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0z

Bu c¢alismada hemodiyalize giren kronik bobrek hastalarinda yasam kalitelerini degerlendirmeyi
amacladik. Arastirma tanimlayici tipte 2020-2021 yillar1 arasinda yapildi.  Arastirmanin
orneklemini, hemodiyalize giren 125 hasta birey olusturdu. Arastirmada sosyo-demografik
ozellikler anket formu ve Yasam Kalitesi (SF-36) dlgegi kullanildi. Tim veriler sayi, yiizde,
ortalama ve regresyon analizi ile sunuldu ve istatistiksel anlamlilik diizeyi p<0,05 olarak kabul
edildi. Arastirmaya katilan ¢ogu hasta alt1 yildan daha kisa siiredir hemodiyaliz tedavisi almakta ve
cogunlugu haftada {i¢ glin dort saat hemodiyalize girmekteydi. Hastalarin yasam kalitesi fiziksel
komponent 6zeti toplam puan ortalamalar1 43,38+19,54 ve mental komponent 6zeti toplam puan
ortalamalar1 ise 45,30+16,47 olarak belirlendi. Yapilan regresyon analizleri hastalarin yasam
kalitesi fiziksel komponent ve mental komponentleri lizerinde cinsiyet, yas, hastaneye yatis durumu,
calisma durumu ve anemi tedavisi gbrmenin istatistiksel agidan onemli etkisi oldugunu ortaya
koymaktadir (p<0,01). Hastalarin, yasam kalitesi alt bilesenleri olan fiziksel ve mental
komponentleri genel olarak diisiik bulundu. Hemodiyaliz hastalarinin yagam kaliteleri genel olarak
fiziksel ve mental alanda diisiiktiir. Bu sonuglar dogrultusunda, saglik profesyonellerine hastalarin
yasam kalitelerini artirmak i¢in psiko-sosyal ve manevi destek saglamalari 6nerilebilir.

Anahtar Kelimeler: Kronik bobrek hastaligi, hemodiyaliz, saglik profesyonelleri, yasam kalitesi.
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OKUYAN et al.

Hemodiyalize Giren Kronik Bobrek Hastalarinin Yasam Kalitelerinin Degerlendirilmesi

Evaluation of Quality of Life of Chronic Kidney Disease
Patients Undergoing Hemodialysis

ABSTRACT

In this study, we aimed to evaluate the quality of life of patients with chronic kidney disease
receiving hemodialysis. We performed this descriptive study between 2020 and 2021. We enrolled
125 patients receiving hemodialysis in the current study. A socio-demographic characteristics
questionnaire and Quality of Life (SF-36) scale were used in the study. All data were presented as
a number, percentage, mean and regression analysis and the statistical significance level was
accepted as p<0.05. Most of the patients participating in the study have been receiving hemodialysis
treatment for less than six years and were on hemodialysis for four hours, three days a week. The
mean total score of the physical component summary of the quality of life of the patients was
43.38+£19.54, and the mean total score of the mental component summary was determined as
45.30+£16.47. The regression analyses revealed that gender, age, hospitalization status, employment
status and anemia treatment had statistically significant effects on the physical and mental
components of the patients' quality of life (p<0.01). Physical and mental health, which are
subcomponents of quality of life, were frequently found to be low among the patients. In line with
these results, health professionals can be recommended to provide psychosocial and spiritual
support to patients to improve their quality of life.

Keywords: Chronic kidney disease, hemodialysis, health professionals, quality of life.

1 Giris

Bobrekte meydana gelen ii¢ aydan uzun siiren yapisal ve fonksiyonel anormallik kronik bobrek hastaligi
(KBH) olarak tanimlanmaktadir [1]. KBH, prevalansi diinya ¢apinda her gecen giin artmaktadir [2].
KBH, diyabet ve hipertansiyon gibi yaygin risk faktorlerinin hizla artmasi nedeniyle kiiresel bir halk
saglig1 sorunu haline gelmektedir [3]. Artan prevalans ve yiiksek maliyetler ile KBH’nin saglik sistemi
tizerindeki yiikii her gegen giin arttirmaktadir [3]. KBH nin yasam kalitesi iizerinde de ciddi etkisi vardir

[1].

Yasam kalitesi, bireyin yasadig1 toplumsal kiiltilir icinde yasamin amaci, degerleri, beklenti ve kaygilari
ile iligkili olup, ayn1 zamanda bireyin yasamdaki konumunu algilamasidir [4]. KBH'si olan hastalarda
yasam kalitesi belirgin sekilde diismektedir. KBH'ye uyum saglama siireci, fiziksel, duygusal, ruhsal ve
psiko-sosyal yonleri igerir. Ayrica bu siire¢ hastanin subjektif refahini etkileyen islevsel etkisini de
yansitir [5,6]. Yapilan ¢aligmalarda, yasam kalitesinin KBH hastalarinda mortalite i¢in bagimsiz bir risk
faktorii oldugu gosterilmigtir [3,7]. Diisiikk yasam kalitesi hastaligin seyrini olumsuz etkileyebilir,
semptomlarin ve psikolojik sorunlarin siddetini arttirabilir [8]. Yasam kalitesinin yiikseltilmesi
onlenebilir faktorlerle (kan sekeri kontrolii, hipertansiyon, obezite, sigara icme vb.) iliskili oldugundan
KBH hastalarinin yonetiminde en iyi yasam kalitesine sahip olmasini saglamak i¢in psikososyal ve tibbi
miidahalelere dikkat etmek bir zorunluluktur [9].

Hemgireler hastalarin tedaviye katilmalarinin gerekliligi ve degistirilebilir faktorler hakkinda egitim ve
danismanlik saglayarak yasam kalitelerini yiikseltebilirler [10]. Bu nedenle yasam kalitelerini
ylkseltmeye yonelik bu alanda calisan donanimli hemsirelere ihtiyag vardir. KBH risk faktorlerinin
onlenmesi de daha uzun yasam ve yiiksek yasam kalitesi elde etmek i¢cin 6nemlidir. Bu nedenle bu
calisma KBH olan hastalarin yagam kalitesinin belirlenmesi amaciyla yapilmistir.
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Hipotez

H1: KBH olan hastalarin sosyodemografik ozellikleri ve hastaliga ait 6zelliklerinin yasam kalitesi
(fiziksel - mental bilesen) {izerine etkisi vardir.

HO: KBH olan hastalarin sosyodemografik 6zellikleri ve hastaliga ait 6zelliklerinin yasam kalitesi
(fiziksel - mental bilesen) iizerine etkisi yoktur.

2 Metodoloji
2.1. Arastirmanin Evreni ve Orneklemi

Tanimlayici tipte yapilan arastirmanin evrenini gliineydogu bdlgesinde hizmet veren iki diyaliz merkezi
olusturdu. Calismaya 200 hemodiyaliz hastasinin dahil edilmesi planlanmistir. Ancak, ankete katilmak
istememe ve anketi yarim birakma nedeniyle analizler 125 hasta ile tamamlanmugtir.

2.2 Arastirmanin Yeri ve Zamani

Arastirma, 2020-2021 yillar1 arasinda, iki diyaliz merkezinde hemodiyalize giren hastalar ile yapilmustir.
Dahil edilme olgiitleri: (i) Arastirmaya katilmaya goniillii olan, (ii) 18 yas ve iistii bireyler. Dahil
edilmeme olgiitleri: (i) Aktif enfeksiyonlar olan (ates veya herhangi bir enfeksiyon kanit1), (ii) bilinen
aktif malignitesi, bag dokusu bozukluklar1 veya inflamatuar hastaliklar1 olan bireyler, (iii) 18 yas alt1
hastalar, hamileler, emziren kadinlar, (iv) arastirmaya katilmaya goniillii olmayan hastalar ¢aligsma dist
birakildi.

2.3 Arastirma Verilerinin Toplanmasi

Arastirma verileri, hastalara ait sosyo-demografik 6zellikler anket formu ve Yasam Kalitesi (SF-36) ile
toplandi.

Yasam Kalitesi (SF-36): Saglikli ve hasta popiilasyonda yasam kalitesini degerlendirmede
kullanilabilen 6l¢egin Tiirk¢e gecerlilik ve giivenirligi, Kogyigit ve ark. tarafindan yapilan 6lgek 36
madde 8 alt boyuttan olugmaktadir [11]. SF-36, 0-100 arasinda puanlanmakta olup alinan puan arttik¢a
yasam kalitesi artmaktadir. Calismamizda 6lgegin Cronbach alfa degeri 0,73'dir.

2.4 Etik Konular

Aragtirmanin yapilabilmesi i¢in Hatay Mustafa Kemal Universitesi Etik Kurulundan (Etik Onay No:
2019/24) ve arastirmanin yapildigi kurumlardan izin alinmigtir. Arastirma siiresince Helsinki
Bildirgesinde belirtilen kurallara uyulmus olup ¢aligmaya katilan hastalarin yazili ve s6zlii onamlari
alinmustir.

2.5 Verilerin Analizi

Arastirma verileri SPSS 22.0 paket programi kullanilarak incelendi. Verilerin degerlendirilmesinde
istatistiksel yontemler olarak; yiizde, frekans, ortalama, standart sapma, pearson korelasyon analizi ve

regresyon analizi kullanild. Istatistiksel anlamlilik diizeyi p<0,05 kabul edildi.

3 Bulgular ve Tartisma

3.1 Bulgular
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Bu boliimde ¢alismaya katilan 125 hemodiyaliz hastasinin sosyo-demografik 6zellikleri ve yasam
kalitesi 0lcegi degiskenlerine yer verilmistir. Tablo 1’de ¢aligmaya katilan tiim hastalarin
sosyodemografik ozellikleri verilmistir.

Tablo 1: Hastalarin sosyodemografik ozellikleri

SAYI |  YUZDE
Yas 62+ 12
Cinsiyet
Kadin 55 44,0
Erkek 70 56,0
Medeni durum
Evli 108 86,4
Bekar 17 13,6
Gelir durumu
Gelir giderden az 46 36,8
Gelir giderden ¢ok 1 0,8
Gelir gidere denk 78 62,4
KBH altta yatan nedeni
Hipertansiyon 55 44,0
Diyabetes mellitus 40 32,0
Hipertansiyon / Diyabetes mellitus / Kalp yetmezligi 16 12,8
Bobrekle iligkili hastaliklar ( Glomerulonefrit, bobrek tasi, bobrek kisti) 11 8,8
Diger nedenler 3 24
Calisma durumu
Ev kadini 42 33,6
Issiz 11 8,8
Tam zamanli ¢aligma 1 0,8
Yari zamanli ¢aligma 13 10,4
Yas sebebiyle/tercihen emekli 47 37,6
Yetersizlik nedeniyle emekli 11 8,8
Hastaneye yatis
Evet 57 45,6
Hayr 68 54,4
Daha once bagka bir RRT gérme durumu
Evet 10 8,0
Hayir 115 92,0
Anemi tedavisi alma durumu
Evet 48 38,4
Hayir 77 61,6
Diyalize devam etme siiresi
1-3 y1l 52 41,6
4-6 y1l 32 25,6
7-10 y1l 26 20,8
11 y1l ve lizeri 15 12,0
Hemodiyaliz seansi
3 Seans 4 Saat 120 96,0
4 Seans 4 Saat 2 1,6
2 Seans 4 Saat 3 2.4
TOPLAM 125 100,0

Aragtirmaya katilan hastalarin ¢ogunlugu erkek ve medeni durumlar evli idi. Cogu hastada
hipertansiyon ve diyabet gibi ek hastaliklar mevcuttu. Hastalarin cogunlugu emekli veya ev hanimindan
olugmaktaydi. Cogu hasta alt1 yildan daha kisa siiredir hemodiyaliz tedavisi almakta idi. Hastalarin
cogunlugu haftada 3 giin dort saat hemodiyalize girmekteydi.
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Tablo 2: Hastalarin Yasam Kalitesi (SF-36) dl¢ek puanlari ve korelasyon Iliskisi

Mean=+ SD 1 2 3 4 5 6 7 8 9 10
1| Fiziksel 442423363 | |
fonksiyon
2 Flflk's.ﬁl"Rol 42,02426.80 0,477 1
Giicliigii
3 EI'I.IOS"}ZO‘.IIGIROI 44.52430,66 0,434" | 0,840 1
Giicliigii
Enerji/Canlilik | 46,00+13,99 | 0,379" | 0,305™ | 0,352 1
5 | Mental Saghk | 52,76+10,76 | 0,313" | 0,284" | 0,411" | 0,679 1
6 Sosyal. 54,30£20,76 0,493 | 0,315" | 0,358" | 0,479 | 0,413 1
Fonksiyon
Agr1 57,06+22,22 | 0,463% | 0,427 | 0,440™ | 0,575™ | 0,423 | .656° 1
8 | Genel Saghk 42,80+17,30 | 0,378" | 0,476™ | 0,512 | 0,563"" | 0,546™" | 0,466" | 0,575" 1
9 | SF fiziksel 0,761" | 0,819™ | 0,751™ | 0,601*" | 0,520 | 0,605 | 0,755 | 0,723" 1
komponent 43,38+19,54
ozeti
10 | SF mental 0,526" | 0,722" | 0,852" | 0,688 | 0,687" | 0,679 | 0,677° | 0,771" | 0,881" | 1
komponent 45,30+£16,47
ozeti
*<0,01

Tablo 2 incelendiginde hastalarin toplam Ol¢ek puan ortalarina ve Olgek alt gruplar arasindaki
korelasyon iliskisine yer verilmistir. Hastalarin SF-36 6lgek alt gruplarindan aldiklari puan ortalamalari
sirasiyla; fiziksel fonksiyon 44,24433,63; fiziksel rol giicligii 42,02+26,80; emosyonel rol giicliigii
44,52430,66; enerji/canlilik 46,00+13,99; mental saglik 52,76+10,76; sosyal fonksiyon 54,30420,76;
agr1 57,06+£22,22; genel saglik 42,80+17,30'dur (Tablo 2). Hastalarin SF fiziksel komponent 6zeti
toplam puan ortalamalar 43,38+19,54, SF mental komponent 6zeti toplam puan ortalamalar1 ise
45,30+£16,47'dir (Tablo2). Hastalarin SF-36 6l¢ek alt gruplarindan SF fiziksel komponent ve mental
komponent arasinda pozitif yonde istatistiksel olarak ¢ok giiclii bir iliski saptandi (r=0,881; p<0,01).
Ayrica hastalarin SF-36 6l¢egi tiim alt boyutlar arasindaki iliskilerin istatistiksel agidan 6nemli oldugu

goriildii (p<0,01) (Tablo 2).

Tablo 3: Hastalarin sosyodemografik ozelliklerinin SF-36 Fiziksel komponenti tizerine etkisi

Standartlasmamis
Katsayilar Standart Katsayilar

B Standart hata Beta t p
(Constant) 63,914 20,416 3,131 0,002
Yas -0,462 0,139 -0,293 -3,330 0,001
Cinsiyet -19,611 5,524 -0,500 -3,550 0,001
Medeni durum 0,049 4,963 0,001 0,010 0,992
Gelir durumu 1,310 1,770 0,065 0,740 0,461
KBH altta yatan sebebi -1,295 1,533 -0,071 -0,845 0,400
Cahsma durumu -2,707 1,427 -0,268 -1,896 0,060
Hastaneye yatis -9,244 3,579 -0,237 -2,583 0,011
Daha 6nce RRT durumu -7,800 6,293 -0,109 -1,239 0,218
Anemi tedavisi alma -6,696 3,603 -0,167 -1,859 0,066
Diyalize baslama zamam -1,155 1,525 -0,062 -0,757 0,450

R=0,522* R?=0,273 Adj.R?>=0,209 F=4,279 p<0,01

RRT: Renal replasman tedavisi

Tablo 3'te Hastalarm SF-36 Fiziksel komponentini etkileyen faktorlere bakilmustir. Inceledigimiz
degiskenlerin SF-36 Fiziksel komponente olan etkisi p<0,01 diizeyinde énemli oldugu saptanmigtir. SF-
36 Fiziksel komponent lizerinde niteliksel verilere bagl 6zelliklerin etkisi belirlenmis ve R=0,522,
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Adj.R*=0,209 olarak bulunmus, SF-36 Fiziksel komponente bagiml1 degiskenindeki toplam varyansin
%20,9'unun bu degiskenlerce agiklandig istatistiksel olarak da sonucun 6nemli (p<0,01) oldugu
saptanmugtir. Cinsiyet, hastaneye yatis durumu ve yasin SF-36 Fiziksel komponent iizerine negatif
yonde (-19,611, -9,244, -0,462) etkisi oldugu saptanmistir (Tablo 3).

