-mail: atlia@ankara.edu.tr
ORCID: 0000-0003-4879-1553

Tiilin DUGER
E-mail: tduger@yahoo.com
ORCID: 0000-0002-3332-5958

Received: 11.12.2018 (Gelis Tarihi)
Accepted: 18.02.2020 (Kabul Tarihi)

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

Y

Atli A, Diiger T. Tedavi Géren Eriskin Kanser Hastalarinda Yasam Kalitesi ve Kas Kuvvetinin Degerlendirilmesi. Turk J Physiother Rehabil. 2020; 31(3):288-297.

doi: 10.21653/tjpr.495603

TEDAVi GOREN EgisKiN KANSER HASTALARINDA
YASAM KALITESI VE KAS KUVVETININ
DEGERLENDIRILMESI

ARASTIRMA MAKALESI

0z

Amag: Ayaktan tedavi géren kanser hastalarinda kas kuvvetini degerlendiren calismalar sinirhdir. Bu
calismanin amaci, kanser tanisi almis ve kanser tedavisi goren eriskin hastalarinda kas kuvveti ile yasam
kalitesi arasindaki iliskiyi incelemekti.

Yontem: Calismaya solid tiimor tanisi ile ayaktan kemoterapi alan 17 (% 31,5) olgu (KT grup), kemoterapi
ve cerrahi tedavi alan 20 (% 37,0) olgu (KT+C grup) ve kemoterapi, cerrahi tedavi ve radyoterapi alan
17 (% 31,5) olgu (KT+C+RT grup) olmak tizere, toplam 54 hasta (32 K, 22 E, yas=49,74+12,00 yil) dahil
edildi. Bireylerin demografik bilgileri kaydedildi. Alt ekstremitede quadriceps femoris kas kuvveti ve ist
ekstremitede el kavrama kuvveti degerlendirildi. Yasam kalitesini degerlendirmek icin Avrupa Kanser
Arastirma ve Tedavi Organizasyonu Yasam Kalitesi Anketi (EORTC-QLQ-C30-European) kullanildi.

Sonuclar: Yasam kalitesi skorlarina gore, KT+C+RT grubun, KT+C gruba gore kognitif fonksiyon alt
boyutunun etkilendigi belirlendi (p<0,05). KT grup hastalarin, KT+C+RT grup hastalara gore; nefes
darlig ve uykusuzluk alt boyutu agisindan yasam kalitesinin olumsuz yénde etkilendigi saptandi (p<0,05).
KT+C+RT grup hastalarin, genel iyilik hali alt boyutu acisindan diger gruplardan daha iyi olduklari bulundu
(p<0,05). Kadin hastalarin fiziksel fonksiyon, rol fonksiyonu, agri ve semptom alt boyutlari bakimindan
erkek hastalara gére anlaml olarak daha fazla etkilendigi saptandi (p<0,05). El kavrama kuvveti ile
yasam kalitesi fonksiyonel skor (r=0,416, p=0,003), fiziksel fonksiyon (r=0,232, p=0,047) ve rol fonksiyonu
(r=0,422, p=0,011) arasinda istatistiksel olarak anlamli iliski oldugu belirlendi. Quadriceps kas kuvveti ile
fiziksel fonksiyon (r=0,232 p=0,047), rol fonksiyonu (r=0,243, p=0,040) ve kognitif fonksiyon (r=0,259
p=0,030) arasinda anlamli iligki oldugu bulundu.

Tartigma: Tedavi alan kanser hastalarinda iist ve alt ekstremite kas kuvveti ile yasam kalitesinin fiziksel,
kognitif ve rol fonksiyonlarini iceren fonksiyonel skoru ile iliskilidir. Kanser tedavisi géren tim hastalarin
yasam kalitesinin olumsuz yénde etkilenebilecegi ve bu olumsuz etkilenimlerin kadin hastalarda erkeklere
gore daha fazla olabilecegi saptandi.

Anahtar Kelimeler: Eriskin; Kanser; Kanser Tedavisi; Yagam Kalitesi.

AN EVALUATION OF QUALITY OF LIFE AND MUSCLE
STRENGTH IN ADULT CANCER PATIENTS RECEIVING
TREATMENT

ORIGINAL ARTICLE

ABSTRACT

Purpose: Studies investigating muscle strength in cancer patients treating in the outpatient setting are
limited. The aim of this study was to investigate the quality of life and muscle strength of adult cancer
patients in the treatment stage after cancer diagnosis.

Methods: A total of 54 patients (32 F, 22 M, age=49.74+12.00 years) with solid tumors, 17 (31.5%)
patients receiving chemotherapy (CT Group), 20 (37.0%) treated with CT and surgery (CT+S Group),
and 17 (31.5%) undergoing chemotherapy, surgery and radiotherapy (CT+S+RT) were included. Patient
characteristics were recorded. Quadriceps femoris muscle strength and handgrip strength were measured.
The European Cancer Research and Treatment Organization Quality of Life Questionnaire (EORTC-QLQ-
C30-European) was used to assess quality of life.

Results: According to the quality of life scores, cognitive function was affected in the CT+S+RT Group
compared to CT+S Group (p<0.05). Patients receiving CT, compared to patients receiving CT+S+RT Group
in terms of shortness of breath and insomnia, quality of life was negatively affected, and patients receiving
CT+S+RT Group were better in terms of general well-being (p<0.05). Female patients were significantly
affected in terms of physical function, role function, pain and symptoms compared to male patients
(p<0.05). Handgrip strength was correlated with quality of life functional score (r=0.416, p=0.003), phsical
function (r=0,232, p=0.047), and occupational function (r=0,422, p=0.011). Score, physical function, and
function. There was a relationship between quadriceps femoris muscle strength and functional socre
(r=0,232, p=0,047), occupational function (r=0.243, p=0.040), and cognitive function (r=0.259, p=0.030)

Conclusion: Quality of life of the patients receiving cancer treatment had a negative effect and this
negative effect was higher in female patients than in men. It was observed that the patients with high
upper extremity muscle strength had better physical function, function and function in terms of quality
of life.

Key Words: Adult; Cancer; Cancer Treatment; Quality of Life.
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GIRIS

Kanser, gelismis (Ulkelerde birinci, gelismekte
olan dlkelerde ise, ikinci en yaygin 6lim nedendir.
Kanser prevelansini artiran risk faktérleri arasinda
niifusun cogalmasi ve yaslanmanin yani sira, sigara
icme, asiri kilo, fiziksel inaktivite ve kentlesme gibi
cevresel ve bireysel aliskanliklar yer almaktadir (1).
2018'de diinyadaki tim kanser vakalarinda her iki
cinsiyette ve her yasta yapilan degerlendirmeler
sonucu diinyada kanser vakalarinin prevelansi
arttigr  goriilmektedir. Globocan (Global Cancer
Observatory) verilerine gore, akciger kanseri
gorilme sikhgr % 11,6, meme kanseri % 11,6,
kolorektal kanser % 10,2, prostat kanser, % 7,1,
mide kanseri % 5,7, karaciger kanseri % 4,7,
6zafagus kanseri % 3,2 ve diger kanser tirleri
gorilme sikligi % 46 olarak bildirilmistir (2).

Turkiye verilerine gore, akciger kanseri goriilme
sikhgr % 16,5, meme kanseri % 10,6, kolorektal
kanserler % 9,5, prostat kanseri % 8,2, tiroid kanseri
% 6,2 ve diger kanserlerin gérilme sikhgi % 49°dur
(2). Cinsiyet acisindan incelendiginde ilkemizde,
erkek hastalarda akciger kanseri % 24,7, prostat
kanseri % 14,6, kolorektal % 9,7, mesane % 8,1,
mide % 6,2 ve diger kanserler % 36,7 oraninda
gorilmektedir. Kadin hastalarda ise, meme kanseri
% 24,4, tiroid kanseri % 11,5, kolorektal kanser %
9,3, korpus uteri % 6, akciger kanseri % 5,8 ve diger
kanserler % 43,1 olarak belirtilmistir (2).

Dinya Saghk Orgiiti yasam kalitesini bireyin
yasamdaki konumlarini, icinde yasadigi kiltir ve
deger sistemleri, hedefleri, beklentileri, standartlari
ve endiseleri baglaminda algilamasi olarak tanimlar
(3). Kisinin fiziksel saghgi, psikolojik durumu, kisisel
inanclari, sosyal iliskileri ve cevresi ile ilgili goze
carpan ozellikleri ile karmasik bir sekilde etkilenen
genis kapsamli bir kavramdir (4).

Glnimizde kanser tedavisi goren hastalarda
bireye bdtincil yaklasimin en 6nemli degiskeni
olarak arastirlan konu yasam kalitesidir. Yasam
kalitesindeki olumsuz etkilenimler hastanin tedavi
rejimlerine uyumunu zorlastirir ve hastanede kalma
strelerini uzatabilir. Yapilan tedavilerin sonuclari
goz onlne alinarak yasam kalitesinde hangi
parametrelerde etkilenim olduysa 6nlem alinarak
hastanin hem ginlik yasamda hem de tedaviye
devam etme noktasinda fayda saglanabilir (5).

Atli A, Diiger T.

Aaronson’a goére yasam Kkalitesi bircok bdlimden
olusmaktadir. Bunlar mental saglik, semptomlar,
tedavinin yan etkileri, aile ve sosyal iliskilerde
problemler, psikolojik problemleridir. Sosyal saglik,
iletisimin hem nicel hem de nitel yonlerini icerir.
Fiziksel saglik, 6z bakim, hareketlilik, fiziksel aktivite
duzeyi ve fiziksel bagimsizhigi iceren fonksiyonel
saglik bolimlerinden olusur (6).

Kanser  tedavisinde  kullanilan  yéntemlerin
iyilestirilmesi, tedavi etkinliginin artmasi ve
hastalarin uzun sireli sag kalimi sonuglanmaktadir.
Hastalarda ortaya ¢ikan pek cok semptomun yasam
kalitesini  etkiledigi goriilmektedir. Uygulanan
tedaviler ile yasam kalitesini etkileyen faktorler,
tedavi sekline ve kisisel ozelliklere gore degisebilir.
Yorgunluk, kusma ve bulanti, agr, bilissel
problemler, kilo kaybi, fiziksel inaktivite, yetersiz
beslenme, elektrolit bozuklugu ve konstipasyon
bulgulari yaygindir ve bu bulgular hastanin yasam
kalitesinde 6nemli bir rol oynar (7,8).

Kilgour ve ark. el kavrama kuvvetinin kanser
hastalarinda sag kalim ile bagimsiz olarak iliskili
oldugunu gostermistir (9). Bu durum kas kuvveti
ve fiziksel fonksiyonlara odaklanmanin 6nemini
gostermektedir. Kanser hastalarinda  tedavi
surecinde kas kuvveti azalabilir. Uygulanan
tedaviler, kas protein yapisini bozarak kas kiitlesinin
azalmasina neden olurlar. Bu sonuca, anabolik
ve katabolik metabolizma arasindaki dengenin,
katabolik metabolizma lehine bozulmasi yol
acmaktadir (10). Her ne kadar kas kuvveti ve fiziksel
fonksiyonlarin bozulmasinda cesitli faktorlerin rol
oynadigi distilse de, kesin mekanizma acik degildir.
Etkileyen etmenleri arastiran calismalar devam
etmektedir.

Kanserde kas kuvveti kaybi genellikle yatan
hastalarda degerlendirilmistir (11). Fakat ayaktan
gelen hastalarin giinliik yasamlarina devam ederken
kas kuvvetinde meydana gelen degisiklerin yasam
kalitesine etkisi goz ardi edilmistir. Ayaktan tedavi
goren hastalarda yasam kalitesi ve kas kuvvetinin
birlikte degerlendirilmesi, bu konuda fizyoterapi ve
rehabilitasyon acisindan énemli bilgiler saglayabilir.
Bu nedenle calismamizda, kanser tedavisi siirecinde
hastalarin aldigi tedavilerin yasam kalitesini ne
olciide etkiledigi, ayrica kas kuvvetinin yasam
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kalitesi ile iliskisini belirlemek amacland.
YONTEM

Bu calisma, kesitsel bir calisma olarak planland.
Bu ama¢ dogrultusunda, Mart 2018-Eylil 2018
tarihleri arasinda Hacettepe Universitesi Onkoloji
Hastanesi ve Hacettepe Universitesi Fizik Tedavi
ve Rehabilitasyon Fakiiltesi Onkoloji Unitesinde
tedavi géren 54 hasta calismaya dahil edildi.
Calismanin  yurdtilebilmesi  icin,  Hacettepe
Universitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu'ndan GO 18-169-24 karar numarasi
ile etik onay alindi (Onay Tarihi: 20.03.2018).
Calisma Helsinki Bildirgesi'nde tanimlanan ilkelere
uygun sekilde yurdtildi. Bireyler calisma hakkinda

Tablo 1: Kanser Olgularinin Fiziksel ve Demografik Ozellikleri.

bilgilendirilerek, yazili aydinlatiimis onam formu
imzalatildi.

Calismaya, 18-65 yil yas arali§inda, solid tlimor
tanisi alan, kanser tedavisi géren ve calismaya
katilmaya gonilli olan bireyler dahil edildi.
Diabetes mellitusu olan hastalar ile ileri diizeyde
gorme ve isitme problemi olan hastalar calismaya
dahil edilmedi. Hastalarin yas, cinsiyet, boy ve
viicut agirlig1 degerleri, sigara oykiisi, kanser tiri
ve aldigi tedaviler kaydedildi.

Yasam kalitesini degerlendirmek icin kanser
hastalarinadzgtigelistirilenAvrupaKanserArastirma
ve Tedavi Organizasyonu Yasam Kalitesi Anketi
(AKTAO-YK-C 30) kullanildi. Bu anket Aaronson ve

Kanser (n=54)
Parametre =
X+SS Min-maks
Yas (yil) 49,74112,00 23-65
Cinsiyet (E/K), n % 22/32 40,7/59,3
Boy (cm) 167,31+9,07 153-187
Viicut Agirhgi (kg) 70,52+13,22 48-110
Tani n %
Meme Kanseri 11 20,4
Akciger Kanseri 10 18,5
Kolon Kanseri 13 241
Diger 20 37,0
Egitim
ilkokul 18 333
Ortaokul 8 14,8
Lise 10 18,5
Universite 12 22,2
Lisansiistii 1,9
Okur-Yazar Degil 5 9,3
Tani Siiresi
0-6 ay 20 37
7-12 ay 16 29
13-23 ay 10 19
224 ay 8 15
Tedavi Sayisi
Cerrahi 33 61,1
Radyoterapi 17 31,5
ik 3 Kiir 26 48,1
Kemoterapi 4-7 Kiir 19 35,1
8-14 Kiir 5 16,8
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Atli A, Diiger T.
Tablo 2: Olgularin Yasam Kalitesi ve Kas Kuvveti Degerleri.
Kanser (n=54)
Parametre =
X:SS | Min-Maks
AKTAO-YK-C 30
Genel Saghk Durumu 54,01+26,68 | 0-100
Fonksiyonel Olcekler
Fiziksel Fonksiyon 62,92+23,00 0-100
Rol Fonksiyonu 69,44+30,32 0-100
Kognitif Fonksiyon 70,67+27,83 0-100
Duygusal Fonksiyon 66,20+26,32 0-100
Sosyal Fonksiyon 67,59+27,74 0-100
Fonksiyonel skor 66,33+18,13 2,22-93,33
Semptom Olcegi
Yorgunluk 59,25+26,34 0-100
Bulanti ve Kusma 33,02+28,12 0-100
Agri 45,98+34,40 0-100
Nefes Darligi 41,45+38,81 0-100
Uykusuzluk 55,55+41,96 0-100
istah Kaybi 51,23+32,83 0-100
Konstipasyon 43,82+34,15 0-100
Diyare 20,37+28,53 0-100
Mali Zorluklar 35,80+39,30 0-100
Semptom Skor 44,91+20,12 7,69-84,62
El Kavrama Kuvveti (kg-kuvvet)
Sag 24,01+8,97 10-44,80
Sol 22,52+9,50 10-43,00
Quadriceps Kas Kuvveti (0-5)
Sag 4,60+0,59 3-5
Sol 4,58+0,60 3-5

AKTAO-YK-C 30: Avrupa Kanser Tedavileri Arastirma Organizasyonu-Yasam Kalitesi-Cekirdek Anketi-30

ark. tarafindan gelistirilmistir ve toplam 30 sorudan
olusmaktadir. Genel saglik durumunu degerlendiren
bir ve yasam kalitesini degerlendiren bes
fonksiyonel dlcek (fiziksel fonksiyon, rol fonksiyonu,
kognitif fonksiyon, emosyonel fonksiyon, sosyal
fonksiyon) ve semptom 6lceginden olusan cok
boyutlu bir ankettir (12). Fonksiyonel bélimlerde
alinan puanlarin distik olmasi, yasam kalitesinin
disik  oldugunu  gdstermektedir. =~ Semptom
olceginde ise, yorgunluk, agr, bulanti-kusma,
nefes darligi, uykusuzluk, istah kaybi, konstipasyon,
diyare ve maddi zorluk degerlendirilmektedir. Bu
bélimden alinan puanlarin disiik olmasi, yasam
kalitesinin yiiksek oldugunu géstermektedir. ilk 28
soru dortli Likert tipi dlcektir ve maddeler “Hic: 1
puan,” “Biraz: 2 puan,” “Oldukca: 3 puan” ve “Cok: 4

puan” olarak degerlendirilmektedir. Ankete yer alan
29. ve 30. sorular genel iyilik hali alanini olusturan
sorulardir. Olcegin 29. sorusunda hastadan 1'den
7'ye kadar olan puan araliginda (1: Cok koti ve
7: Mikkemmel) sagligini ve 30. soruda genel iyilik
halinin degerlendirmesi istenmektedir (13). Tirkce
gecerlik ve givenirlik calismasi yapilan 6lcek icin
kullanim izni alindi (14).

Hastalarin el kavrama kuvveti, Jamar marka el
dinamometresi (Sammons Preston, Bolingbrook,
IL, ABD) ile olcildu (15). Hasta oturtularak omuz
adduksiyonda, dirsek 90 derece fleksiyonda, el
bilegi ve 6nkol ndtral pozisyonda iken dl¢ciim yapildi;
olciim sag ve sol el kavrama kuvveti ayri olarak ¢
kez tekrarlanip aritmetik ortalamasi alindi.

Quadriceps femoris kas kuvveti manuel kas testi
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Tablo 3: Yasam Kalitesinin Uygulanan Tedavi Acisindan Dagiliminin incelenmesi.

KT Grup KT+C Grup KT+C+RT Grup
n=17 n=20 n=17
AKTAO-YK-¢ 30 ()'&ss) ()'&ss) ()'&ss) P
Fonksiyonel Olcek
Fiziksel Fonksiyon 59,21+25,59 64,66+16,05 64,70+27,76 0,727
Rol Fonksiyonu 61,76+30,48 73,33+28,30 72,54+32,77 0,458
Emosyonel Fonksiyon 56,86+29,79 71,24+20,49 69,60+27,78 0,209
Kognitif Fonksiyon 65,60+30,18 61,76+25,29° 59,16+26,85 0,043*
Sosyal Fonksiyon 67,64+23,91 69,16+29,75 65,68+30,31 0,933
Fonksiyonel Skor 61,43+17,94 70,11+£15,35 66,79+21,05 0,353
Genel Saghk Skoru 43,13+26,22° 55,41+27,47 63,23+23,58 0,042*
Semptom Olcegi
Yorgunluk 67,32+27,63 56,11+25,61 54,90+25,60 0,316
Bulanti ve Kusma 38,23+28,72 32,49+27,82 28,43+28,72 0,602
Agn 53,92+37,04 39,16+33,01 46,07+33,60 0,438
Nefes Darligi 62,74+42,29% 31,66+35,00 31,37+32,21 0,020*
Uykusuzluk 84,31+20,80% 53,33+42,44 29,41+40,62 <0,001*
istah Kaybi 49,01+35,58 51,66+27,52 52,94+37,37 0,941
Konstipasyon 47,05+37,37 48,33+31,48 35,29+34,30 0,467
Diyare 19,60+23,74 20,00+27,36 21,56+35,24 0,978
Mali Zorluklar 33,33+39,08 28,33+37,89 47,05+40,92 0,342
Semptom Skor 52,48+21,37 41,92+18,13 40,87+20,11 0,172

¥p<0,05. *p<0.05 KT+C Grup>KT+C+RT Grup, *p<0.05 KT Grup<KT+C+RT Grup, AKTAO-YK-C 30: Avrupa Kanser Tedavileri Arastirma Organizasyonu-Yasam

Kalitesi-Cekirdek Anketi-30, KT Grup>KT+C ve KT+C+RT Grup.

ile degerlendirildi. Dr. Lowet tarafindan gelistirilen
ve yercekimi pozisyonuna ve uygulanan kuvvete
gore kasa 0-5 arasinda degerler verilerek yapild.
‘O puan (tam paralizi): kasta hic kontraksiyon
alinmaz,” “1 puan (Eser): eklemde hareket aciga
ctkmadan kontraksiyon hissedilir,” “2 puan (Zayif):
kas yercekimi elimine edilmis pozisyonda normal
eklem hareketini tamamlar,” “3 puan (Orta):
kas yercekimine karsi normal eklem hareketini
tamamlar,” “4 puan (lyi): kas yercekimine karsl
maksimum direncten daha az bir direncle normal
eklem hareketini tamamlar” ve “5 puan (Normal):
kas yercekimine kargi maksimum direncle normal
eklem hareketini tamamlar” olarak degerlendirildi
(16).

istatistiksel Analiz

Verilerin analizi SPSS 22 (SPSS Inc. Chicago IL,
ABD) programi ile yapildi ve % 95 giiven araliginda
cahisildi. Sayimla belirlenen degiskenler icin frekans
ve ylizde degeri; 6lctimle belirlenen degiskenler icin
ortalamasstandart sapma degerleri hesaplandi.
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Yasam kalitesi anketinin élcek puanlarinin cinsiyete
gore karsilastiriimasi icin Student t testi kullanildi.
Gruplar arasi karsilastirma tek yonlic ANOVA ile
yapildi. Posthoc analiz yontemi olarak Turkey
kullanildi. Kas kuvveti degerleri ile yasam Kkalitesi
alt basliklari arasindaki iliski Spearman korelasyon
analizi yontemi ile degerlendirildi. Spearman
koreasyon katsayisina gore, r=0,60-0,75 kuvvetli
iliski, r=0,35-0,59 orta derece iliski, r=0,25-
0,34 zayif iliski ve r<0,24 cok zayif iliski olarak
belirlendi. Yaniima olasiigl p<0,05 olarak kabul
edildi. Arastirmanin post-hoc gii¢ analizi G* Power
programi (Versiyon 3.0.10 Universitat Disseldorf,
Diisseldorf, Almanya) kullanilarak yapildi; % 80
glic ve vyanilma olasiigl a=0,05 alindi. Primer
degiskenin yasam kalitesi skoru oldugu gii¢c analizi
sonucunda, calismanin 34 hasta ile tamamlanmasi
uygun bulundu.



Atli A, Diiger T.
Tablo 4: Yasam Kalitesinin Cinsiyetler Arasinda Dagihminin incelenmesi.
Erkek Kadin
AKTAO-YK-C 30 (n=22) (n=32) P
X+SS X+SS
Fonksiyonel Olcek
Fiziksel Fonksiyon 73,63+16,13 55,62+24,33 0,004*
Rol Fonksiyonu 81,81+19,18 60,93+33,76 0,012*
Emosyonel Fonksiyon 70,83+25,03 63,02+27,10 0,288
Kognitif Fonksiyon 75,75+25,57 67,18+29,17 0,270
Sosyal Fonksiyon 68,93+25,35 66,66+29,63 0,770
Fonksiyonel Skor 73,63+11,82 55,62+20,09 0,013*
Semptom Olcegi
Yorgunluk 51,00+21,59 64,93+28,09 0,056
Bulanti ve Kusma 25,00+27,57 38,54+27,57 0,082
Agr 33,33+31,70 54,68+33,92 0,024*
Nefes Darligi 42,42+38,73 40,62+39,47 0,869
Uykusuzluk 45,45+40,55 62,49+42,12 0,144
istah Kaybi 43,93+29,79 56,24+34,32 0,178
Konstipasyon 33,33+35,63 51,04+31,66 0,061
Diyare 24,24+34,39 17,70+23,92 0,414
Mali Zorluklar 39,39+35,09 33,33+42,33 0,583
Semptom Skor 38,34+17,94 49,43+20,55 0,042*

*p<0.05. AKTAO-YK-C 30: Avrupa Kanser Tedavileri Arastirma Organizasyonu-Yasam Kalitesi-Cekirdek Anketi-30.

SONUCLAR

Calismaya 32 (% 59,3) kadin ve 22 (% 40,7) erkek
olmak (lizere 54 hasta dahil edildi. Olgularin yas,
boy, viicut agirhg ve demografik ézellikleri Tablo
1'de verilmistir.

Ust ekstremite kas kuvvetinin belirlenmesi
icin olctilen sol el kavrama kuvveti ortalamasi
22,52+9,50 kg-kuvvet ve sag el kavrama kuvveti
ortalamasi 24,01+8,97 kg-kuvvet idi. Alt ekstremite
kas kuvveti icin olcilen quadriceps femoris kas
kuvveti ortalamasi sag icin 4,60+0,59 (ortanca
degeri5) ve solicinkas kuvveti ortalamasi 4,58+0,60
(ortanca degeri 5) olarak bulundu. AKTAO-YK-C
30 yasam kalitesi anketi alt parametreleri ve kas
kuvveti degerleri Tablo 2’de gosterilmistir.

Olgularin 17’si (% 31,5) (KT Grup) solid timér tanisi
ile ayaktan kemoterapi almaktaydi. Kemoterapi
ve cerrahi tedavisi alan 20 (% 37,0) olgu KT+C
grubunu olusturdu. Kemoterapi, cerrahi tedavi ve
radyoterapi alan hastalardan olusan KT+C+RT
grubu, 17 (% 31,5) olgudan olustu.

KT+C+RT Grubu olgularin AKTAO-YK-C 30 ile

belirlenen genel iyilik hali, KT grup hastalardan
anlamh olarak daha iyiydi (p<0,05, Tablo 3). KT
grup ile KT+C grup arasinda AKTAO-YK-C 30 yasam
kalitesi anketi alt boyutlari acisindan istatistiksel
olarak anlamh farkhhk bulunmadi (p>0,05).
KT+C+RT grup olgularin AKTAO-YK-C 30 anketi
kognitif fonksiyon alt boyutu, KT+C grup olgulardan
anlamli olarak daha fazla etkilenmisti (p<0,05).
Nefes darligi ve uykusuzluk bakimindan sadece KT
alan hastalarda anlamh farklilik bulundu (p<0,05).
Bu hastalarin daha fazla etkilendigi belirlendi
(Tablo 3) .