Tablo 4: Hastalarin sosyodemografik ozelliklerinin SF-36 Mental komponenti iizerine etkisi

Standart
Standartlasmamis Katsayilar Katsayilar
B Standart hata Beta t p

(Constant) 40,175 16,763 2,397 0,018
Yas -0,281 0,114 -0,212 -2,469 0,015
Cinsiyet -19,323 4,536 -0,585 -4,260 0,000
Medeni durum 1,621 4,075 0,034 0,398 0,692
Gelir durumu 1,004 1,453 0,059 0,691 0,491
KBH altta yatan sebebi -1,161 1,259 -0,075 -0,922 0,358
Cahisma durumu -2,415 1,172 -0,283 -2,060 0,042
Hastaneye yatis -11,536 2,939 -0,350 -3,926 0,000
Daha 6nce RRT durumu -3,381 5,167 -0,056 -0,654 0,514
Anemi tedavisi alma -6,465 2,958 -0,192 -2,186 0,031
Diyalize baslama zamani -1,070 1.252 -0,068 -0,854 0,395

R=0,557* R?=0,310 Adj.R*>=0,250 F=5,124 p<0,001

RRT: Renal replasman tedavisi

Tablo 4'te hastalarin SF-36 Mental komponentini etkileyen faktorlere bakilmistir. Inceledigimiz
degiskenlerin SF-36 Mental komponente olan etkisi p<0,001 diizeyinde 6nemli oldugu saptanmis olup
SF-36 Mental komponent iizerinde niteliksel verilere bagli 6zelliklerin etkisi belirlenmistir ve R=0,557,
Adj.R?=0,250 olarak bulunmustur. SF-36 Mental komponente bagimli degiskenindeki toplam varyansin
%25.0'mm bu degiskenlerce acgiklandig: istatistiksel olarak da sonucun 6nemli (p<0,01) oldugu
saptanmistir. Cinsiyet, hastaneye yatis durumu, yas, ¢calisma durumu ve anemi tedavisi gérmenin SF-36
Mental komponent iizerine negatif yonde (-19,323, -11,536, -0,281, -2,415, -6,465) etkisi oldugu
saptanmistir (Tablo 4).

3.2 Tartisma

Kronik bobrek hastaligi, sosyal, cevresel, fiziksel ve psikolojik alanlarda gdzlenen olumsuz etkilerle
hastalarin yasam kalitesini ciddi sekilde etkileyebilmektedir. Hastaligin ciddiyeti ve kronik dogasi, bu
tiir bireylerin yasam kalitesine gereken 6zenin gosterilmesini onemli kilmaktadir. Yagsam kalitesi,
hemodiyalize giren hastalar1 degerlendirmek ve hastalik yonetiminin etkinligini izlemek i¢in 6nemli bir
sonug parametresi olarak ortaya ¢ikmaktadir.

Mevcut calismada, KBH hastalarinda yasin yagam kalitesi {izerinde hem fiziksel hem de mental
komponentlerin de dnemli bir etken oldugu belirlendi. Benzer sekilde iki merkezde hemodiyalize giren
hastalarda yasam kalitesinin degerlendirildigi kesitsel bir calismada (n=150), yas ile yasam kalitesi
fiziksel alan arasinda pozitif bir iliski oldugu ve geng hastalarin yasam kalitesinin daha yiiksek oldugunu
belirtilmistir [4]. Filistinli hemodiyaliz hastalariyla yapilan baska bir ¢alismada da (n=139) yash
hastalarin yasam kalitesinin daha diigiik oldugu gozlemlenmistir [12]. Diger taraftan hemodiyaliz
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tedavisi goren 124 hasta ile yapilan kesitsel bir calismada ise yas ile yasam kalitesi arasinda 6nemli bir
iligki olmadigin1 vurgulanmistir [13]. Bu sonuglar, yasla birlikte calisma kapasitesinde, sosyal yasamda
ve hareketlilikte bir azalma ile fiziksel ve ruhsal sagligi olumsuz etkileyen fiziksel agr1 ve rahatsizlikta
bir artig olmasi ile iligkili olabilir. Bununla birlikte c¢aligmalardaki farkliliklar yapilan bdolgelerin
sosyodemografik ozelliklerinden ve hasta popiilasyonunun dogasindaki farkliliklardan kaynaklaniyor
olabilir.

Hemodiyaliz hastalarinin yasam kalitesi (tedavi siklig1 ve etkinligi, beslenme aligkanliklari, fiziksel
aktivite diizeyi, tedaviye uyum, yas, cinsiyet, ekonomik durum gibi) birden ¢ok faktérden etkilenebilir
[14,15]. Nitekim ¢aligmada cinsiyet, yasam kalitesinin 6nemli bir yordayicisiydi. Yapilan ¢aligmalar
incelendiginde cinsiyetin hemodiyaliz hastalarinin yasam kalitesinde énemli bir etken oldugu, ayrica
kadinlarin tedavi siireglerinde erkeklere gore daha endiseli veya daha fazla depresif oOzellikler
gosterdikleri belirtilmistir [12,14,15]. Bu sonuglar kiiltiirel farkliliklarda g6z Oniine alindiginda
kadinlarin erkeklere gére daha az sosyal yasamda olmasi ve fiziksel hareketsizlik agisindan daha fazla
risk altinda olmasyla iliskili olabilir.

Calismada diger bir bulgu ise hastaneye yatigin yasam kalitesi tizerindeki 6nemli etkisiydi. Literatiirde,
hastanede yatan 180 KBH hastasinin yagam kalitesini degerlendiren bir ¢aligmada, uzun siireli yatiglarin
yasam kalitesini diisiirdiigli vurgulanmistir [16]. Benzer sekilde, son donem bobrek yetmezligi olan 502
hastada yasam kalitesinin degerlendirildigi calismada, hastaneye yatisin yasam kalitesinin fiziksel
komponentinde 6nemli bir yordayict oldugu belirlenmistir [17]. Bu sonuglar, hastaneye yatigin yasam
kalitesini nasil etkiledigine dair daha fazla anlayis saglar. Hastaneye yatisin yasam kalitesi iizerindeki
olumsuz etkisi, hastalarin hastaneye yatis donemlerinde fiziksel ve zihinsel olarak gii¢siiz hissetmeleri,
tedavi silirecine uyum saglama giligliigli ¢ekmeleri ve daha diisiikk beklentilere sahip olmalariyla
iligkilendirilebilir. Hastanin tan1 ve tedavi siireci boyunca deneyimledigi sikintilar ve kisitlamalar,
yasam kalitesini etkileyen faktorler olarak one cikabilir.

Hemodiyaliz hastalari, tedavi siireclerinin gereklilikleri ve yan etkileri nedeniyle zaman zaman zorluklar
yasayabilirler. Bu durum, psikolojik olarak da olumsuz etkilere yol agabilir. Olumlu bir zihinsel durum,
hastalarin tedaviye uyum saglamalarini, olumsuz semptomlarla basa ¢ikmalarmi ve yasamin
zorluklarina karsi daha direngli olmalarini destekleyebilir [18]. Bu baglamda calismada, c¢alisma
durumunun hastalarin mental yagam kalitesinin énemli bir yordayicisi oldugu goriilmiistiir. Calisma
durumu, hastalarin giinliik rutinlerini korumalarma yardimci olabilir ve yasam amaglarina sahip
olmalarini destekleyebilir. Ayrica ¢alisma durumu, hastalarin kendilerini toplumsal agidan entegre
hissetmeleri ve ekonomik bagimsizliklarini siirdiirebilmeleri i¢in 6nemlidir [19]. Hastalarin islerine
devam etmesi sosyal etkilesimlerini artirabilir ve 6zsaygilarini etkileyebilir [4]. Literatiirde ¢alisma
durumu ile yasam kalitesi arasindaki sonuclar net degildir [4, 20, 21]. Ornegin; yasam kalitesinin iliskili
olabilecegi sosyoekonomik faktorlerin incelendigi bir ¢alismada (n=120), ¢alisma durumu ile mental
komponent arasinda bir iligski olmadigi belirtilmigtir [22]. Diger taraftan yapilan iki ¢aligmada ise
hemodiyaliz hastalarinda aktif bir calisma siiresinin yasam kalitesi iizerine pozitif etkisi oldugu
vurgulanmistir [4, 23]. Bu bulgunun sonuglart literatiire benzerdir. Mevcut ¢aligmada, hastalarin calisma
durumu ile sosyal yasamda kendilerini daha iyi hissetmeleri veya toplum tarafindan hastalikli bireyler
olarak gdriilmediklerini diistinmeleri iliskili olabilir. Bunun yaninda calismalardaki farkliliklar
muhtemelen farkli ilkelerdeki sosyal destek sistemlerinden ve farkli sosyal baglamlardan
kaynaklanabilir.

Son olarak ¢alismada anemi tedavisinin mental yagam kalitesi iizerinde negatif bir yordayici oldugu
belirlenmistir. Yapilan calismalarda hemodiyaliz hastalarinin yasam kalitesinin anemi gibi tibbi
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faktorlerden etkilendigi belirtilmistir [12,13]. Bu sonuglar 06zellikle aneminin etkileri altinda
gorebilecegimiz (halsizlik, yorgunluk vb.) durumlarla iliskili olabilir.

4 Sonug¢

Yapilan ¢alismada, hemodiyaliz hastalarinin yasam kalitesi mental ve fiziksel iki alanda da genel olarak
diisiik saptanmistir. Yas, cinsiyet, hastanede yatis durumu ve ¢alisma durumu bu hastalarda yagsam
kalitesinin bir veya daha fazla alanini etkilemistir. Bu sonuc¢lar dogrultusunda hastalarin yagam
kalitelerinin yiikseltilmesi ve gelecekte diyaliz hastalarinin bakiminin daha iyi saglanmasi i¢in saglik
hizmeti saglayicilarina hastalarina fiziksel, psikolojik ve sosyal destek saglamalar1 onemlidir.

5 Beyanname
5.1 Cahsmanin Simirhhiklar

Arastirmanin bazi kisithiliklar1 vardir. Arastirma, ayni ilde iki hastanede kayitli olan hastalarla
yapildigindan sadece aragtirmanin yapildigi bdlgeye genellenebilir. Diger yandan arastirma sorulari
anketler ile sunuldugundan verilen cevaplar subjektiftir ve bu da sonuglarin objektifligini sinirlayabilir.
Ayrica arastirma belli bir zaman diliminde gerceklestirildiginden sonuglar zaman i¢inde degisebilecek
kosullar1 yansitmayabilir.

5.2 Tesekkiir

Caligmaya katilan hastalara tesekkiir ederiz.

5.3 Finansman Kaynag

Bu arastirma i¢in herhangi bir finansal destek alinmamustir.
54 Cikar Catismasi

Bu ¢alismada herhangi bir ¢ikar ¢atismasi yoktur.

5.5 Yazarlarin Katkilar1

Sorumlu Yazar Miijde KERKEZ: Arastirma icin hipotez olusturulmasi, gere¢ ve yoOntemin
planlanmasi, verilerin diizenlenmesi, bulgularin analizi ve yorumlanmasi, literatiir taramasi, makalenin
yazimi ve kontrollerini sagladi.

1. Yazar Canan BIRIMOGLU OKUYAN: Arastirma igin hipotez olusturulmasi, gere¢ ve yontemin
planlanmasi, verilerin diizenlenmesi, bulgularin yorumlanmasi, literatiir taramasi, makalenin yazimi ve
kontrollerini sagladi.

3. Yazar Tiirkan PARLAR: Arastirma i¢in hipotez olusturulmasi, gere¢ ve yontemin planlanmasi,
verilerin diizenlenmesi, hastalardan veri toplanmasi, literatiir taramasi, makalenin yazimi ve
kontrollerini sagladi.

4. Yazar Faruk Hilmi TURGUT: Arastirma i¢in hipotez olusturulmasi, gere¢ ve ydntemin
planlanmasi, verilerin diizenlenmesi, hastalardan veri toplanmasi, literatiir taramasi, makalenin yazimi
ve kontrollerini sagladi.
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6 Insan ve Hayvanlarla Ilgili Calisma

6.1 Etik Onay

Arastirmanin yapilabilmesi i¢in Etik Kurul izni (2019/24), arastirmanin yapildigi kurumdan izin
alinmistir. Arastirma siiresince Helsinki Bildirgesinde belirtilen kurallara uyulmus olup ¢alismaya

katilan hastalarin yazili ve s6z1i onamlar1 alinmistir.

6.2  Bilgilendirilmis Onam

Calisma i¢in tiim katilimcilardan galigmaya katilmayi kabul ettiklerine dair bilgilendirilmis onam formu

alindi.
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ABSTRACT

This study aimed to assess the short-term effects of inhibitory kinesiologic tape (KT) and sham tape
on neck pain and muscle tone in individuals with smartphone addiction. Forty-two healthy
participants were randomized to receive either KT or sham tape application to their upper trapezius
muscle (UTM). Smartphone addiction was assessed using the Smartphone Addiction Scale (SAS),
and pain severity was measured using the Visual Analogue Scale (VAS). Muscle tone and stiffness
were evaluated using a myotonometer. No significant differences were found in pain or muscle
mechanical properties between the groups after treatment. However, KT recipients had significantly
higher tone and stiffness in their left trapezius muscle compared to their right trapezius muscle (p <
0.05). Additionally, right trapezius stiffness was significantly higher in participants with SAS scores
of 100 points or more compared to those with SAS scores below 100 points (p < 0.05). Finally, left
trapezius elasticity increased significantly in participants with SAS scores of 100 points or more (p
< 0.05). Overall, the study findings suggest that short-term application of KT to the UTM may
reduce neck pain in individuals with smartphone addiction.

Keywords: Kinesiotherapy, mobile phone, neck pain

"*corresponding author’s mail: emimert@gmail.com

Publisher: Sakarya University of Applied Sciences https://www.subu.edu.tr/tr

Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/


mailto:emimert@gmail.com
https://orcid.org/0000-0002-6547-4798
https://orcid.org/0000-0002-8084-6203

Emine ATICI, Mustafa Savas TORLAK

Acute Effect of Kinesiological Tape on Pain and Mechanical Properties of the Trapezius Muscle in Neck Pain Due to Smart Phone Addic...