AKTAO-YK-C 30 ile élcilen yasam Kkalitesi
diizeyi cinsiyetler arasinda karsilastirildiginda,
kadin hastalarin yasam Kkalitesi anketi alt
basamaklarindan daha kétl degerler aldigi; kadin
ve erkek hastalar arasinda fiziksel fonksiyon, rol
fonksiyonu, fonksiyonel skor ve semptom kontrolii
agisindan istatistiksel olarak anlamli farklilik oldugu
gbzlendi (p<0,05, Tablo 4).

El kavrama kuvvetinin, yasam kalitesi
parametrelerinden fiziksel fonksiyon (r=0,357,
p=0,022), rol fonksiyonu (r=0,422, p=0,011) ve
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Tablo 5: Kanser Tedavisi géren Olgularda Kas Kuvveti ile Yasam Kalitesi Arasindaki iligki.

AKTAO-YK-C 30 El Kavrama Kuvvetiv Quadriceps Kas Kuvvieti
Sol | Sag Sol Sag
Fonksiyonel Olcek
. i r 0357 0,466 0,206 0232
Fiziksel Fonksiyon
p 0,022* 0,005* 0,069 0,047*
fot Fonkeivonu r 0261 0,422 0279 0243
4 p 0,100 0,011 0,021° 0,040
r 0,261 0416 0,172 0,170
Fonksiyonel Sk ’ ’ ' '
onkstyonel Skor p 0,100 0,013* 0,109 0112
cemptom Skoru r 20,050 20,243 0,131 20,130
P p 0376 0,077 0,176 0,177
r 0268 0,102 0,032 0,057
I Saglik Sk ' ’ ' ’
Genel Saglik Skoru p 0,043* 0277 0,411 0,344
cosval Fonkeivon r 0,082 0270 20,033 0,015
4 4 p 0,303 0,056 0,406 0,456
Kavrama Fonkeivonu r 0016 0,169 0263 0,259
4 p 0,459 0,163 0,029* 0,030*
£ osvonel Fonkeivon r 0,093 0,100 20,061 -0,081
4 4 p 0,280 0,281 0,332 0283
Semptom Olcegi
r 20,188 0,294 0216 20,195
Yorgunluk
p 0233 0,082 0,121 0,163
Bulant: ve Kusma r 20,107 20,106 20,124 0,102
p 0,446 0,450 0,471 0,520
3 r 0144 0,315 20,199 20212
Agri
p 0,363 0,061 0,153 0,127
) r 0,054 0,002 0,038 0,031
Nefes Darligi
P 0,732 0,990 0,787 0,823
Uvktsualuk r 20,147 20,194 20,093 20,060
4 P 0,352 0,257 0,508 0,608
. r 0,127 20,090 0,192 0,178
istah Kayb ’ ’ : :
stah Raybl p 0,424 0,601 0,168 0,202
Konstinasvon r 20,282 20,183 0,017 20,027
pasy P 0,070 0,285 0,906 0,846
) r 0,300 0,020 0,137 0,115
Diyare
p 0,054 0,008 0,327 0,413
r 0,158 0,048 0,205 0177
Mali Zorlukl ’ ’ ' ’
&l coridar P 0316 0,780 0,140 0,204
cemptom Skoru r 20,050 20,243 0,131 20,130
P p 0376 0,077 0,176 0177

*p<0,05. AKTAO-YK-C 30: Avrupa Kanser Tedavileri Arastirma Organizasyonu-Yasam Kalitesi-Cekirdek Anketi-30.

fonksiyonel skor (r=0,416, p=0,013) ile arasinda
pozitif yonli iliski oldugu bulundu. Quadriceps
kas kuvveti ile yasam kalitesi parametrelerinden
fiziksel fonksiyon (r=0,232, p=0,047), rol fonksiyonu
(r=0,279, p=0,021) ve kognitif fonksiyon (r=0,263,
p=0,029) arasinda iliski oldugu belirlendi (Tablo 5).
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TARTISMA

Kanser tanisi sonrasi tedavi agamasinda olan erigkin
kanser hastalarinin yasam kalitesi ve kas kuvvetini
inceledigimiz calismamiz sonucunda; hastalarin
yasam kalitesi bakimindan kadin hastalarin daha
fazla etkilendigi; KT grup hastalarin uykusuzluk ve
nefes darligi bakimindan; KT+C+RT grup hastalarin



ise, kognitif fonksiyonun etkilendigi ve genel iyilik
acisindan kendilerini daha iyi hissettikleri sonucuna
varildi. El kavrama kuvveti etkilenen hastalarin
yasam kalitesi bakimindan fonksiyonel yénden
etkilendigi; bu etkilenimin fiziksel fonksiyon ve rol
fonksiyonu acisindan belirgin oldugu sonucuna
varildi. Alt ekstremite kas kuvvetinin fiziksel
fonksiyon, rol fonksiyonu ve kognitif fonksiyonu ile
iliskili oldugu bulundu.

Chan ve ark. yaptiklar calismada, neoadjuvant
kemoterapi tedavisi gormekte olan hastalar
kemoterapi ve cerrahi doénemi olarak iki kisma
ayirdiklarinda  kemoterapi  déneminde yasam
kalitesinin daha fazla etkilendigini fakat anlamli
bir farklilik olmadigini ileri sirmislerdir (17).
Sawada ve ark. yaptiklari calismada, tedavi
baslangicindan 15 giin sonra ve tedavinin sonunda
yapilan degerlendirmelerde radyasyon sirasinda
depresyon ve yorgunluk belirtileri artarken,
yasam kalitesinin azaldigini bulmuslardir (18).
Calismamizda bu calismaya paralel olarak tedavide
kemoterapi, cerrahi ve radyoterapinin birlikte
oldugu grup, rol fonksiyonu, emosyonel fonksiyon
ve kognitif fonksiyon acisindan tek basina
kemoterapi alan olgular veya kemoterapi ile alan
olgulardan daha fazla etkilenmisti. Sadece kognitif
fonksiyonda belirgin farklilik bulundu. Bu sonuclar
da yasam kalitesinin negatif olarak etkiledigini
gostermektedir. Yapilan bir baska calismada,
radyoterapinin  bilissel ~ fonksiyonlari  anlamli
derecede etkilemesinin altinda yatan neden olarak
yapilan calismalar sonucu radyoterapi ile hafiza
fonksiyon bozuklugu arasindaki iliskinin kismen
plazma interlékin-6 seviyelerinin yiikselmesinin
neden oldugu hipokampal inflamasyon ile
aciklanabilecegi ileri strllmistir (19). AKTAO-
YK-C 30 ile olciilen kognitif fonksiyonun KT+C+RT
grup olgularda daha fazla etkilenmesinin nedeni
olarak kombine tedavide her bir tedavi ajaninin
bilissel fonksiyonu olumsuz yénde etkiledigini
diistinmekteyiz .

Tedavi sekli kemoterapi, cerrahi ve radyoterapi olan
hastalarin genel iyilik hali belirgin olarak farklilik
gostermektedir. Safieddine ve ark.’nin yaptiklari
calismada beyin timdoriiolan hastalarda kemoterapi,
cerrahi ve radyoterapinin, yasam kalitesini uzun
donemde etkilendigi belirlenmistir. Ayni hasta
grubu icinde cerrahi 6ncesi kemoterapi donemi
ve radyoterapi ile biten siirecin sonunda yaptiklari
incelemede, sagkalimin cerrahi olan grubun daha

Atli A, Diiger T.

iyi sonuclandigini ve kombine tedavi grubunun
baslangictaki kemoterapi ile karsilastirldiginda
daha yiiksek skorlar elde ettiklerini ifade edilmistir
(20). Dahiya ve ark. kemoradyoterapi alan ileri evre
servikal kanseri olan hastalarda, tedavi éncesi ve
sonrasi yaptiklari yasam kalitesi degerlendirmesi
sonucunda, alti aylik takip ile tedavi 6ncesi genel
saglk skorunun belirgin olarak yiikseldigini (tedavi
oncesi 50,15 puan ve tedavi sonrasi 59,52 puan)
saptamistir (21). Genel saglk durumu acisindan
skorun yiikselmesinin, tedavinin olumlu etkisi ile
birlikte hastanin tedaviye adapte olmasi, kendini
iyi hissetmesi yerine: tedaviye devam etme giiciini
artirmasindan kaynaklandigini diisinmekteyiz.

Geve ve ark. 18-39 vyaslarinda olan ve akut
tedavisini tamamlamis gen¢ eriskin  kanser
hastalarda yaptiklari calismada, cinsiyet arasinda
analiz sonucunda kadin hastalarin fiziksel fonksiyon,
duygusal fonksiyon ve bilissel fonksiyon élceklerinde
erkek hastalardan daha fazla etkilendigini
belirlemistir. Semptom 6lceginden ise, yorgunluk,
uykusuzluk, kabizlhk ve mali zorluklar bakimindan
yine kadin bireylerin erkeklere oranla daha fazla
etkilendiklerini bildirmislerdir (22). Ustiindag ve
Zencirli yaptiklari calismada, kemoterapi alan
hastalarin yasam kalitesini degerlendirmisler
ve sonucunda kadin hastalarin fiziksel ve sosyal
fonksiyonlarinin erkek hastalara gore daha fazla
etkilendigini saptamislardir (23). Derogor ve ark.
AKTAO-YK-C 30 ile yagsam kalitesini degerlendikleri
calismada; kadin hastalarin fiziksel fonksiyon,
emosyonel fonksiyon, agri, yorgunluk ve uykusuzluk
ile ilgili olarak erkek hastalardan daha fazla sorun
yasadigini  bildirmislerdir  (24). Calismamizda,
yasam kalitesi acisindan erkek ve kadinlar arasinda
yapilan incelemelerde, kadinlarin fiziksel fonksiyon,
rol fonksiyonu ve semptom acisindan erkek
hastalara gore daha fazla etkilendigi gozlendi.
Yasam kalitesinin bircok alt parametresinin
etkilenmesi, kadin hastalarda kanser tedavisinin
daha yikici sonuclar dogurdugunu ifade etmektedir.
Bu veriler 1s18inda, calismamiz literatiir ile paralel
sonuclar gostermektedir.

Kemoterapi aldiktan sonra meydana gelen bulanti
ve kusmanin bu siirecte fazla nedeniyle uykusuzlugu
tetikledigini  diisinmekteyiz. Literatiirde agri,
uykusuzluk, nefes darligi ve bulanti kusma
iliskilendirilmistir (25). Ayni zamanda Nikbakhsh
ve ark. yaptig calismada ise, tani konulduktan
sonra sadece kemoterapi tedavisi yapilan kanser
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hastalarinda depresyon ve anksiyete gorildiigiini
ve bazi hastalarin bu duygularini bastirdiklarini
ilerleyen dénemlerde ise bu durumun daha kéti
sonuclar dogurdugunu belirtmisler (26).

Kas kuvveti ile yasam kalitesi arasindaki iliski ele
alindiginda sag el kavrama kuvveti ile rol fonksiyonu
ve fiziksel fonksiyon arasindakiiliskinin de etkilendigi
gordldu. Ekinci ve Diger yaptigi bir calismada,
yatan hastalarda kas kuvveti ile yasam kalitesi
arasindaki iliskide fiziksel fonksiyonun etkilendigini
gostermistir (27). Moon ve ark. kolorektal kanser
tedavisi goren hastalarda, azalan fiziksel aktivite
ile proinflamatuar sitokin seviyesinde olusan
artisin kas katabolizmasini tetikledigini ve kas
kiitlesinin azaldigini tespit etmislerdir (28). Biligsel
islev ile iskelet kas kuvveti arasinda iliski oldugunu
belirten calismalar da mevcuttur (29,30). iskelet
kasindan salgilanan interldkinler ile beyin tirevli
norotrofik faktorin bilissel islevi etkileyerek, beyin
fonksiyonlarini etkiledigi bildirilmistir (29). Lidoriki
ve ark., kas kuvveti dustik olan kanser hastalarinda;
postoperatif  komplikasyon  riskinin  artigini,
kemoterapinin neden oldugu toksiditenin yiiksek
olmasi ile ve koti sag kahm riski ile iliskili oldugunu
ileri surmisler (30). Azalmis kas kitlesi bircok
kanser tiriinde yasam kalitesindeki disus icin
onemli bir prognostik faktor olarak ortaya cikmistir.
Yapilan calismalarda teknolojik cihazlar ile 6l¢iimler
yapilmistir. Fakat klinikte bu 6lcim ydntemleri
pahali (29,30) ve erisimi zor olan tekniklerdir. Daha
basit ve erisimi kolay olan dinamometreler yardimi
ile fizyoterapistler kanser tedavisi géren hastalarin
kas kuvvetini olcebilirler. Fiziksel fonksiyon ve
yasam kalitesi ile ilgili olarak kas kuvveti kaynakli
durumu erken dénemde belirleyebilirler.

Klassen ve ark, farkli tedavi rejimleri alan meme
kanseri  hastalarinda  yaptiklari  calismada,
quadriceps kuvveti ve el kavrama kuvvetinin, tedavi
alan hasta grubunda saglikli kadin grubuna gére %
25 daha disiik oldugu bildirilmislerdir. Kas kuvvetini
yas, yorgunluk, agri, depresyon, yapilan cerrahi ve
cerrahiden sonra gecen siire gibi bircok faktor goz
onune alindiginda, en cok hastalari kemoterapi
almis olmasinin etkiledigini bildirmislerdir (31).
Guniimizde fizyoterapistler  egzersizi  kanser
tedavisi alan hastalarda yasam kalitesini artirmak
icin kullanmaktadirlar (32). Kas fonksiyonun farkl
kanser tedavilerinden etkilendigi dusiinildiginde,
hastaya 6zel egzersiz uygulamalari ile daha iyi kas
performansi, kanser toksiditidesi, operasyona bagli
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olan kisithhiklari ve fiziksel inaktivitenin getirdigi
olumsuzluklari azaltarak hastanin mortalite riskini
azaltabilir. Bu konuda farkh kanser tirlerini ve farkl
tedavi kombinasyonlarini iceren ileri calismalara
ihtiyac vardir.

Kanser tedavisi genis Ozellikler —gosteren
hasta kitlesini kapsamaktadir. Klinikte calisan
fizyoterapistler yasam kalitesini degerlendirmeli
ve hastanin ihtiyaclarn icin tedavi programina
ilgili egitimleri eklemelidirler. Bu konudaki ileri
arastirmalar ile hastalarin farkli o6zellikleri g6z
ontine alinarak yasam kalitesi ve kas kuvveti yerine:
erken doénemde belirlenecek hastalarin olumsuz
yonde etkilenmelerinin &niine gecilebilmeli ve
gerekli 6nlemler alinabilmelidir.

Hastalarin aldiklari farkli tedaviler géz 6niine
alindiginda kanser tiirline gore tedavi sireleri,
kir sayilari, cerrahi, radyoterapi ve kemoterapi
tiirlerinin farkl olmasi calisma icin limitasyondur.
Alt ekstremite kas kuvvetinin manuel kas testi
yerine objektif yontemler ile &lclilmesi genis
bir deger araliginda degerlendirme yapilmasini
saglayabilirdi.

Sonug olarak, bu calismada kanser tedavisi goren
hastalarin yasam kalitesinin aldiklari tedaviye ve
taniya gore farkllik gosterdigi; kadin hastalarin
erkeklere gore daha fazla etkilendigi bulundu.
Ayaktan tedavi goéren, kas kuvveti kaybi olan
hastalarda yasam kalitesinin fiziksel rol fonksiyonu
ve kognitif fonksiyonlarinin olumsuz etkilendigi
gorildu. Hasta tarafindan bildirilen yasam kalitesi
diizeyi kanser tedavisinin olumsuz etkilerinin
fizyoterapistlerin uyguladiklari tedavi programinda
yonlendirmede yardimci olabilir.
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AN INVESTIGATION OF QUALITY OF LIFE RELATED
TO PROSTHESIS IN SYRIAN REFUGEE LOWER
EXTREMITY AMPUTEES

ORIGINAL ARTICLE

ABSTRACT

Purpose: The use of prosthesis and an individual's perception of the prosthesis are associated
with the quality of life. The study aimed to evaluate the quality of life related to prosthesis in
Syrian refugees with lower extremity amputees.

Methods: The study was conducted at three different prosthetic-orthotic centers managed
by the Alliance of International Doctors. Seventy-six male (age=37.76+12.83 years) and 12
females (age=37.16+16.07 years) Syrian refugees with unilateral lower extremity (transtibial and
transfemoral/knee disarticulation) amputation were evaluated. Demographic and amputation and
prostheses-related characteristics were recorded. Quality of life related to the prosthesis was
evaluated using the Prosthetic Evaluation Questionnaire (PEQ).

Results: All PEQ scores of the transtibial and transfemoral/knee disarticulation amputees
were similar (p>0.05). The PEQ-Appearance score of the single amputees was observed to
be significantly lower than the married amputees (p=0.013). The PEQ-Ambulation score of
participants using prosthesis over one year was significantly higher (p=0.038). The PEQ-Sound
score of participants using prosthesis less than one year was found significantly higher (p=0.048).
The PEQ-sound scores of chronic disease group were significantly higher than those of accident
and war associated amputees (p=0.020).

Conclusion: Quality of life of the refugee amputees regarding prosthesis and living with a
prosthesis were similar regardless of the level of amputation. Expectations change with the
increase in the duration of prosthesis use, and in single amputees, the expectation of cosmetic
appearance becomes a concern.

Key Words: Amputees; Prosthesis; Quality of Life.

SURIYELi MULTECI ALT EKSTREMITE
AMPUTELERINDE PROTEZE BAGLI YASAM
KALITESININ ARASTIRILMASI

ARASTIRMA MAKALESI

0z
Amag: Protez kullanimi ve bireyin protez algisi yasam kalitesi ile yakindan iliskilidir. Bu calismanin
amaci, Suriyeli miilteci alt ekstremite amputelerinde proteze bagli yasam kalitesini arastirmakti.

Yontem: Calisma, Uluslararasi Doktorlar Dernegi tarafindan yonetilen ¢ farkli protez-ortez
merkezinde yapildi. Tek taraf alt ekstremite amputasyonu (transtibial ve transfemoral/diz
dezartikilasyonu) gecirmis 76 erkek (yas=37,76x12,83 yil) ve 12 kadin (yas=37,16£16,07 yil)
Suriyeli multeci ampute dahil edildi. Demografik veriler, amputasyon ve protez ile ilgili 6zellikler
kaydedildi. Proteze bagli yasam kalitesini degerlendirmek icin Protez Degerlendirme Anketi (PDA)
kullanildi.

Sonuclar: Transtibial ve transfemoral/diz dezartikiilasyonu olan amputelerin tim PDA puanlari
benzer bulundu (p>0,05). Bekar olan bireylerin PDA-Gériiniis puaninin evlilere gére anlamli
derecede diisiik oldugu goézlendi (p=0,013). Bir yildan uzun siiredir protez kullananlarda PDA-
Ambulasyon puaninin anlamli derecede yiiksek oldugu bulundu (p=0,038). Bir yildan kisa siredir
protez kullananlarin ise, PDA-Ses puani anlamli derecede yiiksekti (p=0,048). PDA-Ses puani kronik
hastalik nedenli amputasyonlarda, kaza ve savas nedenli amputasyonlara gore anlamli olarak daha
yiiksekti (p=0,020).

Tartisma: Miilteci amputelerin, protezleri ve yasam kalitesi ile ilgili algilarinin, amputasyon
seviyesinden bagimsiz olarak, birbirine benzedigi bulundu. Protez kullanim siresinin artisi ile
beklentilerde degisim goriilmekte ve bekar bireylerde gérsellik beklentisi 6n plana ¢cikmaktadir.

Anahtar Kelimeler: Ampute; Protez; Yasam Kalitesi.
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INTRODUCTION

Quality of life is defined as a person’s perceived
position concerning his/her aims, expectations,
conditions, and concerns within the scope of
the values and culture of the person’s habitat
(1). Physical health is influenced by the level of
independence, psychological condition, social
relationships, individual beliefs, and the living
environment. Amputation causes substantial
changes in a person’s daily life and function
levels (2). The amputee faces many challenges to
return the pre-operative functional levels, and the
limitations in maintaining physical function affect
the quality of life adversely (3). Therefore, one of
the aims of the rehabilitation programs in lower
limb amputees with prosthesis is to maintain the
quality of life (4).

The use of prosthesis and the individual’s
perception of the prosthesis are associated with
the quality of life (5). Prosthesis usage restores
the body image, gives a cosmetically acceptable
appearance, and improves function (6). In addition,
the type and quality of prosthesis plays a vital role
in the individual's perception of life and his/her
quality of life (2,4)

In Arabic-speaking countries, the incidence of
diabetes-related amputation is the highest (7,8).
In addition to this, other causes such as terror
incidents and wars have been steadily increasing
(9,10). A substantial number of amputees reside in
Arabic-speaking countries, and some of them were
forced to leave their homes and live as refugees
in other countries. It is crucial to investigate how
the amputation level, cause, and other descriptive
variables efect quality of life in the refugees with
amputees. The present study aimed to investigate
the quality of life as well as their perceptions related
to prosthesis using the Prosthesis Evaluation
Questionnaire (PEQ) in Syrian refugees with lower
extremity amputees.

METHODS

The study was a cross-sectional multi-centered
study. The study was conducted on three
different prosthesis-orthosis centers (Istanbul,
Sanliurfa, and Reyhanli) operating by the Alliance
of International Doctors, an international non-

Kablan N, Tatar Y.

governmental organization, between February 2,
2019, and December 7, 2019. The study included
88 Syrian refugees with unilateral lower extremity
(transfemoral/knee disarticulation, TFA/KD, and
transtibial, TTA) amputees in an age range of 18-
74 years, wearing prostheses at least 8 hours/
day, and with perception and mental competence
to understand and answer Arabic questions. The
sample size was calculated using Power and
Sample Size Program (Version 3.1.2, Tennessee,
USA) based on a previous study and determined as
24 amputees for each group (TTA-TFA/KD) (95%
power and a=0.05 Type | error probability) (11).
Upper extremity, Chopart, ankle/hip disarticulation,
and bilateral/multiple lower extremity amputees
were not included in the study. All amputees
participated in a similar prosthetic rehabilitation
program planned by the same physician and
physiotherapist, on average, 6-8 sessions.

Marmara University Faculty of Medicine Ethics
Committee of Non-Interventional Clinical Research
approved the study (Approval Number: 09.2019.004
and Approval Date: 04.01.2019). After obtaining
written consent from the amputees, data collection
was started. During the evaluation, a native
Arabic speaking interpreter and was familiar with
prosthesis terminology provided communication
with the participants.

Demographic and descriptive data, such as the
cause/level of amputation, kind of prosthetic
components, the duration of the prosthesis use,
marital status, education status, and employment
status of the subjects were collected.

The PEQ was used to assess the quality of life-
related to the prosthesis. The PEQ, developed by
the Prosthetics Research Study (PRS) group, is a
comprehensive self-report measurement tool to
assess the functional level and prosthesis-related
quality of life in lower extremity amputees (4,12).
Day and Buis conducted the validity study of the
Arabic version of the scale (13). Permission was
obtained from Day and Buis for the use of the
scale in the present study. The PEQ is composed
of 82 questions with nine subgroups, including
Frustration, Perceived Response, Social Burden,
Ambulation, Utility, Residual Limb Health (RLH),
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Table 3: Prosthesis Evaluation Questionnaire Scores by the Amputation Levels.

Prosthesis Evaluation Questionaire (::11\8) TFA/Knee(rI|)=iZa(1)|;ticulation 5]

Ambulation 6.12+2.55 5.94+2.52 0.741
Transfer 7.29+2.36 6.96+2.21 0.489
Utility 7.46+1.85 7.10+£2.28 0.407
Satisfaction 7.50+2.20 7.33+2.46 0.738
Prosthetic Care 8.15+2.04 8.20+1.70 0.918
Appearance 7.59+2.09 7.50+2.14 0.846
Sounds 7.16+2.80 7.36+2.44 0.726
Residual Limb Health 6.95+2.02 6.56+1.96 0.365
PEQ-PF 7.29+1.79 7.13+1.87 0.681
PEQ-MS 6.71+2.21 6.45+2.14 0.577

Student t Test. TTA: Transtibial Amputee, TFA: Transfemoral Amputee, PEQ-PF: Prosthesis Evaluation Questionnaire- Prosthetics Function, PEQ-MS: Prosthesis

Evaluation Questionnaire-Mobility Scores.

Appearance, Sounds, and Well-being. There are
also specific questions in the PEQ related to
satisfaction, pain, transfer, prosthetic care, self-
efficacy, and importance questions (14). In the
present study, PEQ-Ambulation, PEQ-Appearance,
PEQ-RLH, PEQ-Sounds, and PEQ-Utility and the
questions related to transfer, prosthetic care, and
satisfaction were evaluated. All questions use a
Visual Analogue Scale (VAS, ranging from O-the
lowest score to 10-the highest score) and refer
to four weeks preceding the administration of the
instrument (12). The scores for each subgroup were
generated by computing the arithmetic mean of all
questions, and at least half of the questions of a
single group should be answered with a number
score (14). Furthermore, PEQ-Prosthetics Function
Score (PEQ-PF) and PEQ-Mobility Score (PEQ-MS)
were calculated. The PEQ-PF Score was calculated
as the mean score of the values obtained in PEQ-
Appearance, PEQ-RLH, PEQ-Sounds, and PEQ-
Utility. The PEQ-MS combined the PEQ-Ambulation
and Transfers subgroups (4).

Statistical Analysis

Statistical analyses were performed using IBM
SPSS Statistics for Windows (Version 21.0. IBM
Corp., Armonk, NY, USA). Descriptive statistics
were used to categorize the amputees. Student
t-test was used binary comparisons. Kruskal Wallis
test was used for the multi-group comparisons,
and Mann-Whitney-U test was used as post hoc. In
this study, the significance level was determined as
p<0.05 for all evaluations.

RESULTS

The mean age of the amputees (12 females, 76
males) was 37.68+13.22 years. Socio-demographic
and amputation-related characteristics of the
amputees are shown in Table 1. According to age
outcomes, amputation level, marital status, cause
of amputation showed difference between intra-
classification of the related parameters (p=0.048,
p<0.001, p<0.001 respectively). The gender,
duration of prothesis and employment status were
similar between the groups (p=0.884, p=0.616,
p=0.262 respectively). The prostheses-related
characteristics of the amputees are presented in

Table 4: Comparison of Prosthesis Evaluation Questionnaire Scores by Educational Status.