Akilli Telefon Bagimlihigina Bagh Boyun Agrisinda
Kinesyolojik Bandin Agr1 ve Trapez Kasinin Mekanik
Ozellikleri Uzerine Akut Etkisi

0z

Akilli telefon bagimlilig1 olan bireylerde iist trapezius kasina inhibisyonlu kinezyoloji bandi (KT)
ve sahte bant uygulamasmin boyun agrist1 ve kas tonusu iizerindeki kisa siireli etkilerini
degerlendirmeyi amaclayan bir ¢alisma yapildi. Calismaya 42 saglikli katilime1 katildi ve rastgele
olarak KT veya sahte bant uygulamasina alindi. Akilli telefon bagimliligi, Akilli Telefon Bagimlilik
Olgegi (ATBO) ile degerlendirildi ve agr siddeti Gorsel Analog Skalasi(GAS) ile dlgiildii. Kas
tonusu ve sertligi, bir miyotonometre ile degerlendirildi. Tedavi sonrasi gruplar arasinda agr1 veya
kas mekanik 6zelliklerinde anlamli bir fark bulunmadi. Ancak, KT uygulamas: alan katilimcilarin
sol trapezius kasinda tonu ve sertligi, sag trapezius kasina gore istatistiksel olarak anlamli derecede
yiiksek bulundu (p < 0,05). Ek olarak, sag trapezius sertligi, ATBO puani 100 veya daha fazla olan
katilimcilarda, puan1 100%n altinda olan katilimcilara gore istatistiksel olarak anlamli derecede
yiiksek bulundu (p < 0,05). Son olarak, ATBO puan1 100 veya daha fazla olan katilimcilarda sol
trapezius elastikiyeti istatistiksel olarak anlamli derecede artt1 (p < 0.05). Calisma bulgular1 genel
olarak, iist trapezius kasina kisa siireli KT uygulamasmin akilli telefon bagimlilig1 olan bireylerde
boyun agrisini azaltabilecegini diisiindiirmektedir.

Anahtar Kelimeler: Kinezyotape, Cep telefonu, Boyun agrisi
1 Introduction

Smartphones have become increasingly popular due to their touchscreen interface, Internet access,
social networking, and gaming applications, as well as their ability to handle various tasks. They have
even replaced other devices like cameras and laptops [1,2]. However, excessive smartphone use can
lead to addiction and cause physical, psychological, and social harm [3,4]. Neck pain is a common
musculoskeletal complaint among smartphone users, with prevalence rates ranging from 17.3% to
67.8% [5]. This is because smartphone use often leads to head and neck flexion, altering muscle activity
and increasing stress on the cervical spine. The upper trapezius and neck extensor muscles become more
active, while the thoracic extensors and lower trapezius muscles are less active [6,7]. A flexes posture
leads to alteration in muscle activity and increased stress on the cervical spine. There is increased activity
of the neck extensor muscles and upper trapezius [8].

Kinesio Taping (KT) is a method used in prevention and rehabilitation. It is an elastic-cotton adhesive
tape that can be stretched by 130-140% of its original length, mimicking the skin's properties. The exact
mechanism of how KT works is not fully understood, but it is believed to involve cutaneous
mechanoreceptors providing feedback and mechanical restraint, as well as inhibitory and excitatory
nociceptive stimuli. Studies have shown that KT can decrease pain, muscular spasms, and increase range
of motion (ROM) [9-13].

Studies have shown that kinesio tape can be effective in reducing pain, muscular spasms, and increasing
range of motion in a variety of conditions, including neck pain. For example, a study Lee et al. (2017)
found that kinesio tape was significantly more effective than sham tape in reducing neck pain and
improving range of motion in patients with chronic neck pain [14].

This study aims to investigate the acute effects of applying kinesiology inhibitor tape to the UTM,
compared to a sham tape, on neck pain and muscle mechanical properties in individuals with smartphone
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addiction. The researchers recognize the need to explore treatment methods for the problems caused by
smartphone addiction, as there is a lack of official diagnostic criteria for this condition.

2  Methodology
2.1 Study design

This study included sedentary, healthy participants aged 18-30 years. Individuals with a BMI over 30
kg/m2 and a history of neck and upper extremity injuries or limited range of motion in the past six
months were excluded. Participants were instructed not to consume alcohol, caffeine, cigarettes, or
medications 24 hours before the study. All participants were informed about the study and provided
consent. Ethical approval was obtained from the Ethics Committee for Science, Social and Non-Invasive
Health Sciences of Istanbul Okan University (23.02.2022/150).

A sample size calculation was performed using the G*Power version 3.1 software. In a previous study,
the effects of kinesiology tapes on pain were evaluated and it was found that for an effect size of 0.469,
there should be 20 observations in each group with a statistical power level of 80.6% and a significance
level of 5%. Consistent with these results, this study aimed to recruit at least 40 participants in two
groups. To account for potential data loss, an additional 10% of the calculated sample was added, for a
total of 42 participants [15].

An online randomization tool called “GraphPad” was used to assign participants to groups.

2.2 Outcome measures

Demographic data, smartphone addiction levels, pain severity, and muscle mechanical properties of the
participants were assessed using the following instruments:

Demographics: Age, gender, weight, height, BMI, daily smartphone usage time, and duration of owning
a smartphone were recorded.

Smartphone Addiction Scale (SAS): This 33-item scale measures smartphone addiction levels.
Participants rated their responses on a six-point Likert scale, with higher scores indicating a greater risk
of smartphone addiction [16]. The Turkish version of the SAS has good reliability (Cronbach's alpha =
0.94) [17].

Assessment of Pain Severity: Participants' neck pain was evaluated using the Visual Analog Scale
(VAS), which is a 10-cm horizontal line ranging from "no pain" to "severe pain." Participants indicated
their pain level on the scale, with scores ranging from 0 to 10 [18].

Assessment of Mechanical Properties of UTM: The MyotonPRO device was used to measure the
mechanical properties of the UTM bilaterally at rest [19]. The device applies downward pressure, and
the following parameters were recorded:

Oscillation frequency (muscle tone, Hz): A measure of the muscle's stiffness.

Dynamic stiffness (resistance to external forces, N/m): A measure of the muscle's resistance to
stretching.

Logarithmic decrement (mechanical energy consumption of the tissue in an oscillation cycle): A
measure of the muscle's energy absorption.
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Stress relaxation time (ms): The time it takes for the muscle to relax after a contraction.
Creep (the ratio of deformation and relaxation time): A measure of the muscle's compliance.

These parameters provide insights into the biomechanical and viscoelastic properties of the muscle. The
MyotonPRO device has been shown to be reliable and valid in previous studies. The measurements were
performed by an experienced physical therapist while ensuring the device's stability and proper
positioning [20].

2.3 Treatment

Kinesiology Tape Application

Kinesiology tape was applied to the UTM of the kinesiology tape group (KTG) using the I-strip
inhibition method, which is a muscle technique that aims to inhibit the UTM. The tape was applied in
reverse lateral flexion and ipsilateral rotation of the cervical spine.

The sham group (SG) received an I-strip kinesiology tape application to the UTM without any specific
positioning.

2.4 Statistical Analysis

The statistical software SPSS 25 (IBM Corp., Released 2017. IBM SPSS Statistics for Windows,
Version 25.0. Armonk, NY: IBM Corp.) was used for data analysis.

Descriptive statistics were calculated for both categorical and continuous variables, including mean,
standard deviation, median, minimum, maximum, number, and percentile. Homogeneity of variance
was assessed using the Levene test, and normality was assessed using the Shapiro-Wilk test.

To assess differences between the two groups, an independent-samples t-test was used when the
parametric test requirements were met, and a Mann-Whitney U test was used when they were not met.
Relationships between categorical variables were analyzed using the Fisher's exact and chi-square tests.
A p-value of <0.05 was considered statistically significant.

3 Results and Discussion

Table 1 shows the demographic characteristics of the participants. A homogeneous distribution of the
groups can be seen (p>0.05).
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Table 1: Demographic characteristics of the participants

Group
KTG (n=21) SG (n=21) Test st. P EB

Mean SD Mean SD
Age (years) 21.86 2.89 21.10 2.07 0.983 ¥ 0.332 0.155
Height (cm) 168.05 8.69 168.10 8.17 -0.018 10985 0.003
Weight (kg) 58.71 13.45 60.57 13.26 -0.451 1 0655 0.071
Duration of owning a smartphone 10.00 2.828 9.67 2.763 0.386 i 0.701 0.061
Daily smartphone usage time 4.86 1.652 5.67 2869 | -1.120% | 0269 | 0.177

(hours)

Smartphone Addiction score 104.43 20.71 99.95 17.65 0.754 i 0.455 0.119

N % n %

Female 16 76 17 81 ¥

Gender Male 5 24 2 19 0.141 0.707 0.058

Dominant Right 18 86 19 90
Extremit Left 3 14 0 0 50277 | 0.081 | 0346

Y Right/left 0 0 2 10

*p<0,05; T: Chi-Square Test (¥ :); *: Independent sample t Test (f); Summary statistics were given as mean + standard for numerical data and
as Number (Percentage) for categorical data. KTG: Kinesiology Tape group, SG: Sham Group

Both the KTG group and the SG showed a statistically significant decrease in pain severity after
treatment compared to before treatment (p<0.05). However, there was no significant difference between
the two groups (p>0.05). There were also no statistically significant differences in the mechanical
properties of the UTM after treatment (p>0.05, Table 2).
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Table 2: Participants’ Pre- and Post-Treatment Pain and Mechanical Properties of UTM

Group TI" (Group) TI* (Group x Time)
KTG (n=21) SG (n=21)
Test sta. p EB | Test Sta. p EB
Mean SD Mean SD
Pretest 4.86 2.632 3.38 2.439 1.885 0.067 | 0.298
VAS -0.244 | 0.808 | 0.039
Posttest 3.86 2.575 2.48 1.537 2.111 0.041 | 0.334
Test sta. 3.416 3.516
TF (Time) P 0.003 0.002
EB 0.540 0.556
Muscle Tone / Oscillation Pretest 16.77 1.427 16.86 2.379 -0.142 0.888 | 0.022
. -0.953 | 0.346 | 0.151
Frequency Hz(right) Posttest 16.88 1.022 2391 33.041 0.022 | 0.982 | 0.003
Test sta. -0.404 -0.969
T (Time) P 0.690 0.344
EB 0.064 0.153
illati Pretest 17.06 1.560 17.05 1.867 -0.103 | 0918 | 0.016
Muscle Tone / Oscillation retes 0411 0683 | 0.065
Frequency Hz(left) Posttest 17.64 1.918 17.44 1.703 0.226 | 0.823 | 0.036
Test sta. -1.632 -1.272
T (Time) P 0.118 0218
EB 0.258 0.201
. . Pretest 285.52 | 36.751 287.48 | 78.501 0.550 | 0.585 | 0.087
Stiffness N/m (right) 0.619 0.539 | 0.098
Posttest | 289.90 | 25.219 | 284.05 | 43.345 0.048 | 0.962 | 0.008
Test sta. -0.659 0.320
TF (Time) P 0.517 0.752
EB 0.104 0.051
. Pretest 302.90 | 51.319 | 298.86 | 64.167 0.712 | 0.481 | 0.113
Stiffness N/m(left) 0.073 0.942 | 0.012
Posttest 315.33 | 56.796 | 310.19 | 50.009 | -0.097 | 0.923 | 0.015
Test sta. -1.269 -0.999
TF (Time) P 0.219 0.330
EB 0.201 0.158
ici ithmi Pretest 0.95 0.149 0.93 0.099 0.874 | 0.387 | 0.138
Elastlclty/Lo‘garlthmlc retes 1.000 0323 | 0.158
Decrement (right) Posttest 5.63 21.395 0.94 0.136 0.117 | 0.907 | 0.018
Test sta. -1.003 -0.392
T (Time) P 0.328 0.699
EB 0.159 0.062
ici ithmi Pretest 0.95 0.107 0.95 0.145 -0.974 | 0.336 | 0.154
Elasticity / Logarithmic retes 0958 | 0344 | 0.151
Decrement (left) Posttest 0.94 0.103 0.96 0.129 0366 | 0.716 | 0.058
Test sta. 0.425 -0.882
TF (Time) P 0.675 0.388
EB 0.067 0.140
. i . Pretest 17.41 2.008 16.85 2.992 0.535 0.595 | 0.085
Relaxation Time (ms) (right) -0.93 0.358 | 0.147
Posttest 17.07 1.362 17.05 2.027 0.311 0.757 | 0.049
Test sta. 0.971 -0.428
TF (Time) P 0.343 0.673
EB 0.154 0.068
X . Pretest 16.64 2.367 16.71 2.694 1.005 0.321 | 0.159
Relaxation Time (ms) (left) 0.12 0.905 | 0.019
Posttest 16.12 2.890 16.10 2.173 -0.582 | 0.564 | 0.092
Test sta. 0.844 1.384
TF (Time) p 0.409 0.182
EB 0.133 0.219
Ratio of relaxation time over | Pretest 1.05 0.122 1.01 0.161 0.036 | 0.972 | 0.006
deformation time / Creep -0.642 | 0.525 | 0.102
(right) Posttest 1.03 0.081 1.01 0.110 0.018 | 0.986 | 0.003
Test sta. 1.051 0.058
TF (Time) p 0.306 0.955
EB 0.166 0.009
Ratio of relaxation time over Pretest 1.01 0.135 1.00 0.155 0.591 0.558 | 0.093
I -0.011 | 0.991 | 0.002
deformation time / Creep (left) | Posttest 0.98 0.160 0.97 0.115 0.110 | 0.913 | 0.017
Test sta. 0.829 1.154
T (Time) p 0.417 0.262
EB 0.131 0.182

TI: Test statistics, #: Independent Sample t-Test, 7*: Dependent Sample t Test, B, ¥Between-groups comparison, & Comparison of the first and
last score differences between groups, summary statistics were given as mean + standard deviation. KTG: Kinesiology Tape group, SG: Sham
Group
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Since the Smartphone Addiction Scale (SAS) has no cut-off value, participants in this study were divided
into two groups: those with an SAS score below 100 and those with an SAS score of 100 or more.

Assessment of muscle mechanical properties before treatment revealed that participants with an SAS
score of 100 or more had significantly higher stiffness in the right trapezius muscle and significantly
increased elasticity in the left trapezius muscle than those with an SAS score below 100 (p<0.05 for
both comparisons). Additionally, participants with an SAS score of 100 or more had significantly
decreased deformation in the right trapezius muscle and significantly decreased relaxation time in both
trapezius muscles (p<0.05 for all comparisons, Table 3).

Table 3: Groups’ Pre-Treatment Pain and Mechanical Properties of UTM by Smartphone Addiction Levels

(SAS>100) (n=19) (SAS<100) (n=23)
Test sta. p EB

Mean SD Mean SD
VAS 3.47 2.14 4.65 2.89 -1.474 0.148 0.233
Muscle Tone/ Oscillation

17.29 2.31 16.42 1.50 1.464 0.151 0.232
Frequency (Hz) (right)
Muscle Tone / Oscillation

17.36 2.01 16.80 1.39 1.067 0.293 0.169
Frequency (Hz) (left)
Stiffness (N/m) (right) 303.00 79.04 272.87 35.93 2.938 0.009 0.465
Stiffness (N/m) (left) 310.42 72.74 293.00 40.90 0.978 0.334 0.155
Elasticity / Logarithmic

0.94 0.09 0.93 0.15 0.409 0.684 0.065
Decrement (right)
Elasticity / Logarithmic

0.98 0.13 0.92 0.12 3.610 0.015 0.571
Decrement (left)
Relaxation Time (ms) (right) 16.46 2.88 17.69 2.11 -1.598 0.118 0.253
Relaxation Time (ms) (left) 16.49 3.04 16.83 2.02 -0.435 0.666 0.069
Ratio of relaxation time over

) 0.98 0.16 1.07 0.12 -2.067 0.045 0.327

deformation time / Creep (right)
Ratio of relaxation time over

0.99 0.17 1.01 0.11 -0.447 0.657 0.071
deformation time / Creep (Left)

t: Independent Sample t-Test, Summary statistics were given as mean + standard value for numerical data.

This study found that pain was significantly reduced in both the kinesiology tape group (KTG) and the
sham group, suggesting that the short-term use of kinesiology tape does not have an effect on muscle
mechanical properties.

People who use smartphones often keep their heads in a flexed position for long periods of time. One
study found that keeping the neck in 60° flexion is equivalent to carrying a 60-pound weight on the neck
[21]. In addition, studies have shown that prolonged smartphone use can lead to decreased neck range
of motion, pain, sensitivity, increased muscle activation, and proprioceptive impairment [22-24].