. . Undergraduate/
PEQ Illltfrate EIem_entary Seccindary ngh_SchooI Graduate pt
(n=11) (n=19) (n=29) (n=22) (n=7)
PEQ-PF 7.57+2.29 2.29+2.17 7.32+1.42 7.15+1.71 6.23+1.98 0.416
PEQ-MS 6.84+2.59 7.12+2.32 6.62+1.81 6.25+2.26 5.76+2.41 0.462

*Kruskal Wallis Test. PEQ-PF: Prosthesis Evaluation Questionnaire-Prosthetics Function, PEQ-MS: Prosthesis Evaluation Questionnaire-Mobility Scores.
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Table 5: Comparison of Prosthesis Evaluation Questionnaire Scores by Gender.

Prosthesis Evaluation Questionnaire (Igtsasl) I;::azl;e (,I:ia;g) P

Ambulation 6.04+2.53 6.08+3.04 6.03+2.46 0.951
Transfer 7.14£2.29 6.25+2.95 7.28+2.16 0.146
Utility 7.30+2.05 7.58+1.62 7.25+2.12 0.606
Satisfaction 7.42+2.31 7.51+2.09 7.41+2.36 0.895
Prosthetic Care 8.17+1.88 7.75£1.90 8.24+1.88 0.403
Appearance 7.55+2.10 7.37+2.12 7.58+2.11 0.747
Sound 7.25+2.62 6.89+2.46 7.31+2.67 0.618
Residual Limb Health 6.77+1.99 6.33+2.62 6.85+1.88 0.402
PEQ-PF 7.22+1.82 7.04+1.94 7.24+1.81 0.721
PEQ-MS 6.59+2.17 6.17+2.87 6.66+2.06 0.467

Student t Test. PEQ-PF: Prosthesis Evaluation Questionnaire-Prosthetics Function. PEQ-MS: Prosthesis Evaluation Questionnaire-Mobility Scores.

Table 2.

The PEQ-PF and PEQ-MS scores were found to be
similar in all subgroups in terms of TTA and TFA/
KD. In the PEQ subgroups, even though statistically
insignificant, scores of the TFA/KD group were
trended to be lower (p>0.05) (Table 3). The PEQ-
PF and PEQ-MS values of the amputees with
various educational status were found to be similar
(p>0.05) (Table 4). All PEQ scores of the male and
female amputees were found to be similar (p>0.05)
(Table 5).

In terms of all PEQ subgroup scores, except for
PEQ-Appearance (p=0.013) and PEQ-PF (p=0.031),
there was no difference between single and married
amputees (p>0.05) (Table 6).

It was observed that the mean PEQ-Ambulation
scores of amputees using prosthesis for more
than one year were found to be significantly higher
(p=0.038). On the other hand, the mean PEQ-Sounds
scores of those with prosthesis for less than one
year were significantly higher (p=0.048) (Table 6).
Even though no difference was observed in multiple
comparisons of the groups, the difference between
an accident, war, and chronic disease groups was
found to be significant in terms of the PEQ-Sounds
scores (p=0.020). In terms of the employment
status, all subgroups showed similar PEQ scores
(p>0.05) (Table 6).

DISCUSSION

In the study, PEQ scores were found to be above
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average. The satisfaction level was excellent in
terms of the characteristics evaluated. All PEQ
subgroups, PEQ-PF, and PEQ-MS scores of the
TTA and TFA/KD amputees were found to be
similar. We found that the amputation level did
not affect the quality of life. The quality of life
was similar according to gender and education
level. Expectations change with the increase in the
duration of prosthesis use, and in single amputees,
and the expectation of cosmetic appearance
becomes a concern.

In previous studies, quality of life, prosthesis
compatibility, and duration of daily prosthesis use
the TFA have been reported to be lower (15,16).
The PEQ scores of the amputees with different
levels of amputations were similar. The scores of
the TTA were tended to be higher than those of
the TFA (3,17,18). The lower scores of the TFA/KD
overlap with previous studies.

Despite difficulties associated with transfemoral
prosthesis production and with meeting the
prosthesis expectation of TFA/KD, the similarities
of PEQ scores of TFA/KD and TTA showed that the
prosthesis for TFA/KD reached a level similar to
TTA in meeting the expectations of the amputees.

A meaningful relationship between prosthesis
mobility and satisfaction with life has been shown
(17). The PEQ-MS scores of the present study
were found to be similar to the results reported
by Franchignoni et al. (12) but lower than those
reported by the other studies (4,5,16,19). The PEQ-
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An Investigation of Quality of Life Related to Prosthesis in Syrian Refugee Lower Extremity Amputees

MS scores vary in relation to the amputation level,
cause of amputation, mobility level, or mobility
device use status (3,18,19). In the present study,
amputation levels and causes did not significantly
affect PEQ-MS scores.

Amputation limits opportunities in educational and
vocational improvement (2). The majority of the
amputees in the present study were found to be
young. The cause of amputation was mainly the
war (69%) for these amputees. In the present study,
no difference was found between amputees with
different education levels in terms of PEQ scores.
Getting an education and qualified jobs would be
one of the main issues in short. Being an amputee,
in addition to being a refugee, would multiply the
challenges they would need to face in the future.

In previous studies, the number of male participants
has been reported to be in large quantities (71-
94%) (4,5,19,20). The overwhelming majority
of the male amputees in the present study
were similar to the previous studies. The role of
the males is vital in societies in which males
have the primary responsibility for maintaining
family standards. Amputation may prevent this
responsibility. Therefore, functional aspects of the
prosthesis are very crucial, especially for the males
to maintain the financial sufficiency of the family
and to overcome strenuous activities (21,22). On
the other hand, aesthetic or cosmetic aspects of
the prosthesis and its realistic appearance are
crucial, especially for the females to be able to
wear feminine outfits (6,21,23). In previous studies,
only functionality and body image satisfaction
are correlated in males. However, in females,
along with functionality, aesthetics, and weight
are correlated with body image (23). In another
study, the success rate of prosthetic applications
in females was reported to be lower. In the same
study, although it was highlighted that females
live alone more than males, it was argued that the
gender is an independent and essential factor for
the success of prosthesis (22). The females’ PEQ-
PF scores in general and the ambulation parameter
score in the PEQ-MS were found to be significantly
lower (4). In another study, no difference was
found between genders in terms of prosthesis
satisfaction, comfort, appearance, ease-of-use, or
weight (24). The mean age of the participants was
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low and close to each other, and it could be a factor
that would eliminate the gender difference in terms
of mobility scores in the study.

The rate of married amputees in the present study
(78.40%) was lower than those reported in studies
by Legro et al. and Asano et al (4,5). Although mean
PEQ-MS values in both single and married groups
were similar, PEQ-PF mean values of the married
group are significantly higher, which indicated that
the expectations for the prosthesis were met in
married participants.

Except for appearance, in all PEQ subgroups, single
and married amputees showed similar results. In the
present study, the mean age of the single amputees
was lower. Their higher aesthetic expectation may
have influenced the PEQ-Appearance score.

The mean PEQ scores were similar in terms of
the duration of prosthesis use. However, mean
PEQ-Ambulation scores were lower in those using
the prosthesis for less than one year. In the first
year of prosthesis use, habitual use of prosthesis
is not established yet, problems such as volume
changes of the stump are seen, and socket-stump
compatibility is not established (25).

The PEQ-Sounds scores of those with prosthesis
for more than one year were found to be lower.
Prosthesis use focuses on ambulation and socket
compatibility in early periods. With the experience
in prosthesis use gained in time, expectations from
prostheses increase, and mechanical sounds coming
from the prosthesis may disturb the amputee. In
the present study, similar models/types of products
were selected for prosthetic feet and joints.

In the present study, we found that only the chronic
disease group’s satisfaction was higher in terms of
the PEQ-Sounds parameter. The higher mean age
in the chronic disease group may have resulted in
higher prosthesis functionality satisfaction despite
decreased mobility. The low number of amputees
in the injury and chronic disease groups should also
be considered when interpreting the results.

Amputation has a direct effect on employment
status. In a previous study, 82% of the amputees
became unemployed after amputation (2). Amputees
have been reported to be generally unemployed
(48-87.1%) (2,4,5,20). The unemployment rate



(68%) found in the present study was close to the
those reported in the literature. The importance
of social support after amputation in increasing
the quality of life has been shown. Socialization
is positively affected by social support and the
increase in mobility (5). Those amputees receiving
their prosthesis from a foundation were more
satisfied with the look of their prosthesis (24). Our
findings revealed that all subgroups had similar
satisfaction levels, probably stating that providing
the prosthesis free of charge increases the level of
satisfaction (4,24). The selection of components
was based on the mobility levels of amputees.
However, novel products that provide high-level
functionalities, such as carbon feet/microprocessor
knees, have been used in few amputees. However,
it was observed that the expectations of the
unemployed/employed group were met at a similar
level.

The limitation was that the present study was not
able to form groups that were equal in terms of
group size.

In conclusion, it was found that perceptions of
refugee amputees, whose basic needs were fulfilled
and who were living under similar conditions,
regarding the prosthesis in general and living
with prosthesis were generally similar to each
other. Cause and level of amputation is not a
factor, even though there were some differences
in the subgroups. Despite the difficulties caused by
being a refugee, providing functional prostheses
free of charge might be a determining factor in
this perception. With the increase in the duration
of time in prosthesis use, expectations might
change. Aesthetic expectations are of importance
for single amputees. The increase in the number
of refugee amputees in neighboring countries due
to the civil war results in the necessity of taking
new approaches and measures in the rehabilitation
of these groups carrying cultural differences. It
is essential to investigate how the cause/level of
amputation and other descriptive variables affect
prosthesis in these groups.
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FiZYOTERAPI VE REHABILITASYON EGiTiMiNDE
SIMULE HASTA KULLANIMININ OGRENME
MOTIVASYONU VE OGRENCIi GERi BiLDiRIMLERINE
ETKIiSi: RANDOMIZE KONTROLLU CALISMA

ARASTIRMA MAKALESI

0z
Amag: Calismamizin amaci, fizyoterapi ve rehabilitasyon (FTR) lisans egitiminde servikal bolge

degerlendirmesi icin simile hasta (SH) kullaniminin 6grenme motivasyonuna ve 6grenci geribildirimlerine
olan etkisini aragtirmakti.

Yéntem: Calismaya, FTR Olgme ve Degerlendirme dersini alan 46'si kadin, 60 goniilli ikinci sinif dgrencisi
dahil edildi. Ogrenciler, teorik-uygulama (TU) dersi alan, SH oturumuna katilan ve hem TU dersi alip hem
de SH oturumuna katilan (TU-SH) olarak randomize edildi. Tim 6grencilere egitim asamalarinin 6ncesinde
ve hemen sonrasinda, konu iceriginden olusan 10 test sorusu iceren bilgi 6n-son testi uygulandi. Egitim
sonrasinda bir kez Ogretim Materyaline iliskin Motivasyon Olcegi (OMMO) yapildi. Egitim asamalarinin
6ncesinde, hemen sonrasinda ve bir hafta sonrasinda 6grenci geribildirim (endise-stres-motivasyon-
fayda) skorlari kaydedildi.

Sonuglar: TU ve TU-SH gruplarinin 6n-son test sonuglari, SH grubuna goére anlamli olarak daha yiiksekti
(p<0,001). SH ve TU-SH gruplarinda ders 6ncesi endise diizeyleri, TU grubunun ders 6ncesi endise diizeyine
gore yiiksekti (SH p=0,002 ve TU-SH p=0,004). Egitimler sona erdikten hemen sonra SH grubunun endise
diizeyi, TU grubuna gére halen yiiksekti (p=0,002). TU-SH ve TU gruplarinin ders sonrasi motivasyon
dizeyi SH grubuna gére yiksekti (p<0,001). TU-SH grubunun bir hafta sonraki motivasyon diizeyi ise, TU
grubuna gére yiiksekti (p=0,004). TU-SH grubunun, OMMO puanlari diger gruplara gére daha yiiksekti
(p=0,005).

Tartigsma: Servikal bélge degerlendirmesinin 6grenim siirecinde TU dersi ile SH oturumunun beraber
verilmesinin bu egitimlerin ayri ayri verilmesinden daha uygun olacagini ve SH etkilesiminin FTR lisans
egitiminde kullanilmasinin yarar getirecegini dngérmekteyiz.

Anahtar Kelimeler: Fizyoterapist; Geribildirim; Motivasyon; Simiile Hasta.

EFFECT OF SIMULATED PATIENT USE ON LEARNING
MOTIVATION AND STUDENT FEEDBACK IN
PHYSIOTHERAPY AND REHABILITATION EDUCATION:
A RANDOMIZED CONTROLLED TRIAL

ORIGINAL ARTICLE

ABSTRACT

Purpose: This study aimed to investigate the effect of simulated patient (SP) use for cervical region
assessment on learning motivation and student feedback in undergraduate physiotherapy and
rehabilitation (PTR) education.

Methods: Sixty volunteered second grade students (46 females) participating in PTR Measurement and
Evaluation course were included. Students were randomly divided into three groups: theoretical-practical
(TP) course, SP interaction course and TP-SP taking both courses. Pre-post knowledge test including 10
multiple-choice questions was applied before and immediately after the lessons. Instructional Materials
Motivation Survey (IMMS) was applied after the lessons. Student feedback (anxiety-stress-motivation-
usefulness) scores were recorded before, immediately after, and one week after the lessons.

Results: The post knowledge test scores of the TP and TP-SP groups were significantly higher than the
SP group (p<0.001). The pre-lesson anxiety of the SP and TP-SP groups was higher than the TP group
(SP p=0,002 and TP-SP p=0,004). After the completion of the lessons, anxiety levels of the SP group were
still higher than the TP group (p=0.002). Motivation level of the SP and TU group were increased after
the training (p=0.001). Motivation level of the TP-SP was still higher than the TP group one week later
(p=0.004). The TP-SP group’s IMMS findings were statistically higher than the other groups (p=0.005).

Conclusion: We suggest that cervical region assessment should be combined with the TP course and SP
interaction in the learning process and that it is beneficial to use the SP interaction in PTR undergraduate
education.

Key Words: Physical Therapists; Feedback; Motivation; Simulated Patient.
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Fizyoterapi ve Rehabilitasyon Egitiminde Simiile Hasta Kullaniminin Ogrenme Motivasyonuna ve Ogrenci Geri Bildirimlerine Etkisi: Randomize Kontrollii Calisma

GIRIS

Saghk hizmetlerinin iyi diizeyde verilebilmesi
icin, saghk profesyonellerinin iyi egitilmesi ve
mimkin oldugunca is yasamina hazir olmalari
gerekmektedir. Bu nedenle saglik profesyonellerinin
egitiminde, calisma ortamlarina benzer durumlar ve
mekanlar olusturularak kisilerin egitim programlari
ve Ogretim yontemleri yeniden olusturulmahdir.
Diinya'da similasyon (benzetim) temelli klinik beceri
egitimlerinin son yillarda siklikla kullaniimasi ve
yayginlasmasi onerilmektedir. Similasyon temelli
ogrenme; giivenli ve yeterli sekilde klinik uygulama
ortaminin taklit edilmesi icin uygulanir. Ogrenme
ortami gercege ne kadar yakinsa, bireyin 6grenme
ve gercek yasam arasinda iliski kurmasinin o kadar
kolay oldugu belirtiimektedir. Similasyon saglik
egitimde ilk defa 1960’h yillarda Los Angeles'da
Dr. Howard Barrows tarafindan kullaniimaya
baslanmis ve Dr. Barrows gercek hastayi taklit eden
simile hasta (SH) kavramini ortaya koymustur.
SH, egitimin hedeflerine gére dncesinden egitilen,
yonlendirilen ve birden fazla senaryoda farkh rolleri
oynayabilen kisi ve oyuncudur (1-3).

Geleneksel olarak fizyoterapi ve rehabilitasyon
(FTR) egitimi, uygulama sirasinda &grencilerin
becerilerini  akranlar  Uzerinde kazanmasina
givenir. Similasyon kavrami bu baglamda FTR
lisans egitimine uzak degildir. Fakat 6grencilerin
birbiri ile olan pratik uygulamalar, diisik gerceklik
similasyonu olarak adlandirilir. Ciinkii 6grencilerin
beceri veya prosediirin sadece bir bdélimini
uygulamalarini saglayan durumdur ve deneyimli
gerceklik seviyesi sinirhdir (2). Sabus ve Macauley
ise, en etkili 6grenme icin Ogrencilerin aktif
olmasi gerektigini belirtir. Yapilan simiilasyon
belli bir diizeyde strese, gerginlige neden olursa,
6grencilerin uyanik ve heyecanli olmasina yol
acarak, ogrenmeye aktif olarak katilmalarini
saglar (4). Geleneksel pratik uygulama ydntemleri
ile bunu basarmak pek muimkin degildir (5).
Cunkd o6grenciler, akranlari ile calisirken daha az
tehdit altinda hissettiklerini belirtmislerdir (6). Bu
durumda birbirleri ile ayni diizeyde aktif katilim
saglayabilmeleri zor olabilmektedir. Anekdotal
olarak, 6grencilerin birbirleri ile becerilerini
pekistirirken, becerilerini gelistirme gerekliliklerini
yerine getirme zorunlulugu hissetmedikleri icin
kolayca  konsantrasyonlarini  kaybettikleri  ve
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dikkatlerinin  dagildig1 bildirilmektedir (7). Bu
nedenlerle, Amerikan Fizik Tedavi Dernegi, lisans
egitimlerinde SH kullanilmasini stratejik planinin
bir parcasi olarak kabul etmistir (1,2,8).

SH, 6grencilerin anamnez almalari, fiziksel muayene
yapmalari, iletisim becerilerini gelistirmelerinin yani
sira, saglk bakim programlarindaki klinik yeterliligi
degerlendirmekicindeyogunolarak kullaniimaktadir
(9). SH kullanimi, &zellikle tip egitiminde iyi bir
sekilde belgelenmesine ragmen, diger saglik
mesleklerinin egitim ile ilgili literatiiriinde bu konu
daha az belirgindir (10,11). Literatiirde kanit diizeyi
yiksek olmayan sinirli sayida calisma, FTR bélimi
lisans 6grencileri lizerinde SH egitimlerinin etkisini
arastirirken, ¢cok az sayida randomize kontrollii
calisma bulunmaktadir (10,11). Roberts ve Cooper,
2019 yilinda yayinladiklari derlemelerinde, yiiksek
gerceklik similasyonunun faydasi hakkinda daha
fazla arastirmaya ihtiyac oldugunu belirtmislerdir

(2).

Turkiye'de SH kullanimi ile yapilan calismalar, daha
cok hemsirelik ve tip 6grencileri ile yapilmistir. Tip
ogrencileri ile yapilan bir calismada 6grencilerin
blytk cogunlugu SH egitimlerinin egitim boyunca
surmesini istemis ve egitimin kendilerini
hekim olarak hissetmelerine yardimci oldugunu
belirtmiglerdir (12). Hemgirelik &grencileri ile
yapilan bir calismada, SH ile gerceklestirilen beceri
egitimlerinin 6grencilerin kendilerini rahatsiz ve
giivensizhissetmelerinenedenolabildigi,ancak daha
sonraki uygulamalarda &grencilerin kaygilarinin
azalmasina, kendilerine olan giivenlerinin artmasina
ve mesleki sorumluluklarin &grenilmesine olumlu
katki sagladigi belirlenmistir (13). Tirkiye'de
FTR Bolimii 6grencilerinde SH kullanimi ile ilgili
yapilmis bir calisma bulunmamaktadir. Bu nedenle
bu randomize kontrolli calismada, FTR lisans
egitiminde servikal bolge degerlendirmesi icin SH
kullaniminin 6grenme motivasyonuna ve 6grenci
geribildirimlerine olan etkisinin arastiriimasi
amaclandi.

YONTEM

Calisma randomize, kontrollii ve prospektif bir
tasarimla olusturuldu. Calisma icin Acibadem
Universitesi Tibbi Arastirma Etik Kurulu tarafindan



etik kurul onayi alindi (Onay Tarihi: 12.09.2019 ve
Onay Numarasi: 2019/14/3). Calisma Eylil 2019
ve Ekim 2019 tarihleri arasinda tamamlandi ve
calismanin yapilacagi kurumdan izin alindi. GPower
V.3.1.7 (Kiel Universitesi, Kiel, Almanya) programi
kullanilarak, % 95 giiven sinirinda, 0,05 hata payi
ile calismanin giic oranini % 95 olarak elde etmek
icin orneklem buyikligu 54 olarak hesaplandi
(14). Calismadan cikabilecek 6grenci olabilecegini
varsayarak toplam 6grenci sayisi 60 olarak kabul
edildi.

Cahsmaya Acibadem Mehmet Ali Aydinlar
Universitesi Saglik Bilimleri Fakiiltesi FTR Bolimii
Olcme ve Degerlendirme Il dersini alan ve
calismaya katilmayr gondllii olarak kabul eden 60
ikinci sinif lisans 6grencisi alindi. Katilmak isteyen
ogrencilerden Olcme ve Degerlendirme | dersinden
basarili olamayanlar calismaya alinmadi.
Ogrencilere calisma sézlii olarak agiklandi ve onam
formunu imzalayan 60 6grenci (yas = 20,27+1,89
yil; 46 kadin, 27 erkek), blok randomizasyon
yontemini kullanan bilgisayar programi (Random
Allocation Software® 2.0, Windows, Isfahan, iran)
yardimi ile randomize olarak TU Grubu (n=20), SH
Grubu (n=20) ve TU-SH Grubu (n=20) olmak lzere
uc gruba ayrildi (Sekil 1). Butiin gruplara dersten/
simiilasyondan dokuz giin 6nce uygulamalara ait
video ve resimlerinin bulundugu, icerigi Gross
ve ark.’min kas iskelet sistemi degerlendirmesi
kitabindan hazirlanan, power point sunumu, e-posta
ise gonderildi ve konuya calismalari istendi (15).
Servikal bolge degerlendirmesi olan konu, hasta ile
iletisim, anamnez, inspeksiyon, palpasyon ve diger
degerlendirme yontemlerini icermekteydi. E-posta
atildiktan iki giin sonra, SH gruplarina dahil olan
tim o6grencilere, uygulama sirasinda onlardan ne
beklenildigine dair bir aciklama ve SH oyunculari
ile tanisma toplantisi yapildi. Teorik ders grubuna
alinan 6grencilere de beklentiler konusunda gerekli
aciklamalar yapildi. Bir hafta sonra katilimcilar
derslere alindi. Gruplar sirasi ile asagidaki gibi
olusturuldu:

+ TU Grubu (n=20): Sadece TU grubuna giren
ogrencilerden olusmaktaydi. Bu ders; 50 dk teorik,
30 dk tartisma ve akranlari tzerinde uygulama
dersi olarak islendi.

« SH Grubu (n=20): Sadece SH dersine (20 dk) giren

Alaca N, Safran EE, Cagn D, Feyzioglu O

ogrencilerden olusmaktaydi. SH oturumu 10-15
dk 6grencinin anamnez almasi ve degerlendirme
yapmasini icermekte ve 5-10 dk 6gretim elemaninin
6grenciye olan 6neri ve dogru uygulamalari iceren
geri bildirim zamanindan olusmaktaydi.

« TU-SH Grubu (n=20): Oncelikle TU dersi alan
bir hafta sonra da SH (20 dk) dersine giren
ogrencilerden olusmaktaydi.

Calismaya katilan 6grencilerin hepsi uygulamalara
dahil oldu. Bir hafta sonra tekrar vyapilan
memnuniyet, endise, stres, ders motivasyonu ve
gelecekteki faydasi bolimleri degerlendirmesine
TU grubundan 15 6grenci, SH grubundan 16
6grenci ve TU-SH grubundan ise, 16 é8renci katildi.
Bazi égrencilerin katilmama nedeni, o giin okulda
olmamalari veya calismanin yapilacagl toplanti
salonuna gelmemeleri idi. Calismanin akis semasi
Sekil 1'de verilmistir.

Egiticilerin Ozellikleri

Teorikdersianlatan 6gretim tyesi sekizyildir servikal
bolge degerlendirmesi dersini veren deneyimli
bir egitici idi. SH deneyimini ybdneten 06gretim
elemanlar ise, iki senedir bu modili yoneten (¢
egiticiden olusturuldu. Dérdiincli 6gretim elemani
ise, 6grencileri ve SH uygulamasini koordine etti.

Simiile Hastalarin Ozellikleri

SH’ler iki senedir ayni modiile gelen oyunculardan
(konservatuar 6grencisi) olusmaktaydi. Ayrica bu
oyuncular benzer sekilde (g yildir Tip Fakiiltesi'nde
Fiziksel Tip ve Rehabilitasyon Anabilim Dal’nin
ylruttigl kas iskelet sistemi degerlendirmesi
modiiliine giren deneyimli oyunculardi. Egitimlerde
birden fazla SH tek vakayl canlandiryorsa,
hastalarin 6grenci Uzerindeki etkisi ve 0grenci
sorularina verilen yanitlarin standardize edilmesi
gerektiginden, SH’lere sunacaklar klinik belirti ve
semptomlar tanimalarini saglamak icin, standart
bir vaka calismasi ve oyunculuk senaryosu
verildi (3). Her SH ile, bireysel olarak subjektif
sorulara standartlastirlmis cevaplari verme ve
nesnel testlerdeki davranislar tekrarlamasi icin
ogrencilerle etkilesime gecmeden &nce 30 dk’lik bir
toplanti yapildi. Bu yaklasimin SH’lerin 6grencilere
olan davranis ve uygulama cevaplarindaki
glvenirligini ve gecerligini artirdig1 gosterilmistir
(16). U¢ adet SH aktorii vardi. SH aktérlerin her biri
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sirasiyla toplam 14, 13 ve 13 6grenci ile etkilesime
gecti. Her 6g8renci SH ile tek basina degerlendirme
ve anamnez gorismesi yapti. Toplam SH oturumu
bes saate (13:00-18:00) yakin stird.