Similar to these findings, this study found that muscle stiffness, deformation, elasticity, and relaxation
time were increased in individuals with a Smartphone Addiction Scale (SAS) score of 100 or more.
Additionally, all participants experienced neck pain. This result suggests that smartphone addiction
reduces muscle elasticity.
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The study also found that acute kinesiology tape application reduced neck pain in both the KTG and
sham group. This could be due to the placebo effect of kinesiology tape application.

While some studies on neck pain have found that kinesiology tape application has positive effects
[11,25], other studies have found that it has no effect [26]. These conflicting results have raised questions
about the true effectiveness of kinesiology tape.

To test the actual effects of kinesiology tape, researchers have conducted studies in which participants
are blindfolded and not informed of the main purpose of the experiment, negating the possible placebo
effects of kinesiology tape. For example, Cai et al. (2016) successfully deceived a group of participants
who were unaware of the possible effects of kinesiology tape. At the end of the study, they reported that
the use of kinesiology tape did not increase muscle activity or strength [27]. Two other studies [28,29]
with a similar study design showed that kinesiology tape did not improve muscle strength or functional
performance in either sedentary adults or sub-elite athletes.

Placebo theorists have attempted to explain the placebo effect of kinesiology tape using the positive
expectancy theory, which states that a placebo-prone person is more likely to experience a placebo effect
if they have positive beliefs about the treatment.

There are few studies investigating the effect of kinesiology tape on muscle tone. One such study by
Ptaszkowski et al. (2015) found that the application of kinesiology tape to the UTM and post-isometric
muscle relaxation had no effect on the resting bioelectrical activity of the muscle [13]. However, the
application of kinesiology tape was found to be more effective in relieving pain than the other
applications.

While previous studies have assessed muscle activity with superficial electromyography (EMG), this
study assessed muscle mechanical properties with the Myoton Pro device. As a result of this study, no
significant changes were observed in muscle mechanical properties.

At the end of the study, no difference was found in the muscle mechanical properties of the trapezius
muscle in either group. This could be due to the short-term application of kinesiology tape. One study
found that 24-hour application of kinesiology tape to the neck had a positive effect on pain and range of
motion, but this effect was not related to the trapezius muscle. It is important to note that the application
of kinesiology tape can cause different responses in different muscles.

Additionally, the results of this study cannot be generalized to individuals outside of the 18-30 year old
age range. Another limitation of the study was the short duration of treatment and the lack of long-term
follow-up of participants.

4 Conclusion

As a result of the study, it was found that short-term application of KT to the UTM in the smartphone
addiction reduced pain, but this effect was also observed in the sham group. Future studies may examine
the effects of using KT on different muscle groups and at different times in the neck.

5 Declarations
5.1 Study Limitations

Short duration of treatment and the lack of long-term follow-up of participants.
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ABSTRACT

Cerebral palsy (CP) is a developmental disorder characterized by a group of movement and posture
problems that occur as a result of a lesion in the immature brain and affect the development of the
brain. Our study aimed to examine and compare the functional level, trunk control, and respiratory
functions in children with cerebral palsy (CP). There were a total of 61 children with CP, 51%
female, and 49% male, with a mean age of 11.21£3.02 years. Demographic and disease-related
information were evaluated with ‘sociodemographic data form,” functional levels with the ‘Gross
Motor Function Classification System, trunk control with the ‘“Trunk Control Measurement Scale’
(TCMS), and respiratory functions with ‘the respiratory function test’ using a spirometer. The
functional levels of children with CP, 54% were Level 1, 26% were Level 2 and 20% were Level 3.
In intergroup analysis, the mean trunk control of the children with Level 1 and 2 were statistically
significantly higher than the children in Level 3 (p<0.05). Despite this, the children's FVC, FEV|,
PEF, FEF,s, FEF7s, FEF2s5.75, and FEV|/FVC parameters did not show significant statistical
differences at functional levels (p>0.05). There was a positive low-level statistically significant
correlation between the mean FEV, value and the scores of TCMS (r=0.01, p<0.05). On the other
hand, no statistically significant correlation was found between trunk control and other respiratory
function parameters (p>0.05). In children with CP, while trunk control increased as the functional
level rose, there was no change in their respiratory functions.
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Serebral Palsili Cocuklarda Fonksiyonel Seviye, Govde
Kontrolii ve Solunum Fonksiyonlar1 Arasindaki Iliski

0z

Serebral Palsi (SP), immatiir beyinde bir lezyon sonucu ortaya ¢ikan ve beynin gelisimini etkileyen,
bir grup hareket ve postiir problemleri ile karakterize gelisimsel bir bozukluktur. Calismamizin
amaci, SP’li ¢ocuklarda, fonksiyonel seviye, govde kontrolii ve solunum fonksiyonlarinin
incelenmesi ve karsilastirilmasiydi. Calismamiza, ortalama yaslar1 11,2143,02 y1l olan, %.51’1 kiz,
%.49’u erkek, toplam 61 SP’li cocuk dahil edildi. Katilimcilarin demografik ve hastalikla ilgili
bilgileri ‘sosyodemografik veri formu’ ile; fonksiyonel seviyeleri, “Kaba Motor Fonksiyon
Smiflandirma Sistemi” (KMFSS) ile; gdvde kontrolii, “Gdvde Kontrol Olgiim Skalas1” (GKOS) ile;
solunum fonksiyonlari spirometre kullanilarak yapilan ‘solunum fonksiyon testi’ ile degerlendirildi.
SP’1i ¢ocuklarin, %54°1, Seviye 1; %26’s1, Seviye 2; %20’si, Seviye 3 i¢inde yer almaktaydi.
Gruplar arast degerlendirmelerde, Seviye 1 ve 2°de yer alan ¢ocuklarin gévde kontrolii, Seviye 3°te
yer alan ¢ocuklardan daha iyi diizeydeydi (p<0,05). Bununla birlikte, ¢ocuklarin fonksiyonel
seviyesine gore FVC, FEV, PEF, FEF»s, FEF7s, FEF2s.75, ve FEV1/FVC parametreleri istatistiksel
olarak anlamli farklilik gostermedi (p>0,05). Govde kontrolii ile birinci saniyede g¢ikarilan
ekspirasyon hacmi (FEV1) arasinda pozitif yonlii diisiik diizey istatistiksel olarak anlamli iligki
saptandi (r=0,01, p=0,05). Ote yandan, govde kontrolii ile dier solunum fonksiyonlari
parametreleri arasinda istatistiksel olarak anlamli diizeyde iliski yoktu (p>0,05). SP’li ¢ocuklarda,
fonksiyonel seviye arttikga gdvde kontrolii artarken solunum fonksiyonlarinda degisiklik
goriilmedi.

Anahtar Sozciikler: Gévde kontrolii, serebral palsi, solunum fonksiyon testi

1 Introduction

Cerebral Palsy (CP) is a developmental disorder characterized by movement and posture problems,
which occurs because of damage to the immature brain and negatively affects its development (1). While
10-20% natal and 70-80% prenatal risk factors play a role in its etiology, there may be no risk factor in
patients with 25% [1]. Children with CP may encounter issues such as muscle tone abnormalities,
difficulty in activities that require coordination, neuromuscular deficits, lack of motor control, and other
balance problems [1,2]. In addition to motor function problems such as abnormal muscle tone, gait,
movement, and posture disorders, cognitive disorders, sensory disorders, and gastrointestinal and
respiratory problems can also be seen in children with CP [2]. Depending on the severity of involvement,
the muscle group on the affected side may be shorter and atrophic compared to the unaffected side in
children with hemiparetic CP [3]. Such a difference in both halves of the body causes asymmetrical
posture and difficulty in resisting gravity. As a result, trunk control may be affect worsen and balance
problems arise [3]. The Gross Motor Function Classification System (GMFCS), which defines both
disease severity and disease course, is used to classify motor impairment in children with CP. A high
level of GMFCS indicates that the impairment in motor functions is severe [2]. A child at GMFCS III
needs more support in ambulation than children at GMFCS I and II as he/she spends most of the day
sitting. The trunk and antigravity muscles are weaker [2,3].

The trunk control provided by postural stability is the ability to keep the center of gravity within the
support surface without any deterioration in balance [4]. The complex process that develops here varies
depending on the commands and neuromuscular responses from the central nervous system, with the
vestibular and visual systems also interacting [4]. Deficits in trunk control due to motor disability have
been defined as one of the main problems seen in children's developmental stages [3,4]. The trunk
control ability in children with CP is known to vary depending on the severity of the effect on the body.
According to GMFCS, children with CP at levels 1 and 2 have less effective trunk involvement, while
children with CP at levels 3, 4, and 5 have more effective trunk involvement [5]. Trunk control has been
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reported to have a more adverse effect on quadriparetic children, and less so on diparetic and hemiparetic
children [6]. Therefore, it should be kept in mind that weakened trunk control in CP may have an adverse
effect on daily activities and motor functions [6,7].

Respiratory problems are substantial causes of morbidity and mortality and there are studies in the
literature to evaluate respiratory functions in this population. These several studies have been performed
including 6 studies by Kwon et al. who published 3 studies on the assessment of respiratory function
according to GMFCS levels in different groups of children with CP [5, 8-10]. The abnormal respiratory
pattern prompted by CP causes deterioration in motor developmental steps and inhibition of activities
performed by children in daily life [8]. Therefore, it is a priority to include respiratory functions in
routine clinical evaluations and to identify problems and take precautions with early therapeutic
interventions [8, 11]. The poor coordination pattern that accompanies the respiratory muscles causes
decreases in cardiopulmonary capacity and respiratory volume in children with CP who have respiratory
problems [11]. In the study in which the respiratory function of children with diparetic and spastic
hemiparetic CP was compared with healthy children, it was shown that there was a decrease in the
respiratory capacity of children with CP and a statistical significance in FEV1, FVC, PEF values
between the groups [12].

In the present study, we investigated and compare trunk control and respiratory functions of children
with CP who we classified according to their functional levels. In addition, the study was to investigate
the relationship between trunk control and respiratory functions in children.

2 Methodology
2.1 Participants and Study Design

To conduct the study, an application was submitted to the Health Sciences Research Ethics Committee
of Istanbul Okan University, and upon obtaining its approval [29.12.2021-147], the study was conducted
in accordance with the Helsinki declaration. 61 children who applied to the rehabilitation center, were
diagnosed with CP, and met the inclusion criteria, participated in our study. All children included in the
study and their families were given detailed information about the evaluations to be made in the study,
and informed consent forms were obtained from them. All assessments were done face-to-face by
physiotherapists. Children with CP included in our study were divided into three groups Level 1, Level
2, and Level 3 according to GMFCS.

While the inclusion criteria in our study were to be between the ages of 4 and 12, to be cooperative
enough to understand the test directions, and to be at levels I, II, and III according to GMFCS, the
exclusion criteria were the application of orthopedic surgery and/or botulinum toxin-A applied to the
lower and/or upper extremities in the last 6 months, visual and hearing impairments that would prevent
evaluations, congenital malformations accompanying CP, severe convulsions that cannot be controlled
with drugs, to be at level IV, V according to GMFCS and to be in class III-IV (Classification of New
York Heart Association).

2.2 Power analysis and sample size

In the study, a power analysis was applied with the help of a pilot study. Statistical power values were
obtained with the help of the G¥POWER software program during the application of pilot study power
analysis. In a previous study, examined forced vital capacity (FVC) values by GMFCS [10]. Based on
this, the effect size was calculated as 0.456 in the evaluation (n*>=0,456). Thus, a statistical power level
of 81.4% was obtained for 51 people at the 5% significance level. Then, it was aimed to reach a
minimum of 51 people in the study.
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2.3 Assessments

The information related to the age, gender, demographic, and illnesses of the children was recorded
with the ‘participant evaluation form.” The functional motor levels of children with CP were
determined according to the GMFCS, which consisted of 5 levels [13]. The levels can be summarized
as follows: walk independently without restrictions at Level I, are accompanied by restrictions in the
community at Level 11, walk with support from their hands and with assistive devices at Level 111, solo
movement is limited and use assistive devices due to limitation at Level IV, and their head control is
insufficient and is transported in a hand-push wheelchair at Level V [13].

The trunk control abilities of the children were evaluated using the Trunk Control Measurement Scale
(TCMS) [14]. TCMS is a scale that scores the static and dynamic sitting balance responses of trunk
control under 3 subtitles over 15 items. During the evaluation, the items were shown to the patient by
hand following the explanation and clarification of each item verbally. Subsequently, the patient
administered these substances on his/her own in three trials. In the evaluation of static sitting balance,
the patient’s realization of the movements of the upper and lower extremities was examined by paying
attention to him/her standing upright without taking support from a place and the body’s state of
maintaining its static position was scored by items 1-5. The items 6-5 were scored and evaluated within
the scope of dynamic sitting balance, selective motion control subscale and dynamic reaching subscale
[14].

Pulmonary functions were evaluated by performing a pulmonary function test (PFT) with a spirometer
device (PLUSMED PM-10) [15]. Dynamic lung volumes were measured with this test. During the
spirometry test, nasal breathing was prevented by tightening the nose cartilage tightly while the child
was sitting in an upright position. The test began with the child breathing into the spirometer mouthpiece
at a normal tidal volume. Afterward, a continuous maximum expiration was requested for 3-6 seconds
immediately following maximum inspiration. The children rested for 10 minutes before starting the test
and the best measurement of the child was recorded as a result of the three measurements applied. Forced
expiratory volume (FEV1), forced vital capacity (FVC), FEV1/FVC ratio, peak expiratory flow (PEF)
per second, and 25% flow of forced vital capacity (FEF25), the flow of 75% forced vital capacity
(FEF75), forced 25% and 75% mean flow of vital capacity (FEF2575) values were measured [15].

2.4 Statistical analysis

SPPS 25 (IBM Corp. Released 2017. IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY:
IBM Corp.) statistical software was used to analyze the data. In the study, descriptive statistics were
given for categorical and continuous variables. In addition, the homogeneity of the variances, one of
the prerequisites of the parametric tests, was checked with the Levene test. The normality assumption
was checked with the "Shapiro-Wilk" test. “Student’s t-Test” was used in case the parametric test
prerequisites were met and if not, the “Mann Whitney—U test” when intending to evaluate the
differences between the two groups. The relationship between two continuous variables was evaluated
with the Pearson Correlation Coefficient and, with the Spearman Correlation Coefficient if the
parametric test prerequisites were not. p<0.05 level was considered statistically significant.

3 Results and Discussion

There were 71 children with CP who agreed to participate in the study, 6 of children were not suitable
for the age range of 4-12 years and 4 of children who used botulinum toxin-A in the last 6 months were
excluded from the study. The mean age, height, body weight and body mass index (BMI) values of
sixty-one children with CP who participated in our study were 11.214+3.02 years, 147.66£15.80 cm,
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44.32+14.92 kg, 29.35+7.80 kg/m?, respectively. The mean age, height, body weight and body mass
index (BMI) values of children according to functional level were shown in Table 1. According to the
involvement state of the children, 8% of them were found to be ataxic CP, 30% to be diparetic CP, 3%
to be dyskinetic CP, 12% to be quadriparetic CP, 26% to be right hemiparetic CP, and 21% to be left
hemiparetic SP. The mean TCMS score of the participants was 49.03+9.60 points. 54% of children
were in Level 1, 26% were in Level 2 and 20% were in Level 3 (Table 1).

Table 1: Examination of the demographic and clinical characteristics of the participants (n=61)

GMFCS
Level 1 (n=33) I(J::il; 1(‘5;’:12;’ Stat. P
Mean+SD Mean+SD Mean+SD

Age (years) 10.554+3.24 11.56+£2.61 12.58+2.54 3.8851! 0.143
Height (cm) 146.45+17.47 148.25+14.2 150.17£13.72 0.304! 0.859
Weight (kg) 42.2+15.66 47.06+15.54 46.5£11.92 1.797 ! 0.407
BMI 28.04+8.02 31.11+8.07 30.61+6.65 1.6411! 0.440

N %

Level 1 33 54

GMFCS Level 2 16 26

Level 3 12 20

Summary statistics were given as mean =+ standard, minimum and maximum for continuous data and
Number (Percentage) values for categorical data. BMI: Body Mass Index; CP: Cerebral Palsy

When trunk control and respiratory functions were compared according to the functional level of the
participants, the mean trunk control of the children with Level 1 and 2 were statistically significantly
higher than the children in Level 3 (p<0.05). Despite this, the children's FVC, FEV, PEF, FEF,s, FEF7s,
FEF»s5.75, and FEV/FVC parameters did not show significant statistical differences at functional levels
(p>0.05) (Table 2).