Simiile Vaka Senaryosu

Senaryo C5-C6 protriize disk herniasyonu olan 40
yasinda akademisyen hasta olarak olusturuldu. Bir
hafta once iki saat agir aligveris torbasi tasiyan
hastanin su anki sikayeti sabah kalktiginda; boyun
ve sol kola yayilan agri, 6n kol dis yiiziinden bas
parmaga vuran uyusma ve karincalanma olarak
tanimladi. Hastanin hikayesinde, birkac yildir ara
ara boyun agrilar yasadigl; ama birka¢ guin icinde
gectigi, ozellikle bilgisayarda cok is yaptigi zaman
bu agrilar daha fazla ortaya ciktigi bilgisi yer
almaktaydi. Hasta fazla kiloluydu ve ailesinde tip 2
diyabet oykisi bulunmaktaydi.

Standardize Kontrol Listesi

Ogrencilerin detayli anamnez almalari, hasta ile
olan iletisimleri ve fizyoterapiye ait degerlendirme
yontemlerini nasil uyguladiklari, SH oturumlari
sirasinda, standardize kontrol listesi (25 maddelik)
yardmi ile degerlendirildi. Standardize kontrol
listesi her 68renciye her 6gretim elemaninin ayni
sekilde geri bildirim vermesi icin olusturuldu. Yirmi
bes maddenin her biri anamnez ve degerlendirme
yontemlerinin bashklarini icermekteydi. Kontrol
listesi, 6grencinin yapip, yapmadigini 6gretim
elemanin kolaylikla isaretleyerek yapmasi icin
olusturulan iki bdélimden ve (clincii bélimiinde
6grencinin uygulamayi yapsa bile eksigi varsa onun
yazilabilecegibir blimden olusmaktaydi. Uygulama
sonrasinda egitmenler tarafindan 6grencilere geri
bildirim (5-10 dk) verilerek, dogrulari ve hatalari
anlatildi ve dogru yontemler 6grencilere tekrar
gosterildi.

Bilgi On ve Son Testi

Tum gruplara dersin slayt iceriginden olusturulan

Tablo 1: Olgularin Ozellikleri.

10 adet ¢oktan secmeli soru, bilgi 6n testi ve son
testi olarak soruldu. Bu sorular servikal bdlge
degerlendirmesindeki 6nemli noktalari ve uygulama
yontemlerinin yapilisi ile bilgileri icermekteydi. Tim
sorular (15 adet) teorik dersi anlatan sekiz yildir
servikal bdlge degerlendirmesi ve teorik dersi
veren dersin sorumlu 6gretim elemani tarafindan
olusturuldu ve diger arastirici 6gretim elemanlari ile
birlikte yapilan toplantida her soru degerlendirildi.
Her soruya arastirmacilar 0-100 arasi puan verdi
ve diizeltme yapmalar istendi. Diizeltme sonunda
90-100 puan arasi en yiiksek puani alan 10 soru
test sorusu belirlendi ve Etik Komite basvurusuna
eklenerek onay alindi. Ogrencilerin test sonucu, her
soru 10 puan olmak (izere O ile 100 puan arasinda
puanlanarak verildi.

Endise, Stres, Ders Motivasyonu ve Gelecekteki
Faydasinin Degerlendirilmesi

Dersin dncesi, hemen sonrasi ve bir hafta sonrasi
endise, stres ve ders motivasyonu degerlendirmeleri
icin O ile 10 puanlik Gorsel Analog Skalasi kullanildi.
Ders bitimi ve bir hafta sonrasinda dersin
gelecekteki faydasi konusunda degerlendirme
de ayni sekilde yapildi. Sifir “hic yok”, 10 ise,
“maksimum derecede” var olarak belirlenmistir (14).
Klinik bir ortamda stresi degerlendirmek icin Gorsel
Analog Skalasrnin kullaniimasinin, anketler ile
yapilan degerlendirmelerle esit derecede givenilir
ve gecerli oldugu gosterilmistir (17).

Ogretim Materyaline iliskin Motivasyon Olcegi
(OMMO)

Keller; dikkat boyutunda, materyallerin 6grenenin
dikkatini  cektigi zaman, 68renen  kisinin
motivasyonunun  artirdigini  belirtmistir  (18).
Ogrenenlerin  dikkatini cekebilmek icin algisal
uyarilma, sorgulama ve degisebilirlik iceren
stratejilerin  belirlenmesi gerekmektedir. Olgek,
6gretim metotlarinin 6grencinin dikkatini ne kadar
cektigini ve bu sekilde motivasyonunun ne kadar

Ozellik TU Grubu SH Grubu TU-SH Grubu

(n=20) (n=20) (n=20) P
Yas (yil), X+SS 20,15+0,81 20,70+3,07 19,95+1,09 0,670
Cinsiyet (E/K), n 6/14 7/13 4/16 0,560

TU: Teorik/uygulamal ders grubu, SH: Simiile hasta grubu, TU-SH: Teorik/uygulamali ders ve simiile hasta grubu.
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Tablo 2: Gruplarin Bilgi Testi (On Test ve Son Test) Sonuclari.

Bilgi Testi TU Grubu SH Grubu TU-SH Grubu ps
(n=20) (n=20) (n=20)

On Test 60,50+13,17 69,05+14,11 67,14+14,54 0,051

Son Test 83,00+14,18 73,50+9,33 83,33+10,17 0,001*

Grup ici p degeri® <0,001* 0,900 <0,001*

*p<0,05. “Wilcoxon isaretli Siralar Analizi, SKruskal Wallis Analizi. TU: Teorik/uygulamali ders grubu, SH: Simiile hasta grubu, TU-SH: Teorik/uygulamali ders ve

simiile hasta grubu.

artigini gostermektedir. Dikkat, uygunluk, giiven
ve memnuniyet alt bélimleri olan 6lcegin toplam
degeri de motivasyonu vermektedir. Calismamizda
kullandigimiz 6lcek, Dincer ve Doganay’in Tirkce'ye
cevirdigi her wuygulama sonunda &grencilere
doldurtulan OMMOQ'deki 33 maddeyi bulunduran
ankettir (19). Olcekte dért alt bsliim bulunmaktadir.
Bunlar, dikkat (2, 8, 11, 14, 16, 19, 21, 23, 26, 27.
sorular), uygunluk (6, 9, 10, 15, 17, 22, 28, 30.
sorular), gliven (1, 3,4, 7,12,18, 24, 31, 32. sorular)
ve memnuniyet (5, 13, 20, 25, 29, 33. sorular) alt
olcek basliklaridir. Olcekteki 3,7, 12,15, 19, 22, 26,
29, 31 ve 34. maddeler olumsuz ifade tasimakta
ve ters puanlamayi gerektirmektedir. Orta noktasi
108,00 olan &lcekten alinabilecek en diistik puan
36,00, en yiiksek puan ise, 180,00dir (19). Olgek
egitimlerin bitisinin hemen sonrasinda sadece bir
kez 68rencilere uygulandi. Calismaya baslamadan
once Dinger ve Doganay'n OMMO anketini
kullanmak icin e-posta yolu ile izin alind.

istatistiksel Analiz

Elde edilen verilerin analizinde SPSS paket istatistik
programinin 21.0 (Statistical Package for Social
Sciences Inc, Chicago, IL, ABD) sirimi kullanild.
Verilerin normal dagilima uygunlugunun tespiti
icin Shapiro Wilk Testi uyguland.. Veriler, ortalama

ve standart sapma olarak ifade edildi. Gruplarin
birbiri ile karsilastinimasi icin Kruskal Wallis ile
post-analizi kullanildi. Uygulama 6ncesi ve sonrasi
farklarin analizi icin Wilcoxon Isaretli Siralar Analizi
yapildi. Tim analizlerde p<0,05 (iki yonlt) degeri
yanilma olasihgi kabul edildi.

SONUGLAR

Cahsmaya katilan 6grencilerin yas ortalamasi ve
cinsiyet dagihmi gruplar arasinda benzerdi (p>0,05,
Tablo 1). TU ve TU-SH gruplarinin 6n-son test
sonuclari, grup icinde anlamli olarak artti (p<0,001).
SH grubunda ise &n-son test sonuclari acisindan
istatistiksel olarak anlamh bir fark yoktu (p=0,900).
Gruplar arasi 6n-son test sonuclari arasinda anlamli
bir farkhlik bulunmadi (p>0,05, Tablo 2). SH grubu
(15,38+2,78) ve TU-SH (15,71+4,11) gruplarinda
kullanilan  standardize edilmis degerlendirme
formlarinin sonuclari arasinda istatistiksel anlamh
fark saptanmadi (p=0,990).

Ogrencilerin Gérsel Analog Skalasi ile &lciilen,
ders oéncesi ve sonrasi endise ve stres diizeylerine
bakildiginda, grup icinde endise ve stres diizeyleri
ders oncesi yiiksek iken, ders sonrasi bu diizeyler
istatiksel olarak SH grubu disinda anlamli bicimde
azaldi (p<0,001, Tablo 3). Bir hafta sonra grup
icindeki endise ve stres diizeyleri TU ve TU-SH

Tablo 3: Gruplarin Gorsel Analog Skala ile Degerlendirilen Endise, Stres, Ders Motivasyonu ve Fayda Degerleri.

TU Grubu (n=20) SH Grubu (n=20) TU-SH Grubu (n=20)
Gorsel Analog Ders Ders 1 Hafta Ders Ders 1 Hafta Ders Ders 1 Hafta
Skalasi Oncesi Sonrasi Sonrasi Oncesi Sonrasi Sonrasi Oncesi Sonrasi Sonrasi P
X:SS X:SS XSS X:SS X:SS X:SS X:SS X:SS X:SS

Endise 3,38+2,68 1,85+1,72% | 1,50+1,60° | 5,26+3,33¥ 4,34+2 55¥ 3,05+2,27 527+3,37 3,40+3,02% | 2,21+2,34" | 0,001*
Stres 317+3,04 | 1,95+2,41% | 1,64+1,73° | 515368 4,47+3,28 2,88+2,31 5,00+3,74 | 3,60+2,50 | 2,85+0,67° | 0,001*
Ders

. 6,47+2,33 | 7,55+1,98* | 7,28+1,77° | 6,40+2,37 | 6,38+2,315% | 8,17+2,12° | 7,55+1,98 | 8,78+2,55* | 9,27+1,27° | 0,001*
Motivasyonu
Gelecekteki
Fayda 0 9,50+1,20 | 8,88+1,40 0 9,37+0,88 9,75+0,70 0 9,70+1,10 | 10,00+0,00 | 0,130

'p<0,05, SH>TU; $p<0,05, SH<TU; $p<0,05, SH<TU-SH, 2Grup ici ders 6ncesi, ders sonrasina gore anlamli fark, °Grup ici ders 6ncesi, 1 hafta sonrasina gore
anlamli fark Wilcoxon isaretli Siralar Analizi. Kruskal Wallis Analizi, TU: Teorik/uygulamali, SH: Simiile hasta.
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Tablo 4. Ogretim Materyaline iliskin Motivasyon Olcegi Sonuglari.

.. . TU Grubu SH Grubu TU-SH Grubu

Oér?tim Maty_aryaﬁne lliskin (n=20) (n=20) (n=20) p
Motivasyon Olcegi XSS XSS XSS

Dikkat 39,90+5,58 41,00+7,40 44,95+5,60¢ 0,004*
Uygunluk 34,40+2,92 34,55+4,76 37,58+2,88¢ 0,004*
Giiven 37,90+3,81 35,45+5,15 39,45+4,88° 0,005*
Memnuniyet 24,30+3,38 25,80+5,52 27,77+2,22¢ 0,004*
Toplam 136,50+14,98 136,80+21,73 149,50+17,07¢ 0,004*

*p<0,05. ¢TU-SH>TU; TU-SH>SH. Kruskal Wallis Analizi. TU: Teorik/uygulamali ders, SH: Simdile hasta, TU-SH: Teorik/uygulamali ve simiile hasta.

gruplarin ders dncesine gére anlamli sekilde halen
disukti (p<0,001, Tablo 3). SH grubunda degisiklik
bulunmamaktaydi (p>0,05, Tablo 3). Ogrencilerin
ders oncesi endise diizeyine bakildiginda, TU
grubuna goére, SH ve TU-SH gruplarinin degerleri
istatistiksel olarak anlamli derecede yiksekti
(p<0,001, Tablo 3). Ders sonrasinda, TU grubunun
SH grubuna goére endise ve stres dizeyleri
istatistiksel olarak anlamli derecede dustikti
(p<0,05, Tablo 3). TU ve TU-SH grubunda bulunan
6grencilerin ders sonrasi motivasyon diizeyleri ders
oncesine gore istatistiksel olarak yiksekti (p<0,05,
Tablo 3). SH grubunda ders sonrasi motivasyon
diizeyleri acisindan degisiklik goriilmedi (p=0,900,
Tablo 3). Bir hafta sonraki motivasyon diizeyleri
incelendiginde, TU-SH grubunun TU grubuna gére
motivasyon diizeyi halen yiiksek oldugu bulundu
(p<0,05, Tablo 3). Ogrencilerin gelecekteki fayda
diizeylerine verdigi cevaplara gore, gruplar
arasinda fark bulunmadi (p=0,05, Tablo 3).
istatistiksel olarak bir anlamlilik bulunmamakla
birlikte TU-SH grubunun tim 6grencileri bir hafta
sonraki degerlendirmede, dersin gelecekteki fayda
diizeyine 10-tam puan verdiler.

OMMO™ iin toplam degeri ile alt &lciitlerinden
dikkat ve uygunluk degerleri, TU-SH grubunda, TU
grubuna gore istatistiksel olarak yiiksek bulunurken
(p<0,05, Tablo 4); giiven alt bolimi SH grubuna
gore daha yiksekti (p<0,05, Tablo 4).

Ogrencilerimiz yorumlarinda her iic grup da
dersi begendigini belirtmekle birlikte, &zellikle
SH oturumuna “cok gelistirici, yararli, staj oncesi
pratiklik kazandiriyor, bitiincil olarak distinmemi
saglad, hasta ile olan iletisimimi daha iyi
artirabilecegine inaniyorum” gibi olumlu yanitlar
verdiler. Dersler hakkinda olumsuz yorum yapan
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Calismaya alnma kriterlerine uyan
renciler
(n=60)

J

Simule dersten dokuz giin dnce
Teorik ve Uygulama dersinin slayt
igerigi ve uygulama videolarinin
oldugu ¢-posta gonderildi
(n=60)

/

E-posta gonderildikten iki giin sonra ders

e On-test
o Endise-stres-motivasyon-fayda skorlari

Grup TU ve Grup TU-SH

oncesi degerlendirmeleri

/o

(n=20)

Grup TU
(Teorik ve uygulama dersi)

Grup TU-SH
(Teorik ve uygulama dersi)
Simiile hasta oyuncular ile

l

tamsma toplantist

Grup SH
Simiile hasta oyunculart
ile tanima toplantisi
(n=20)

(n=20)

l

« Endi

Ders sonrasi degerlendirmeleri (n=40)

o OMMO slegi

se-stres-motivasyon-fayda skorlart

Toplantiya gelmeme (n=2)
> | Okula gelmeme (n=3)

(n=15)

fayda skorlart
e Yorumlar

Grup TU

Bir hafta sonra
Endise-stres-motivasyon-

(n
Bir hal

Grup TU-SH ve Grup SH

Ders dncesi degerlendirmeleri

=40)
fia sonra

\

(n=20)

o On-test
Grup TU-SH

Grup SH
(n=20)
Simiile hasta oturumu

Simiile hasta oturumu

/

Grup TU-SH ve Grup SH
(n=40)
Ders sonrast degerlendirmeleri
e Son-test
e Endise Stres Motivasyon Fayda
o OMMO blgegi

Toplantiya
l > | gelmeme (n=5)

Okula gelmeme
(n=3)

Grup TU-SH (n=16) ve Grup SH (n=16)
Bir hafta Sonra

o Endise Stres Motivasyon Fayda

« Yorumlar

Sekil 1: Calismanin Akis Semasi. TU: teorik/uygulamali ders.
OMMO: Ogretim Materyaline iliskin Motivasyon Olcegi



6grencimiz yoktu.

TARTISMA

Calismanin  sonuclarinda, SH uygulamasinin
motivasyonu artirdigi goriildi. SH uygulamalarinda,
baslangicta endise ve stres seviyesi yiiksekte olsa
zamanla azaldi. Ancak ©n-son test sonuclar ve
standardize form sonuclarina gore bilgi diizeyinde
onemli bir fark saglamadi. OMMO'de ise, iki
uygulamanin birlikte kullanildigi TU-SH  grubu;
dikkat, uygunluk, memnuniyet ve toplam skorlarinda
sadece TU grubuna gore daha iyi sonug¢ alirken;
gliven skorunda sadece SH grubu diisik sonuclar
gosterdi.

Turkiye'de SH kullanimi ile yapilan calismalarin
daha cok hemsirelik ve tip fakiiltesi 6grencilerinde
yapildigi gorilmektedir. Yaris ve ark., tip fakltesi
ikinci ve tclincti simif 6grencilerinin SH kullanimina
yonelik gorislerini almislardir. Sonucta 6grenciler;
SHkullaniminatiimegitimboyunca devametmelerini
istediklerini ve uygulamanin kendilerini hekim olarak
hissetmelerini  sagladigini  belirtmislerdir (12).
Sarikoc ve ark. ise, psikiyatri hemsireligi egitiminde
SH kullanimin egitimin niteligini, 6grenenlerin
6grenmeye yonelik gidilenmelerini artiracagr ve
olumlu 6grenme deneyimleri yasamalarina katkida
bulunacagini calismalarinda gostermislerdir (20).
Mevcut calismada ise; literatiirdeki calismalara
benzer sekilde 6grencilerimiz yorumlarinda, SH
oturumunu yararl, gelistirici ve hasta ile olan
iletisimi olumlu yonde etkileyebilecek bir uygulama
olarak gordiklerini belirttiler.

FTR egitiminden sorumlu akademisyenlerin,
gelecegin fizyoterapistlerine cekirdek egitim
programini  nasil  vereceklerini  dugtinmeleri

gerekmektedir. Bunu basarmak icin, yeni ve farkl
6grenme metotlarini  olusturma, paylasma ve
kullanma kltura gelistirilmelidir (21). Literatiirde
FTR egitiminde kullanilan SH metodu kas-iskelet
sistemi, kardiyorespiratuar ve nérolojik FTR
egitiminde, tedavi ve degerlendirmelere katkida
bulunmustur (10-15, 17). Mevcut calisma ise, kas
iskelet sistemi degerlendirmesi icin planlandi ve
ogrenciler, servikal bélge problemi olan bir SH'nin
degerlendirmesini yaptilar. Ogrencilere ders éncesi
ve sonrasinda servikal bolge degerlendirmesindeki
onemli noktalar ve wuygulama yoéntemlerinin
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yapihsi ile bilgileri degerlendiren &n ve son test
yapildi. Sonucta, TU ve TU-SH gruplarinin bilgi
diizeyi egitim sonrasinda artti. SH oturumuna
giren 6grencilerin ise egitim oncesi ve sonrasi bilgi
diizeyleri arasinda fark bulunmadi. Bununla birlikte
standardize degerlendirme formu sonuclarinda,
hem SH hem de TU-SH gruplar benzer sekilde
uygulamalari yaptigi icin ayni puanlari aldilar.
Yani, her iki grup da (TU-SH ve SH gruplar) SH
oturumuna teorik-uygulama bilgilerini ayni sekilde
aktarabildiler. Huhn ve ark.’nin yaptigi randomize
bir kontrolli calismada, TU veya SH dersi
sonrasinda klinik problem testine girdiklerinde bizim
calismamiza benzer sekilde bilgi transferi acisindan
anlamli bir fark saptanmistir (22). Boissonnault
ve ark.nin, calismasinda ise, SH grubunun bilgi
transferinin daha iyi oldugu bulunmustur (23).
Fakat calismalarin modelleri ve sonug 6lciimleri
bizim calismamizdan ve birbirlerinden farkl oldugu
icin tam olarak karsilastirma yapilmasi zordur.
Bu konuda daha standardize edilmis calismalara
ihtiyac bulunmaktadir.

Sabus ve Macauley, simillasyonun strese,
gerginlige neden olarak 6grencileri uyanik ve
heyecanli tutacagini ve bu sayede aktif 6grenmenin
gerceklesecegini rapor etmistir (4). Hekimlerde
yapilan bir calismada similasyonun, geleneksel
egitim metoduna gore stres seviyelerini artirdigl
belirlenmistir (24). Tip 6grencilerinde yapilan baska
bir calismada ise, halkla dogrudan iletisim kurmaya
kiyasla, similasyon ortaminda stresin daha az
oldugu belirtilmistir (25). FTR 6grencileri ile yapilan
calismalarda, SH oturumu &ncesi stres ve endise
seviyelerinin yikseldigi goézlenmistir (15,26). Bu
calismada ise, benzer sekilde stres seviyeleri, SH
oturumlari 6ncesi, TU ders &ncesine gore daha
yiksek gorilirken, dersin bir hafta sonrasinda ise,
TU-SH grubunun endise seviyesi dismusti. Bu
durum, SH gruplarinin TU dersi ile desteklenmesinin
endise diizeylerinde azalmaya neden olabilecegini
bize gostermektedir.

Motivasyon, insanlar etkinlikleri 6grenmeye tesvik
etmektedir. Eger 68renciler istekli ise, motivasyonu
ve cabayi artirarak 6grenmeyi gelistirme ve bdylece
yetkinligi gelistirme potansiyeli olusturabilirler
(27,28). Feickert ve ark.’mn {cinci ve dordinci
sinif tip 6grencileri ile yaptiklari calismalarinda,
SH egitimlerinin  6g8rencilerin  motivasyonlarini
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artirdigint  ve daha fazla akademik fayda
sagladiklari belirtmistir (29). Calismamizda da tim
ders oturumlarinin hemen sonrasinda (SH grubu
haric) 6grencilerin motivasyonu artarken, bir hafta
sonrasinda Feickert ve ark.nin ¢alismasina benzer
sekilde (29) TU-SH grubunun motivasyonlari, TU
grubuna gore yiiksekti.

Ogrenenlerin  dikkatini cekebilmek icin algisal
uyarilma, sorgulama ve degisebilirlik iceren
stratejilerin belirlenmesi gerekmektedir. Bu nedenle
ogrencilerin dersler hakkindaki algilari OMMO
kullanilarak degerlendirilebilir (18,19). Bu &lcek
6gretim metotlarinin 6grencinin dikkatini ne kadar
cektigini ve bu sekilde motivasyonunun ne kadar
arttigini goéstermektedir. Dikkat, uygunluk, giiven ve
memnuniyet alt birimi olan dlcegi toplam degeri de
motivasyonu vermektedir (19). Mevcut calismada,
TU-SH grubunun dikkat, uygunluk, memnuniyet
ve toplam skorlarda TU grubuna gore yiksek
iken, SH grubunun giiven degeri TU-SH grubuna
gore disukti. Dolayisiyla 6grenciler en cok TU-
SH grubuna yiiksek degerler verirken, sadece SH
grubuna alinmis égrenciler bu uygulamanin giiven
anlaminda diger gruplara gore daha problemli
olabilecegini bildirdiler. Dennis ve ark.’nin FTR birinci
ve ikinci sinif 6grencilerine yaptiklari simiilasyon
oturumlarini karsilastirdiklari calismalarinda (30),
her iki sinifin da bizim calismamiza benzer sekilde
OMMO puanlari verdigi rapor edilmistir (30). Ancak,
birinci siniflarin daha yiiksek degerler verdikleri
gozlenmistir (30). Bu nedenle FTR egitiminin
erken donemindeki similasyon uygulamalarinin
ogrencileri motive etmede daha basaril
olabilecegini belirtmislerdir (30). TU-SH grubundaki
ogrencilerin diger gruplara gore dikkat, uygunluk
ve memnuniyete verdigi yliksek puanlarin ézellikle
mifredatin ilk yillarinda hasta senaryolarini,
teorikten-pratige ve gercege dondirme firsatlarinin
kisith olmasindan kaynaklandigini distinmekteyiz.
Bu grubun bunu yapma firsatini daha giivenli
bir sekilde yerine getirebilmesinin 6grencilerin
motivasyonlarini da artirabildigini distinmekteyiz
(30). TU-SH grubundaki 6grencilerin tamaminin,
bu motivasyonla birlikte bir hafta sonrasindaki
anketlerde uygulamanin gelecekteki faydasina
da tam puan vermis olmalar, bu distincemizi
glclendirmektedir.

sadece bir SH

Calismamizda senaryosu
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degerlendirildi ve bu durumun klinik uygulama
davranisina  etkisi arastinimadi. Bu  durum
calismamizin  limitasyonlarindan  biridir. Fakat
ogrencileri, SH gormeden klinik uygulama icin
gorevlendirmek mifredat programimiza uymadigi
icin, calisma sonrasinda SH gérmeyen gruba da bu
egitimler verildi. Butin gruplara klinik uygulamaya
gidene kadar SH uygulamalari yapildigl icin,
SH egitiminin  klinik uygulama davranisina
etkisi degerlendirilemedi. ileri ki calismalarda
SH mifredatina sahip olmayan bir bélim ile
karsilastirma yapiimasi amaclanmaktadir. Diger bir
limitasyon ise, FTR egitiminde egitim sonuclarini
ve SH egitimini degerlendirebilecegimiz gecerligi
ve glvenirligi olan objektif yontemlere sahip
olunmamasidir. Bu nedenle sonuclar literatiirdeki
calismalara benzer sekilde daha cok 6grencilerin
algilari g6z onine alinarak yiritildi. Ek olarak,
SH oturumunun kendine ait bazi zorluklar
bulunmaktadir. Bunlar, maddi problemler, zaman
ve oOgretim elemani kisithhgidir. Bu nedenle
yararlarinin bilinmesi, arastiriimasi ve buna bagl
olarak ders mifredatlarina gerekirse eklenmesi
o6nem tasimaktadir (2).

Sonug olarak, FTR lisans egitiminde SH kullaniminin
etkisini degerlendiren calismamizda 6grenciler, SH
oturumundan bir hafta sonrasinda motivasyonlarini
yiksek oldugunu belirtilmis. TU ile SH uygulamasinin
birlikteligine uygunluk, dikkat ve gelecek faydasi
yoninden daha olumlu sonuglar vermislerdir.
Servikal bolge degerlendirmesi 6grenim sirecinde;
TU dersi ile SH etkilesiminin beraber verilmesinin
bu egitimlerin ayr ayri verilmesinden daha etkili
olacagini ve SH etkilesiminin FTR lisans egitiminde
kullanilmasinin yarar getirecegini éngérmekteyiz.

Destekleyen Kurulus: Yok.
Cikar Catismasi: Yok.

Etik Onay: Bu calismanin etik onayr Acibadem
Universitesi Tibbi Arastirma Etik Kurulu'ndan
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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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