Table 2: Comparison of trunk control and respiratory functions according to the functional level

GMFCS
Level 1 Level 2 Level 3 Test Stat. b
(n=33) (n=16) (n=12)
Mean=SD Mean=SD Mean=SD

FvC 1.32+1.02 0.82+0.57 0.71+£0.33 3.623! 0.163
FEV, 1.12+0.90 0.76+0.58 0.65+0.33 3.220! 0.200
FEV/FVC 0.89+0.19 0.91+0.18 0.91+0.13 0.670! 0.715
PEF 2.21+£1.19 1.78+0.84 1.92+1.30 1.307! 0.520
FEV, (%) 89.33+19.11 90.44+18.12 91.67+12.90 0.190 ! 0.910
FEF»s 1.81+1.17 1.54+0.91 1.56£1.11 0.404 ! 0.817
FEF7s 1.59+0.85 1.19+0.67 1.04+0.97 53211 0.070
FEF»5.75 1.68+1.08 1.37+0.79 1.38+1.18 1.1921 0.551
TCMS 53.79+4.68 47.56+10.26 37.92+9.49 21.381! 0.001 **

*p<0,05; **p<0,01; !: Kruskal Wallis Test (H); Summary statistics were given as mean + standard value for continuous data.
a<b: Refers to a statistically significant difference of the distinct letter or letter combinations on the same line (p<0.05). FVC:
Forced Vital Capacity, FEVi: Forced Expiratory Volume, PEF: Peak Expiratory Flow, FEV2s: 25% Flow of Forced Vital
Capacity, FEF7s: 75% Flow of Forced Vital Capacity, FEF2s.75: 25% and 75% Flow of Forced Vital Capacity
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There was a positive low-level statistically significant correlation between the mean FEV, value and the
scores of TCMS (r=0.01, p<0.05). On the other hand, no statistically significant correlation was found
between trunk control and other respiratory function parameters (p>0.05) (Table 3). In addition, children
with quadriparetic type CP had lower mean trunk control than other children with different
involvements. The best mean TCMS was with right hemiparetic type SP and diparetic, and ataxic type
CP followed it (53.1945.42 points, 51.56+7.68 points, 51.40+4.10 points respectively) (p <0.05).

Table 3: Correlation between the trunk control and the respiratory functions (n=61)

Respiratory Functions TCMS
r(p)
FVC 0.229 (0.076)
FEV;, 0.274 (0.032) *
PEF 0.161 (0.219)
FEV1 (%) -0.077 (0.558)
FEF2s 0.209 (0.105)
FEF75 0.193 (0.137)
FEF»s.75 0.226 (0.080)

*p<0,05; Pearson Correlation Coefficient. FVC: Forced Vital Capacity, FEV1: Forced Expiratory Volume, PEF: Peak
Expiratory Flow, FEV2s: 25% Flow of Forced Vital Capacity, FEF7s: 75% Flow of Forced Vital Capacity, FEF2s.75: 25% and
75% Flow of Forced Vital Capacity

In our study, while trunk control increased in children with CP as the functional level rose, no change
was observed in their respiratory functions. Children with CP encountered issues in selective motor
control deficiency, abnormal muscle tone, neuromuscular deficits, impaired coordination, and trunk
control. These issues can cause limitations in the movements of children and balance disorders [16].
Heyrman et al., in a study in which they evaluated trunk control in children with CP with the TCMS
scale, found that the children with CP had lower scores on all TCMS parameters compared to children
of similar age with typical development [14]. In addition, they stated that the TCMS total score and the
scores of all subscales differed according to the GMFCS levels, and there was a significant negative
correlation between them [14]. In our study, too, children with quadriparetic CP, who was at Level 3
under GMFCS, had lower trunk control mean than other children with different involvements. Postural
control is very important in sitting, walking, and balance activities to ensure proper trunk control in
children with CP. Therefore, we think that children with quadriparetic CP with whole-body involvement
have lower trunk control than children with Level 1 and Level 2 due to rigidity in their joints, collective
movement of the body due to spasticity, and lack of postural and motor control. The results of our study
supported the study of Heyrman et al.

In another study, Heyrman et al. evaluated the trunk controls of 100 children with CP whose levels
ranged from 1 to 4 according to GMFCS, and of whom, 16 were quadriparetic CP, 38 were hemiparetic
CP, 46 were diparetic CP, and compared the trunk controls of children with CP who had different
involvements with each other [17]. As a result of this study, while the mean GMFCS score was 38.5 in
CP types with different involvements, it was found to be 40 in diparetic CP, 44.5 in hemiparetic CP, and
13.5 in quadriparetic CP [18]. In all parameters, it was stated that the trunk controls of children with
hemiparetic CP were better than children with diparetic and quadriparetic CP, and there was a negative
correlation between the TCMS score and GMFCS [8, 9]. A high level of GMFCS indicates deterioration
in motor function [14]. Therefore, an increase in the GMFCS level causes poor trunk control and
inadequate balance reactions in children with CP. Although children at GMFCS Level 3 have the ability
to control their trunks, they have weaker trunk control than children at GMFCS Levels 1 and 2 [17].
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This result of our study was in line with those found in the literature. According to the GMFCS, children
with Levels 1 and 2 have a higher trunk control mean than children with Level 3. Considering this
situation, the mean trunk control of the children showed a statistically significant difference in functional
levels. Trunk control is one of the basic components of postural control. Various problems accompany
the movement and posture development of children with CP, and they experience difficulties while
trying to maintain trunk control [18]. It has been pointed out in the studies included in the literature that
there is a great difference between children with CP and regular individuals when evaluated in terms of
trunk control, and trunk involvement of children with CP posed a serious problem [17]. It was seen
when examining the TCMS results of the study that these children have trunk effects and that children
with spastic hemiparetic type CP have better scores between static sitting, dynamic sitting, and selective
motor control total scores compared to children with CP with diparetic involvement [4,19]. These studies
have shown that lack of trunk control causes a significant motor impairment in CP and negatively affects
children's activities of daily everyday life [18, 20]. Although respiratory problems were a vital cause of
morbidity and mortality in children with CP, few studies have been conducted on the reference value of
respiratory functions in the literature [20]. Therefore, a prompt diagnosis of respiratory function issues
is quite crucial for clinical evaluation and early remedial intervention [20]. In respiratory evaluations
performed in children with CP, FEV1 and FVC capacities were low as restrictive patterns developed. In
these children, respiratory functions were adversely affected by the weakening of muscles that help
stabilize trunk control such as rectus abdominis, internal and external abdominal muscles, and
transversus abdominis which were especially effective in forced expiratory capacity. Therefore, there
was a significant correlation between the FEV1 value of these children and their trunk controls. While
the expiratory muscles that help breathing increased the mechanical advantage of the diaphragm, which
forms the roof of the core region, and helped the trunk control, their strain during forced expiration while
coughing indicated that these muscles were weak.

Studies conducted with children with CP in the literature showed that respiratory problems could be
observed at different rates depending on the severity of involvement in children with CP [19]. In a study
comparing the respiratory functions of children with diparetic type CP and children with spastic
hemiparetic CP with healthy children, Kwon et al. observed a decrease in respiratory functions of
children in general, and showed a statistically significant difference between diparetic and spastic
hemiparetic CP children in terms of FEV1, FVC and PEF values in favor of children with spastic
hemiparetic CP [8]. Kwon et al., in their study in 2013, compared children with spastic hemiparetic and
diparetic type CP in terms of respiratory functions and chest circumference measurement. 19 diparetic
and 10 hemiparetic children were included in the study [8]. It was stated as a result of the study that the
children with spastic hemiparetic CP performed better than diparetic children in terms of respiratory
muscle strength, FEV1, and FVC [20]. While evaluating respiratory functions in the literature, we
discovered that most studies examined spastic hemiparetic and diparetic type CP to improve the child's
both oral motor and cognitive aspects. Therefore, we think that the respiratory functions of children with
CP who have different types of involvement should be examined in detail in future studies. Children
with CP have poor muscle strength throughout the body, including respiratory muscles, their airway
secretions are not properly removed due to spasms, and therefore, abnormal respiratory functions can
be seen in them [20].

4 Conclusions

In conclusion, in our study, in which we examined the relationship between trunk control and respiratory
functions in accordance with the functional level in children with CP, it was concluded that TCMS and
spirometry measurements could be added to the outcome measures used in clinical practice and that
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evaluations for respiratory parameters should not be ignored. The results of comprehensive evaluation
criteria for physiotherapists provide valuable data in determining the accurate treatment goals, creating
individual treatment programs for the needs of the children, and demonstrating the effectiveness of the
treatments.

5 Declarations
5.1 Study Limitations

The limitations of our study include the inability to use devices that objectively evaluate muscle tone,
3-dimensional gait analysis, or electromyographic systems in the evaluation of trunk control as current
clinical conditions are not suitable, and the inability to evaluate respiratory muscle strength in addition
to the evaluation of respiratory functions.
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0z

Saglik calisanlarinin kimyasal maruziyeti birgok saglik sorununa ve isgiicii kaybma neden olmasi
bakimindan bu tiir riskleri tespit etmek 6nemlidir. Bu arastirmanin amaci saglik calisanlarinin kimyasal
maddeler hakkindaki bilgi diizeylerini, maruz kaldiklar1 kimyasal maddelerini, kimyasallarin neden oldugu
saglik sorunlarini belirlemek ve “Hata Tiirleri ve Etkileri Analizi (HTEA)” ile risk degerlendirme
yapmaktir. Bu arastirmaya Istanbul’da 6zel bir hastanenin 263 saglik ¢alisam (hemsire, saghk teknisyeni
ve laboratuvar ¢alisanlart) katilmistir. Katilimeilara 17 maddelik demografik soru ve kimyasal maruziyeti
konusundaki bilgi ve farkindaliklarini 6lgmek amaciyla anket ve 46 maddelik 6lgek uygulanmistir. Elde
edilen veriler incelendiginde erkeklerin kimyasallardan korunma yollar1 puani, kadinlara kiyasla daha
yiiksektir. Sigara kullanma durumunun Kimyasal Maruziyet Farkindahk Olgegi alt boyutlar1 olan
kimyasallardan korunma yollar1 puanlari ve toplam puanlari iizerinde etkisi incelendiginde, istatistiksel
olarak anlaml fark bulunmamistir. Arastirmada hata tiirleri ve risk 6ncelik puanlari belirlenmistir. Tespit
edilen riskler i¢in gergeklestirilen diizeltici uygulamalardan sonra yiiksek riskli olan hatalarin Risk Oncelik
katsayis1 1140 puandan 234 puana diismiistiir. Bu sonuca gore iyilestirici faaliyetler ile potansiyel riskin %
79,48 oraninda azaltildig1 tespit edilmistir. Sonug olarak saglik kurumlarinda saglik ¢alisanlarinin tehlikeli
kimyasallara maruziyetin azaltilmasi; etkili egitim ve diizenli kontrollerle saglanmalidir.

Anahtar Kelimeler: Kimyasal riskler, HTEA, saglik ¢alisanlari
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Knowledge Levels of Healthcare Professionals on the Chemicals
Exposed and Failure Modes and Effect Analysis

ABSTRACT

Healthcare workers cause many health problems and workforce losses because of chemical exposure is
important to detect such risks. This research aims to determine the knowledge level of healthcare
professionals about chemicals, the chemicals they are exposed to, and the health problems caused by
chemicals, and to make a risk assessment with "Failure Modes and Effect Analysis" (FMEA) analysis. 263
healthcare professionals (nurses, healthcare technicians and laboratory workers) of a private hospital in
Istanbul participated in this research. A 17-item demographic question and a 46-item scale were
administered to the participants to measure their knowledge and awareness about chemical exposure. When
the data obtained is examined, men's scores on ways to protect themselves from chemicals are higher than
those of women. When examining the effect of smoking status on the Chemical Exposure Awareness
Scale sub-dimensions, ways to avoid chemicals, and total scores, no statistically significant difference was
found. Failure modes and risk priority scores were determined in the research. After the corrective practices
for the detected risks, the risk priority coefficient of high-risk errors decreased from 1140 points to 234
points. According to this result, it was determined that the potential risk was reduced by 79.48% with
curative activities. As a result of reducing the exposure of healthcare workers to hazardous chemicals in
healthcare institutions, they should be provided with effective training and regular checks.

Keywords: Chemical risks, FMEA, healthcare workers

1 Giris

Saglik sektorii ¢esitli kimyasal maddeleri kullanan en biiyiik alanlardan biridir. Kimyasallarin tiretim
miktarlar1 1930'larda 1 milyon tondan bugiin 500 milyon tonun iizerine ¢ikmistir ve toksisite seviyeleri
artmustir [1]. Saglik sektoriinde ¢alisanlar diger hizmet sektorlerinde ¢alisanlara gore biyolojik, fiziksel,
kimyasal ajanlar, stres ve yaralanma gibi cesitli tehlikelere daha fazla maruz kalmaktadir. Ayrica
hastanelerde kullanilan teknolojinin ve kimyasallarin kullaniminin artmasi, saglik c¢alisanlariin
kimyasallara maruz kalma riskini de arttirmigtir. Kimyasal maddelerin saglik personeli iizerinde akut
veya kronik etkileri vardir. Bu etkiler; temas siiresi, temas sekli, maddenin fiziksel ve kimyasal
Ozelliklerine gore degisebilmektedir. Maddenin etkinligi 6zellikle ¢alisma ortaminda farkli kimyasal
maddelerin bulunmasi, ¢alisanin genetik ve kisisel 6zellikleri, alkol, sigara gibi bagimliliklara gore
degisebilmektedir [2].

NIOSH (National Institute for Occupational Safety and Health) insan veya hayvanlarda karsinojen,
teratojen ve mutajen olan 135 kimyasal tanimlamustir [3]. Hastanelerde yapilan diger bir ¢aligmada cilt
ve gozler i¢in tahris edici olan 179 kimyasal bulunmustur [4]. Bir kimyasalin riski degerlendirildiginde
o kimyasala toplam maruz kalma siiresi ve maruz kalma yolu diisiiniilmelidir. Kimyasallarin akut ve
kronik olmak iizere iki farkli toksisite ¢esidi vardir. Akut toksisiti kimyasal maddenin kazara dokiilmesi
sonucu kisinin aniden maruz kalmasidir ve acil miidahale gerektirir. Kronik toksisite diisiik seviyede,
uzayan siirelerde tekrarlayan maruziyet sonucu kimyasalin hasar yapma yetenegidir. Hastanelerde
giivensiz calisma kosullari; tibbi hatalara, hasta memnuniyetsizligine, mesleki tiikenmislige, stres veya
algilanan giiven eksikligine ve bunlarin sonucu olarak da ise devamsizliklara, isten ayrilmalara ve
kurumun mali kayiplara ugradigi bilinmektedir [5]. Giivenli olmayan ¢alisma kosullari, yaralanma ve
personelin devamsizliklarina neden olmaktadir. Bu durumun, saglik sektoriindeki harcamalarin %2'sini
olusturdugu tahmin edilmektedir [6].

Saglik calisanlarinin ihmal ve dikkatsizligi, yeterli koruyucu ara¢ ve gereg eksikligi, personel sayisinin
yetersiz olmasi, is yiikiiniin fazla olmasi, temel giivenlik ve hijyen kurallarina uyulmamasi ve modern
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saglik ekipmanlar1 hakkinda mesleki bilgilerin yetersiz olmasi mesleki hastalik ve yaralanmalara katkida
bulunan faktorler arasinda yer almaktadir. Meslek hastaliklar1 ve yaralanmalarinin sonuglari, saglik
caliganlar1 ve bakmakla yiikiimlii olduklar1 kisilere yonelik fiziksel, ekonomik ve psikolojik zararlari
icerir [7].

Calisanlarin sagliklarinin korunmasi i¢in, saglikli ve giivenli ¢alisma kosullari olmalidir. 2017'de
Birlesik Krallik'ta saglik ve sosyal hizmetler sektoriindeki mesleki hastalik ve yaralanmalarin yillik
maliyeti, 3,38 milyar ABD Dolar olarak belirlenmis ve tiim sektorler arasinda en yiiksek oldugu tahmin
edilmektedir [8]. Bununla birlikte, su ana kadar DSO'iin 195 Uye Devletinden yalnizca 26's1 saglik
caliganlariin is saghig1 ve giivenligini yonetmek icin politika araclarina ve ulusal programlara sahiptir

[9].

Hastaneler ve saglik calisanlar1 daha Once hastalara maksimum diizeyde kaliteli hizmet sunmaya
odaklanirken, is giivenliklerini biiyiik 6l¢iide ihmal ediyorlardi. Son 50 yil iginde UN, WHO, ILO,
EUOSHA saglikli ve giivenli ¢alisma kosullart ile ilgili 6nerilerde bulunmuslardir. Buna ilaveten, Joint
Commission, hasta ve caliganlarin giivenligi i¢in hastanelerin risk analizi yapmasin1 akreditasyon
kriterleri arasinda yer almaktadir. Giivenli ve saglikli bir calisma ortamimin olusturulmasi
“Siirdiriilebilir Kalkinma Hedefi 8” kapsamindaki kiiresel taahhiitlerinden biridir. Kimyasal tehlikelere
maruziyetin azaltilmasi igin belirlenen standartlar ve egitim yeterince uygulanmamaktadir [9]. Risk
degerlendirmesi konusunda ISO (International Organization for Standardization) tarafindan belirlenmis
TIEC/ISO 31010:2009 Risk Yo6netimi — Risk Degerlendirmesi Yontemleri standardi bulunmaktadir [10].
Ancak saglik calisanlarinin radyasyona, civaya, giiclii ilaclara, diger kimyasallara ve yetersiz
dezenfeksiyona maruziyetlerine iliskin risk analizi ¢aligmalari yeterli degildir.

Saglik calisanlarinin kimyasal maruziyeti bircok saglik sorunu ve iggiicii kaybma neden olacagi
diisiiniildiigiinde bu konuda riskleri tespit etmek dnemlidir. Saglik kurumlarinda riskleri degerlendirmek
icin bir¢ok risk analiz yontemi bulunmaktadir. Proaktif metodlardan biri olan Hata Cesitleri Etki Analizi
(HTEA) hastanelerde potansiyel hatalardaki riskleri analiz etme, degerlendirme ve yonetmek igin
kullanilir. Proaktif bir yaklasim gerektiren bu analiz yontemi, kaza olusmadan gerekli onlemlerin
alinmasi esasina dayandigindan, kuruma risk dnleme konusunda biiylik fayda saglamaktadir. HTEA,
hata tiirii belirleme, siddet katsayisi belirleme, olasilik katsayisi belirleme, tespit katsayisi belirleme,
risk oncelik sayis1 hesaplama ve kontrol olmak iizere 6 asamadan olusmaktadir. Bu analiz yontemi ile
politika ve prosediirler gelistirilerek, risklerin azaltilmasi veya dnlenmesi saglanabilir.

Bu calismanin amaci, saglik calisanlarinin kimyasal maddelerin riskleri hakkindaki bilgi diizeylerini,
maruz kaldiklar1 kimyasal maddeleri, kimyasallarin neden oldugunu saglik sorunlarimi belirleyerek
HTEA yontemi ile risk degerlendirmesi yapmaktir.

2  Metodoloji

Aragtirmanin evrenini Istanbul ilinde 450 yatakl1 6zel bir hastanenin; dahiliye, cerrahi, acil servis, yogun
bakim iinitelerinde, ameliyathanelerinde ve laboratuarlarinda goérev yapmakta olan goéniillii 263 saglik
calisgan1 (hemsire, saglik teknisyeni ve laboratuvar c¢alisanlari) olusturmaktadir. Katilimcilara 17
maddelik demografik soru ve kimyasal maruziyeti konusundaki bilgi ve farkindaliklarini 6l¢mek
amaciyla literatiir taramasi [11-13] sonucunda 46 maddelik Olgek uygulanmistir (16 madde
kimyasallarin viicuda giris yollar1 ve 30 madde kimyasallardan korunma korusundaki farkindaliklart).

Elde edilen veriler, SPSS 25.0 paket programi kullanilarak analiz edilmistir. Kolmogorov Smirnov testi
ile verilerin dagiliminin normal dagilip dagilmadigina bakilmistir. Calisma verileri degerlendirilirken
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tanimlayici istatistiksel metotlar1 (ortalama, standart sapma, frekans, oran) kullanilmigtir. Parametrik
dagilim gosteren iki grup karsilastirmasi i¢in Independent t testi, ikiden fazla grup karsilagtirilmasi i¢in
One Way Anova Testi analiz yontemlerinden yararlanilmistir ve anlamlilik biitiin degerler i¢in; p<0,05
diizeylerinde degerlendirilmistir. Katilimcilarin yanitlar1 dogrultusunda Hata Tiirleri Etkileri Analizi
yapilmustir.

Kimyasal maruziyet konusunda potansiyel hatalar tespit edilerek, potansiyel hatanin etkileri ve
nedenleri belirlenmistir. Her bir olasi hata i¢in Olasilik, Siddet, Tespit katsayilar1 belirlenerek Risk
Oncelik katsayis1 hesaplanmustir [14]. Buna gore alinmasi gereken 6nlemler degerlendirilmistir.

3 Bulgular ve Tartisma

3.1 Bulgular

Calismaya katilanlarin sosyodemografik tanimlayici dzelliklerine ait tanimlayici bulgular Tablo 1°de,
tehlikeli kimyasallarla ilgili sorulara iligkin bulgular Tablo 2’de gosterilmistir. Kimyasal maruziyet
farkindalik 6l¢egi, kimyasallarin viicuda giris yollar1 ve kimyasallardan korunma yollar1 olmak tizere 2
alt gruptan olugmaktadir. Katilimcilarin sorulara verdikleri yanitlarin degerlendirmesi alt gruplara gore
yapilmistir. Katilimcilarin siklikla maruz kaldigi 22 kimyasal igerisinde, sirasiyla %21,6’s1 antibiyotik,
%17,9’u batikon, %15,1’1 latex/pudrali eldiven, %9,8’1 klorheksidin, %8’i antineoplastik ve %5,2’si
polividon iyot olarak belirtmistir. Katilimcilar %41,8’i kimyasallar1 siklikla kullandigin1 ve mesai
stiresince ortalama 15-20 dakika maruz kaldiklarini ifade etmistir.

Tablo 1: Sosyodemografik szelliklere iligkin tanimlayici bulgular

n %
Cinsiyet Kadin 178 67,7
Erkek 85 32,3
25 yas altt 120 45,6
Yas 26-35 yas 105 39,9
36-45 yas 34 12,9
46 yas ve lizeri 4 15
Lise 99 37,6
Egitim Durumu On lisans 97 36,9
Lisans 60 22,8
Yiiksek lisans 7 2,7
Meslek Hemsire 187 71,1
Saglik teknisyen 56 21,3
Laboratuvar ¢alisani 20 7,6
0-5 yil 145 55,1
Meslekte toplam calisma siiresi 6-10 yil 79 30.0
11-15 vl 23 8,7
16 yil iizeri 16 6,1
0-5 yil 194 73,8
Kurumda ¢alisma siiresi 6-10 yil 53 202
11-15y1l 9 3,4
16 yil iizeri 7 2,7
Kronik rahatsizhik Evet 50 19,0
Hayir 213 81,0
Sigara kullanim Evet 153 58,2
Hayir 110 41,8
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Tablo 2: Tehlikeli kimyasallarla ilgili sorulara i/iskin bulgular

n %
Tehlikeli kimyasallarla ilgili egitim alma durumu Evet 190 72,2
Hayir 73 27,8
Tehlikeli kimyasallarla ilgili egitimi degerlendirme  Yeterli 153 80,5
Yetersiz 25 13,2

Kararsizim 12 6,3
Hastanenizde kimyasal maruziyetinin 6nlenmesine Hig diizenlenmedi 27 10,3
yonelik ¢aligan egitimi ne siklikla diizenlenmektedir? 3 ayda bir kez 72 27,4
6 ayda bir kez 52 19,8
Yilda bir kez 112 42,6
Kullandigmiz kimyasallarla ilgili 6nlemlerin alindigi  Evet 164 62,4
konusunda kendinizi giivende hissetme Hayir 55 20,9
Kararsizim 44 16,7
Calisma hayatiniz boyunca kimyasallara maruz kalma Evet 113 43,0
Hayir 97 36,9
Kararsizim 53 20,2

Kimyasal maruziyet farkindalik 6lgeginin alt boyutu olan “kimyasallardan korunma yollar1” puanlari
tizerine cinsiyetin etkisi incelendiginde, puan ortalamalarinda istatistiksel olarak anlamli fark
bulunmustur (p<0,05). Bu sonuca gore erkeklerin kimyasallardan korunma yollar1 puani kadinlara
kiyasla daha yiiksektir. Kimyasal maruziyet farkindalik 6l¢eginin alt boyutlarindan olan “kimyasallarin
viicuda giris yollar1” puanlari tizerinde cinsiyetin etkisi incelendiginde puan ortalamalarinda istatistiksel
olarak anlamli fark bulunmamistir (p>0,05) (Tablo 3).

Tablo 3: Cinsiyete gore kimyasal maruziyet farkidalik élgegi alt boyutu puan ortalamalari fark:

Kimyasal Maruziyet Farkindahk o t P
Olgegi alt Boyutlan Cinsiyet n Ort. Ss.

Kimyasallarin Viicuda Giris Yollar Kadin 178 3,31 0,74 1,297 0,109
Erkek 85 3,48 0,81

Kimyasallardan Korunma Yollar Kadmn 178 3,17 0,47 1,013 0,002
Erkek 85 3,37 0,52

Toplam Kadin 178 3,24 0,51 1,753 0,011
Erkek 85 3,42 0,57

Calismaya katilan bireylerin yaglarinin, egitim durumunun, mesleginin (hemsire, saglik teknisyeni,
laboratuvar ¢aligani), meslekte ¢alisma siiresinin ve kurumda ¢aligma siiresinin kimyasal maruziyet
farkindalik 6l¢egi alt boyutlari olan kimyasallarin viicuda giris yollari, kimyasallardan korunma yollar
puan ortalamalarinda istatistiksel olarak anlamli fark bulunmamustir (p>0,05).

Kronik rahatsizlik durumunun kimyasallardan korunma yollar1 bilgi diizeyi agisindan gruplar arasindaki
puan ortalamalarinda istatistiksel olarak anlamli fark bulunmustur (p<0,05). Bu sonuca gore kronik
rahatsizliklar olanlarin, kimyasallardan korunma yollar1 puani kronik rahatsizlig1 olmayan bireylere
kiyasla daha fazladir. Kimyasallarin viicuda giris yollar1 puan ortalamalarinda istatistiksel olarak
anlamli fark bulunmamustir (p>0,05).

Katilimeilarin sigara kullanma durumu ile kimyasallarin viicuda giris yollar bilgi diizeyi agisindan
gruplar arasindaki puan ortalamalarinda istatistiksel olarak anlamli fark bulunmustur (p<0,05). Bu
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sonuca gore sigara kullananlarin kimyasallarin viicuda giris yollar1 puani sigara kullanmayan bireylere
kiyasla daha fazladir. Sigara kullanma durumunun kimyasal maruziyet farkindalik 6lgegi alt boyutlari
olan kimyasallardan korunma yollar1 puan ortalamalarinda istatistiksel olarak anlamli fark
bulunmamistir (p>0,05).

Calismaya katilan bireylerin tehlikeli kimyasallarla ilgili egitim degerlendirme durumunun kimyasal
maruziyet farkindalik Slgegi alt boyutlar1 olan kimyasallarin viicuda giris yollari, kimyasallardan
korunma yollar1 puan ortalamalarinda istatistiksel olarak anlamli fark bulunmamustir (p>0,05) (Tablo
4).
Tablo 4: Tehlikeli kimyasallarla ilgili egitim degerlendirme durumununa gére kimyasal maruziyet farkindalik
olgegi alt boyutu puan ortalamalar: fark:

Kimyasal Maruziyet Farkindalik Tehlikeli

Olgegi alt Boyutlari Kimyasallarla
Tlgili Egitim F p*
Degerlendirme n Ort.  Ss.
Yeterli 153 339 0,74
Kimyasallarin Viicuda Giris Yetersiz 25 3,53 0,64 1,442 0,239
Yollar Kararsizim 12 3,76 1,50
Yeterli 153 3,25 0,45
Kimyasallardan Korunma Yollar1  Yetersiz 25 323 062 2170 0,117
Kararsizim 12 3,55 0,66
Yeterli 153 3,32 0,51
Toplam Yetersiz 25 3,38 0,50 2,162 0,118
Kararsizim 12 3,66 0,95

* Kolmogorov Smirnov testi

Katilimeilarin ¢alisma hayatlarinda kimyasallara maruz kalma durumunun Kimyasal Maruziyet
Farkindalik Olgegi Alt boyutlar1 olan kimyasallarin viicuda giris yollar1, kimyasallardan korunma yollart
puan ortalamalarinda istatistiksel olarak anlamli fark bulunmustur (p<0,05) (Tablo 5). Anlamh
farkliligin hangi gruptan kaynaklandigini belirlemek amaciyla yapilan Post Hoc testlerinden Tukey testi
sonucunda anlamli evet ile hayir ikilileri arasindadir. Bu sonuca gore calisma hayatlarinda kimyasallara
maruz kalanlarin kimyasallarin viicuda giris ve kimyasallardan korunma yollar1 puan ortalamalari
caligma hayatlarinda kimyasallara maruz kalmayanlara kiyasla daha yiiksektir. Kimyasal riskler ile ilgili
Hata Tirleri Etkileri Analizi Tablo 6’da gosterilmistir.

Tablo 5: Kimyasallara maruz kalma durumuna gore kimyasal maruziyet farkindalik él¢egi alt boyutu
puan ortalamalar: farki

Kimyasal Maruziyet Cahsma Hayatinda F p* | Tukey
Farkindalik Olgegi alt Kimyasallara

Boyutlan Maruz Kalma n Ort. Ss.
Evet (1) 113 3,56 0,75

Kimyasallarin Viicuda Giris  Hayir (2) 97 3,05 0,65 13,98 0,000 |1>2
Yollan Kararsizim (3) 53 3,49 0,79
Evet (1) 113 3,31 0,47

Kimyasallardan Korunma Hayir (2) 97 3,11 0,49 4,76 0,009 |1>2
Yollan Kararsizim (3) 53 3,29 0,51
Evet (1) 113 3,44 0,50

Toplam Hayir (2) 97 3,08 0,49 1351 0,000 |[1>2
Kararsizim (3) 53 3,39 0,56

*One way Anova
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Tablo 6: Kimyasal riskler ile ilgili hata tirleri etkileri analizi

Potansiyel Potansiyel Potansiyel Kontrol
Siireg hata cesitleri | hata etkileri Sebepler/hé_ita § ROS ol¢iimleri Responsible § ROS
nedenleri
-Kuru cilt lsytiki Egitim
fazlahig Sorumlusu
Bakim oncesi ve - L
. -Bilgi .| -Hemgirelik
somrastel f Kimyasal -Egzema eksikligi 8 256 | Bl hiyeni | metleri 6 108
antiseptiklerinin | kontaminasyon egitimi sorumlusu
kullanilmasit .
-Prosediirlere
-Kasinti uygun
calismama
. -Yetersiz L -Egitim
-Dispne politikalar -Etkin egitim | ¢ 00 miusu
.. : Havalandirma .
Yuze}/ ve -Astim \w(_eyersu sisteminin Hemslrel}k
enstriimanlarin . egitim diizgiin Hizmetleri
temizligi Kimyasal 8 256 | cal sorumlusu 2 16
kullamlmas: kontaminasyon galiymasi
-Prosediirlere -Etikette
(dezenfektanlar) -KOAH gore kimyasal ile
caligmama ilgili bilgi
yazilmali
- Eldiven
kullanimi
-Isyiikii A - Egitim
fazlalig Etkin egitim Sorumlusu
Kimyasal Tecriibesizlik, ;L( Igza;ailarﬁ -Hemsgirelik
kontaminasyon yetersiz S SRV Hizmetleri
e kurallar
egitim sorumlusu
- Prosediirlere .
gore -Servislerde
calismama di_‘hfi sik
Tlag yénetimi 10 go |c&mm 10 30
-Kisisel
koruyucu
donanim
kullanimi
-Solunum
koruyucu
ekipman
-Hijyen
Oleiimleri
P -Pudrasiz
-Kagintt é?llull: Ell eldiven ;l(—k;s tztiirr]si
ang kullanma one
-Goz Tecriibesizlik, -Hijyen -Egitim
sulanmasi yetersiz Slgtimleri Sorumlusu
egitim
-Burun -Prosediirlere R
Sre -Hemsgirelik
. akmast gallsmama Hizmetleri
Latckspudial | ZFO0RC Oksiiriik 8 % sorumlusy 2 8
eldiven kullanma | 2'"¢Y -oxsuru -Egitim
ile temast Sorumlusu
-Kizariklik - Satin
-Gogiiste alma
sorumlusu
sikisma
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L Akut -Yetersiz - Teknik -Hastane
Amaliyat siireci - . egitim, .
inhalasyon: . kontrol Yonetimi
tecriibe
-Kisisel .
(Anestetik " koruyucu -Yeni alet ve -Egitim
-Letarji sistem
gazlar) donanim Sorumlusu
kullanma
kullanmama
. -Prosediirlere -Periodik Hemsirelik
Intra ve post- | -Yorgunluk | gore anestezi Hizmgtleri
op gaz ¢aligmama 816 [4] 192 | aletlerinin | 42141 32
inhalasyonu o sorumiusu
-Periodik
-Ba§agrlsl saglik -Egitim
-Kronik kontrolii ve Sorumlusu
inhalasyon: egitim
-Konjenital -Satin  alma
hastaliklar - sorumlusu
-Genotoksik filHA',]yTn )
hasar Ol¢timleri
-Yetersiz - Hemsirelik
egitim, Hizmetleri
tecriibe sorumlusu
-Kigsisel .

Antibiotikler Deri ile temas | Cilt tahrisi | KOTUyucu 5|2 (3] 30 |Hiven -Egitim 2l1]2] a4
donanim Slgtimleri Sorumlusu
kullanmama
-Prosediirlere
gore
¢alismama

Akut _Y.G‘FerSIZ . - Hemsirelik
. egitim, -Egitim . .
maruziyet .. Hizmetleri
tecriibe
sorumlusu
-Kigisel Kisisel
Antineoplastikler | Deri ile temas | Kronik koruyucu 916 (2] 108 korlsjsScu -Egitim 41311 12
maruziyet donanimi Y Sorumlusu
donanimlar
kullanmama
Kisirlik, -Prosediirlere .
K .« -Hijyen
anser gore r .
oL Ol¢timleri
gelisimi caligmama
-Yetersiz ~Alanda gz
. Akut o yikama
-Inhalasyon - egitim, "
maruziyet tocriibe soliisyonu
bulundurma
Kronik
maruziyet .. .. .
. -Kigisel -Kisisel -Egitim
Formaldehit 7161 42 413 (1] 12
-Deri temast | Irritasyon, koruyucu koruyucu Sorumlusu
. donanimi1 donanimi
zehirlenme,
: .. ' | kullanmama kullanma
ciltallerjileri,
allerjik astim
-Prosediirlere -Taginabilir
Nérotoksisite, | 20re ilk yardim
karsinojenez | ¢alismama Kiti
bulundurma
i “Etkin egitim | - iemsirelik
et 5 Hizmetleri
tecriibe
sorumlusu
Lokal /yaygin | -Kisisel -Kisisel
Klorheksidin Mukozal trtiker koruyucu 51812 80 [koruyucu -Egitim 31411 12
hassasiyet anaflaksi donanimi donanimi Sorumlusu
kullanmama kullanma
-Prosediirlere
gore
caligmama

*0: Olastlik, S: Siddet, T: Tespit, ROS: Risk Oncelik Say1st
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3.2 Tartisma

Saglik kurumlarinda kimyasal risk maruziyeti ve farkindaliginin ele alindigi bu arastirmaya katilan
saglik calisanlarinin %41,8’1 kimyasal risklere maruz kaldigini belirtmistir. Yapilan arastirmalarda da
benzer sonuglara ulasilmaktadir [15, 16].

Katilimeilarin %72,2’si tehlikeli kimyasallar konusunda egitim aldigini belirtmesine ragmen, yaklasik
%20’si aldiklar1 egitimi yeterli bulmadigini belirtmistir. 2016 yilinda yapilan bir ¢alismada, saglik
calisanlarinin %35°1 tehlikeli kimyasallar konusunda egitim aldiginmi belirtirken [17], 2017 yilinda
yapilan bagka bir c¢aligmada ise sadece % 25,7’sinin egitim aldigmi belirtmistir [18].
Calismamizda egitim alanlarimin sayisinin fazla olmasi kurumun kalite ¢aligmalarinin, ulusal ve JCI
(Joint Commission International) standartlarin olumlu bir etkisi oldugunu, farkindaliklarin diger
caligmalara gore yiiksek oldugunu gostermektedir. Bununla beraber egitimi yeterli bulmayan

katilmeilarin  “....egitimin yetersiz oldugu...” “..egitim yaptiklarina dair sadece imza almak
istiyorlar....” ifadeleri egitim kalitesinin siirekli iyilestirilmesi gerekliligi oldugunu diisiindiirmektedir.

Kronik hastalig1 olanlarin sagliklar1 hakkindaki davranislart olumlu veya olumsuz yonde gelisebilir;
sagliklarmi yonetmede koruyucu davranislar gosterebilir [19]. Bu calismada kronik hastaligi olan
katilimeilarin sagligini yonetmede, kronik hastaligi olmayanlara kiyasla kimyasallardan korunma yollari
puan ortalamalarinin daha az olmasini, “sagliklarina negatif yonde” yaklastiklar1 seklinde
yorumlayabiliriz.

Hemgirelerin maruz kaldiklar1 kimyasal maddeler; yiiksek diizeyde dezenfekte edici ve sterilize edici
kimyasal olan glutaraldehit ve etilen oksit, antiretroviral ve kemoterapdtik maddeler, civa ve
iyonlastiric1 radyasyon gibi tibbi cihazlardan kaynaklanan tehlikeler, anestezik gazlar, dogal kauguk
lateks; el ve cilt dezenfeksiyon {iriinleri ve aletlerin temizliginde kullanilan maddeleridir [20].
Calismamizdaki bulgulara gére hemsirelerin en sik karsilastiklar1 kimyasallar sirasiyla; antiseptikler,
dezenfektanlar, pudrali latex eldivenler, anestetik gazlar, antibiyotikler, antineoplastik ilaglar,
formaldehit ve klorheksidindir. Bu sonug; Azizoglu ve ark. (2018) calismalarinda bir iiniversite
hastanesinin 11 cerrahi tinitesinde ¢alisan 229 hemsirenin kullandiklar1 kimyasal maddeleri ile benzerlik
gostermektedir [21]. Bagka bir ¢alismada Xelegati ve ark. (2006), hemsirelerin en sik maruz kaldiklari
kimyasallarin glutaraldehit, etilen oksit, antibiotikler, formaldehit, lateks/talk, nitrojen oksit, benzen,
iodine oldugunu belirtmislerdir [22].

Literatiir aragtirmasinda, saglik ¢alisanlariin tehlikeli maddelere iliskin 6nleme ve koruma 6nlemleri
hakkinda yeterli bilgiye sahip olmadiklar1 tespit edilmistir [23-25]. Antineoplastik ila¢ kullanan toplam
40 saglik calisaniin (11 hemsire, 14 eczaci, 15 hemsirelik ve eczaci teknisyeni) mesleki risk ve
bilgilerini degerlendirmislerdir. %67,5’i neoplastik ilaglara maruz kalmis ve %44’ is kazas1 gegirmistir.
Kimyasal maddelerin kullanimlari ile ilgili bilgilerinin yetersiz yada hi¢ olmadigini tespit etmislerdir.
Bizim ¢aligmamizda, mesleki yasamlarinda kimyasallara maruz kalanlarin, kimyasallarin viicuda giris
ve kimyasallardan korunma yollari puan ortalamalarinin kimyasallara maruz kalmayanlara kiyasla daha
yliksek oldugu saptanmistir p < 0,000, Tukey 1>2. Daha fazla kimyasallarla ¢alisan ve deneyim sahibi
olanlarin, daha fazla bilgiye sahip oldugu ve farkindalig1 arttirmigtir. Katilimeilarin kisisel koruyucu
ekipman bilgileri ve uygulamalari yetersiz bulunmustur. Geng ¢aliganlarin bilgileri daha fazladir.
Hizmet i¢i kurslar nitelik ve nicelik olarak yaslari fazla olanlarin bilgisine etki etmemistir.

Lawson ve ark., hamile ve hamile olmayan 40,000 hemsireyi kapsayan ¢alismalarinda antineoplastik ve
tehlikeli ila¢ uygulayan birgok hemsirenin uygulama esnasinda eldiven ve gomlek giymedigini
saptamiglardir [26]. Bizim ¢alismamizda, kisisel koruyucu donanim kullanimi konusunda bilgisi oldugu
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halde hemsirelerin hastaya antineoplastik ila¢ uygularken eldiven ve gémlek giymedikleri gbzlenmistir.
Hemsirelerin risk algilarindaki potansiyel Onyargilarimin farkinda olmalari ve riskler hakkinda
egitilmeleri risk algilarin1 degistirebilir. Boylece, daha yiiksek risk algis1 ile kimyasallara kars1 yiiksek
giivenli bir davranis olasilig1 meydana gelebilir.

ILO (international Labour Organization) (2023), tiim calisanlarin, calismalarindan kaynaklanan hastalik
ve yaralanmalardan korunmalari i¢in, JCI tibbi hatalarin azaltilmasinda saglik kuruluslarinin her yil
yiiksek riskli siireglere iliskin en az bir proaktif risk analizi yapmasini beklemektedir [27, 28].

Bu arastirmada, HTEA i¢in hatalarin nerede meydana gelmis olabilecegini (basarisizlik modu) ve
kimyasal kullaniminin neden basarisiz olabilecegini (basarisizlik nedenleri) ve her basarisizligin
sonuglarin neler oldugunu belirlemek igin beyin firtinasi gerceklestirildi. Her hata cesidi
derecelendirilerek, (diizeltici eylemler uygulamadan &nce) her hata gesidi icin ROS hesaplandi. Hata
cesitlerine oncelik vermek icin ii¢ degerin (olasilik X siddet X tespit) ¢arpimi hesaplandi. Iyilesmeyi
6lgmek icin baslangictaki ROS'ler ile uygulama sonras1 ROS'ler arasindaki fark tespit edildi.

Jiang ve ark., hatalar1 azaltmak i¢in bir kimya laboratuarinda 6rnek toplama ile baglayan ve test
sonuglarini rapor etme ile sonuglanan bir stirecin HTEA ve gerekli dogrulayic1 dl¢timlerinden sonra,
ozellikle yiiksek risk énceligi olan ROS (336) de bir azalma (ROS <200) oldugunu belirtmistir [29].
HTEA yontemi kullandigimiz calismamizda post analitik calismalardan sonra ROS’lerinde azalma
tespiti i¢in ¢alismada Hoof ve ark.’nin (2022) laboratuar uzmanlarina ve saglik bakim profesyonellerinin
referanslarina dayandirdiklari ¢alismadir [30]. Bizim ¢alismamizda yiiksek 6ncelikli riskli olan kimyasal
maddelerin (antiseptikler ve dezenfektanlar) 1140 olan ROS’leri, post analitik ¢aligmalardan sonra
onemli bir diistis (187) gostermistir. Bu sonuca gore iyilestirici faaliyetler ile potansiyel risk 953 puan
azalmgtir.

4  Sonugclar

Bu ¢aligmada saglik ¢alisanlarinin kimyasal maruziyetine iligkin uygulanan anket ve 6l¢ek sonuglaria
gore sorunlar tespit edilmis ve bunlara yonelik Hata Tiirleri Etkileri Analizi yapilmistir. Bulgularda
goriilecegi lizere iyilestirici faaliyetler uygulandiginda toplam potansiyel risk puaninda 6nemli diizeyde
azalma tespit edilmistir. Bu nedenle Hata Tiirleri Etkileri Analizi ile saglik ¢aliganlart herhangi tehlikeli
bir ilagla ¢alistigi zaman ulusal ve uluslararasi standart nlemlerini izlemelidir. Saglik ¢alisanlarimni
korumaya yonelik, bireysel ve orgiitsel eylemleri igeren politikalar ve siiregler olmalidir.

Saglik kurumlarinda yoneticilerin; calisanlarinin tehlikeli kimyasallara maruziyetlerini belirlemek,
azaltmak, koruyucu 6nlemleri almak igin kapsamli is sahasi tehlike analizi yapmalar1 ve periyodik
egitim programlari diizenlemeleri gerekmektedir. Ayn1 zamanda kimyasal maruziyetlere iliskin verilerin
periyodik olarak tutulmasi, is sagligi ve giivenligi calismalarinda dogru bilgilerin elde edilerek gerekli
onlemlerin alinmasini saglayacaktir. Ayrica yanik, delici-kesici alet yaralanmalari, viicut sivilari ve
ilag/kimyasal ile bulas nedeniyle olusabilecek kazalar konusunda diizeltici Onleyici faaliyetlerin
olusturulmasi gerekmektedir. Sonu¢ olarak Hata Tiirleri Etkileri Analizi yonteminin kullanilmasi ve
diizenlenen egitimlerin davranis bilinci olusturmasi ile saglik ¢alisanlarinin ve hastalarin giivenligini
saglayarak bakim kalitesini arttiracaktir.
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5 Beyanname

5.1 Cahsmanin Simirhliklar

Aragtirma bir hastanenin saglik ¢alisanlar ile yapilmistir, tiim saglik kuruluglarina genellenemez.
5.2 Tesekkiir

Arastirma katilma goniillii olan saglik ¢alisanlarina, Yeni Yiizy1l Universitesi Gaziosmanpasa Hastanesi
yonetimine ve Istanbul Yeni Yiizyil Universitesine tesekkiir ederiz.

5.3 Finansman Kaynag

Bu aragtirma i¢in herhangi bir finansal destek alinmamastir.
5.4  Cikar Catismasi

Bu ¢alismada herhangi bir ¢ikar ¢atigmasi yoktur

5.5 Yazarlarin Katkilar:

Sorumlu Yazar Itir ERKAN: Arastirma konusu/makale fikri, gere¢ ve yontemlerin planlanmasi,
yazim ve raporlama, dergiye génderme ve diger kurum/kuruluslarla siire¢ ve yazigsmalari yliriitme.

Ayla TiSINLI: Arastirma konusu/makale fikri, gereg ve yontemlerin planlanmasi, literatiir tarama, veri
analizi, yazim ve raporlama.

Seyda SAYDAMLI: Arastirma konusu/makale fikri, veri toplama, yazim ve raporlama, diger
kurum/kuruluglarla siire¢ ve yazismalari yiiriitme.

6 Insan ve Hayvanlarla ilgili Cahsma
6.1 Etik Onay

Bu arastirmanin yiiriitiilmesi icin Istanbul Yeni Yiizy1l Universitesi Etik Kurulundan 15.05.2023
tarihinde yapilan 2023/05-1064 sayili toplantida onay alinmustir.

6.2 Bilgilendirilmis Onam

Calisma i¢in tiim katilimcilardan ¢aligmaya katilmay1 kabul ettiklerine dair bilgilendirilmis onam formu
almmustir.
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ABSTRACT

The importance of innovation in the healthcare sector is increasing day by day. Another resource as
important as innovation is the workforce. Innovation is the development of new technologies and
methods and has a major role in improving the quality of healthcare services. It is seen that
innovation increases accessibility in the healthcare sector and provides a more comfortable service
to patients thanks to digital health applications. Another important resource that provides this service
to the patient is the workforce. A qualified and open-minded health workforce plays a key role in
providing quality and reliable health services; Thanks to the patient-oriented approach, patient
satisfaction increases. Therefore, innovation and workforce in health are seen as indispensable
values. The aim of this article is to try to reveal the impact of product innovation, which is an
important pillar of innovation in health, on employment. While the emergence of healthcare
products and devices to improve and improve the treatment processes of patients has led to the
creation of new job areas in the healthcare sector; It can also contribute to the employment of new
workforce within the sector.
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Uriin Inovasyonunun Saghk Kurumlarinda Istihdam
Uzerindeki Muhtemel Yansimalar

0z

Saglik sektdriinde inovasyonun dnemi giin gegtikce artiyor. Inovasyon kadar onemli diger bir
kaynak da isgiiciidiir. Inovasyon, yeni teknolojilerin ve yontemlerin gelistirilmesi olarak
diistiniildiigiinde; saglik hizmetlerinin kalitesini arttirma noktasinda biiyiik bir role sahiptir.
Inovasyonun saglik sektdriinde erisebilirligi arttirdigi, dijital saghk uygulamalar1 sayesinde
hastalara daha konforlu bir hizmet sundugu goriilmektedir. Bu hizmetin hasta ile bulusmasini
saglayan diger dnemli kaynak ise isgilicidiir. Nitelikli ve gelisime agik saglik isgiicii, kaliteli ve
giivenilir saglik hizmetlerinin sunulmasinda kilit rol oynamakta; hasta odakli yaklagim sayesinde
hastalarin memnuniyeti artmaktadir. Bu nedenle, saglikta inovasyon ve isgiicii vazge¢ilmez degerler
olarak goriilmektedir. Bu makalenin amaci saglikta inovasyonun énemli bir ayagini olusturan iiriin
inovasyonunun istihdam iizerindeki etkisini ortaya koymaya galismaktir. Uriin inovasyonu
hastalarin tedavi siireclerini iyilestirmek ve gelistirmek amaciyla saglik iiriinlerinin ve cihazlarmin
ortaya ¢cikmasini saglarken; saglik sektoriinde yeni is alanlarinin yaratilmasina 6n ayak olmaktadir.

Anahtar Kelimeler: Saglikta inovasyon, Uriin inovasyonu, Saglk Isgiicii, istihdam

1 Introduction

Developments in the field of technology together with the globalization process have led to
unimaginable progress in the health sector. The transcendence of information and technology across
borders and the rapid spread of medical research and subsequent developments among countries have
enabled health services to be provided in a better quality [1]. Globalization, which can be defined as the
disappearance of country borders, has also resulted in increased human mobility. In particular, health
professionals have had the opportunity to work in different countries, enabling specialized personnel to
work in a wider area and gain experience. In this process, the increase in product diversity and the
introduction of new products to the market have on the one hand facilitated access to products; on the
other hand, the production of new products has expanded the field of employment.

In today's environment where global competition is dominant and technological developments are
advancing at an unimaginable speed, innovation has become the most powerful weapon of businesses
in order to keep the advantage and not to lose the existing advantage [2]. As in other institutions,
marketing and business management approaches such as customer satisfaction, customer orientation and
customer loyalty are becoming increasingly widespread in health institutions. For health institutions,
which absorb technological developments at a great speed, innovation is more prominent than in other
sectors; therefore, it is important to use innovation in the right way.

When assessing the potential impact on employment in healthcare organizations, product innovation is
a critical strategic tool for creating competitive advantages to realize sustainable development. These
innovations have the potential to provide competitive advantages in the health sector through improving
jobs, creating new business opportunities and enhancing existing services. In particular, advances in
medical technologies can transform the way health institutions do business, helping them to deliver more
effective and efficient services. However, the net effects of this process on employment require further
research, including factors such as both the change in labor structure and how labor demand will be
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shaped. In this context, the role and scope of product innovation in shaping employment in healthcare
organizations should be further analyzed [3].

2 Innovation Concept

In its most general definition, according to the OECD's Oslo Guidelines (2005), innovation is defined
as "the realization of a new or significantly improved product (goods or services) or process, a new
marketing method or a new organizational method in internal practices, workplace organization or
external relations” and comes from the Latin word "innovare” meaning "to do something new and
different™ [4].

According to Becker and Wishler, innovation is the first use of an idea by an organization with the same
or similar goals [5]. Rogers, on the other hand, defined innovation as "any idea, method or entity whose
acceptance is seen as a new phenomenon for any person or any other group or community" [6]. West
and Anderson defined innovation as "Innovation can be defined as the effective application of processes
and products that are new to the organization and designed to benefit it and its stakeholders” [7]. The
fact that businesses have to produce new products or improve existing products in a continuous
competitive environment has made innovation a continuous concept [8]. Innovation is the process of
adding meaning to existing ideas or a newly emerging creative idea and transforming it into a capital
and a product ready for sale [9].

100
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Innovators First Delayed Disinterested
Adopters Majority

Figure 1: Level of Acceptance of Innovation

Source: Rogers, E. 2003: 247.

The acceptance of innovation by businesses varies from country to country and from sector to sector.
However, every business that wants to gain a competitive advantage has grasped the importance of
innovation, albeit with a delay, and those who remain indifferent face the danger of disappearing from
the market. First of all, innovation, whether on the basis of product or process, enables the business to
differentiate and take a few steps forward against its competitors. Thanks to innovation, customer
orientation comes to the forefront; the product or service offered is produced within the framework of
quality standards.
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The rapid technological transformation experienced in recent years directly or indirectly affects people's
lifestyles and sociocultural environments [10]. Innovation is a potential source of value creation for
businesses and plays a vital role in national competitiveness and productivity. Innovation provides
opportunities through the development of new technologies, the discovery of new markets and the
enhancement of business value. Moreover, innovation, when combined with factors such as unique
capabilities, know-how and experience, plays an important role in explaining differences in performance
between different businesses [11].

Modern businesses attach great importance to improving their innovation capabilities and results by
maximizing the advances brought about by technological innovation. At this point, organizations have
realized the importance of increasing their competitive advantage, improving innovation performance
and transforming their processes, especially by incorporating digital technologies into their operations.
This rapid digital transformation of the business world offers businesses the opportunity to increase their
ability to deliver more effective and efficient services, while at the same time opening the doors to a
competitive advantage by forming a core element of their business strategy. Innovation is no longer just
a survival factor for businesses, it has become the key to success. Therefore, the business world is
shaping its future success by fully utilizing the opportunities provided by technological [11-14].

Innovation has an important role for organizations in terms of contributing to sustainability goals such
as new technologies and processes, energy efficiency, environmentally friendly materials, and in terms
of benefiting society. Innovations in areas such as health, energy and education increase the quality of
life and improve the welfare of society.

3 Innovation Types

When we look at the definition of innovation from a broad perspective, we see that businesses focus on
four main areas in order to gain and maintain a competitive advantage. These four main types of
innovation cover various aspects of business and shape the development and growth strategies of
organizations. These types of innovation help businesses not only improve their products or services,
but also optimize their processes, rethink their marketing approach and reshape their organizational
structure. Therefore, instead of focusing only on one specific type of innovation, businesses should take
a broad perspective to explore and exploit the potential in these four areas. In this way, they can increase
their competitiveness and achieve sustained growth. These are;

- Product/Service Innovation

- Process Innovation

- Marketing Innovation

- Organizational Innovation.

3.1 Product/Service Innovation

With the industrial revolution, the aim of maximizing the output has added the necessity for the product
to be efficient to our lives. From this point of view, product innovation includes significant
improvements in technical qualities, parts or materials, software, ease of use and other functional
characteristics [15]. It is a well-known fact that product innovation, which is defined in the Oslo
Guidelines as "the introduction of a new or significantly improved good or service according to its
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existing characteristics or anticipated uses", is important for businesses to grow and sustain competition.
Considering that the concept of innovation is included in all innovation definitions; it is possible to say
that product innovations are included in the new product and new market. Following this process, the
production of new products brings about the emergence of new professional groups.
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Figure 2: Characteristics of Innovative Firms

Source: Legenvre, 2008.

Product innovation provides companies with many advantages and plays an important role for a
company's success. Therefore, it is important for companies to invest in product innovation, encourage
innovative ideas and support their employees. However, it can also be seen in Figure-2 that innovative
companies have a higher percentage of innovation than others, which they necessarily do in order to
gain a competitive advantage in the market. In addition, taking customer feedback into account,
conducting market research and establishing collaborations are also important steps that support product
innovation.

Recent research clearly shows how digital technologies give rise to a vast potential for product and
service innovation that is difficult to control and predict. Businesses therefore need dynamic tools to
effectively manage new digital innovation processes and support their product and service portfolios.
The nature of these processes leads businesses to question and revise their previous assumptions about
how to organize product and service development, digital platforms and innovation efforts [16].

3.2 Process Innovation

Process innovation is defined as conscious organizational initiatives developed internally and carried
out to improve production and service processes within the organization [17]. In short, process
innovation is the innovations made to reorganize or improve the activities, processes or operations of a
business. These innovations make businesses more efficient, effective and competitive. Process
innovation helps businesses to reduce costs, increase quality, improve speed and flexibility, and increase
customer satisfaction [18].

Product innovation plays a key role in business, which aims to meet the needs of consumers by
developing new products or services and provides a competitive advantage. On the other hand, process
innovation is a strategy for businesses to improve their production or business processes, increasing
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efficiency and reducing costs. Both types of innovation offer businesses sustainable growth and a
competitive advantage. Therefore, innovation is absolutely indispensable for businesses that want to
succeed in the Business World [19].

Process innovation involves businesses analyzing their existing processes, identifying opportunities for
improvement and using these opportunities to develop new and more effective processes. Process
innovation covers business processes, supply chain, customer relationship management and production
processes. One of the most important examples given for process innovation in the field of just-in-time
production in quality is Toyota. Just-in-time production involves reducing inventories, optimizing the
production process and supply chain, increasing quality control, flexibility and increasing the
productivity of the workforce.

Process innovation involves the redesign and improvement of existing business processes, resulting in
increased efficiency and faster execution of work. While ensuring the optimization of business processes
in health institutions; it aims to minimize errors and even work with the principle of zero error. The best
example of this situation is the reduction of waiting times with the digitalization of patient registration
processes used in hospitals and access to medical record data through registration systems.

3.3 Marketing Innovation

According to the Oslo Guidelines, marketing innovation is defined as "a new marketing method
involving significant changes in product design or packaging, product positioning, product promotion
or pricing” [19]. Marketing innovation focuses on different ways of interacting with customers in the
marketing process and involves finding a new method and can be related to any of the marketing
activities [20]. Innovation in marketing methodology takes place in the form of identifying visible
changes in the packaging or design of the product, pricing or incentivization of the product and
implementing a new marketing method [21].

Marketing innovation plays a vital role in competitive differentiation and growth, especially for SMEs.
For SMEs operating in uncertain and intensely competitive business environments, it represents an
effective way to enhance their legitimacy, ensure sustainability and accelerate growth. These
innovations can take place in different areas, such as overcoming traditional marketing strategies,
expanding into new markets, using digital marketing techniques and improving the customer experience,
so that businesses can build a closer relationship with their customers, increase loyalty and gain a
competitive advantage [22].

3.4 Organizational Innovation

Organizational innovation refers to the development of new ways of working and doing business or the
introduction of a method that has not been applied in the enterprise before [23]. Organizational
innovation is based on innovative thinking and the creation of an innovative culture over time. The Oslo
guide defines organizational innovation as "the application of a new organizational method in the
commercial practices, workplace organization and external relations of enterprises" [18].

Organizational innovation requires the revision of existing business processes within the framework of
a new understanding of work and innovation. This situation also affects the management approach; it
becomes a necessity for businesses to change their shells within the framework of continuous
development approach.
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Figure 3: Innovation Measurement Framework

Source: https://www.tubitak.gov.tr/tubitak_content_files/BTYPD/kilavuzlar/Oslo 3 TR.pdf

Today, in a world dominated by global economic models, competitiveness has taken on an international
dimension, leading business leaders to recognize the need for continuous innovation to thrive in a highly
challenging environment. Innovation is the cornerstone for organizations to achieve sustainable growth
and competitive advantage. In this context, the source of organizational innovation is certainly ideas
generated by individuals and teams. These ideas are the cornerstones for developing new products,
improving processes, enhancing customer experience and gaining a competitive advantage in the
market. Innovation involves not only technological innovations, but also changes in organizational
culture, management approaches and business processes. Therefore, leaders' encouragement of this
creative potential, evaluation of ideas and adoption of innovation as a corporate strategy are key to
success in today's competitive business World [24].

4 Product Innovation and its Possible Effects on Employment

Economic progress is largely driven by innovation. According to the Schumpeterian perspective put
forward by Joseph Schumpeter, innovation is the basis for creative destruction, and new production
methods, organizational management forms and products evolve leaving existing ones [25]. Therefore,
the growth dynamics of an economy are based on creative destruction. This perspective links economic
growth to innovation, in line with the work of Aghion and Howitt [26]. The neoclassical growth model
assumes that an economy grows at its natural rate in the long run due to diminishing returns; however,
the inclusion of innovation in this model weakens this assumption. Innovation therefore underpins
economic growth dynamics and is central to employment growth in both the short and long run.
Innovation increases the vitality of economies, creates new job opportunities and contributes to
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improving social welfare. Encouraging and supporting innovation is therefore essential for the
sustainable growth and development of modern economic systems [27].

Although classical economists emphasize that product innovation will lead to an increase in the labor
force, the impact of new products on the emergence of new occupational groups has recently become a
subject of debate. First of all, product innovation positively supports the labor force. Each newly
developed product also leads to the creation of a new market and the emergence of new professions.
The size of innovation, novelty, degree of substitution, demand for innovation, type of innovation,
concreteness, uniformity of product and innovation, improved versus new product innovations are
important criteria that determine the effects of product innovations on employment [28]. However, the
substitute product can also be produced in a way that requires less labor, and this may have a negative
impact on employment [29].

Product innovation in the manufacturing sector is an important factor with the potential to create jobs.
Research helps us understand the effects of product innovation on employment. Studies by Dachs and
Peters [30]. Garcia et al. [31], Hall et al. [32]. and Harrison et al. [33]. indicate that product innovation
can increase or decrease employment. In particular, the introduction of new products may increase
employment, while old products may be replaced by new ones. Building on the work of Harrison et al.
[33], Zhu et al. [34]. assess the effects of labor skill structure on technological change. Their findings
suggest that the positive impact of process innovation can be mitigated by staff training and the negative
impact of product innovation can be amplified by hiring skilled workers, especially if the skill structure
of the labor force is oriented towards skilled workers. In other words, the employment of skill-intensive
firms may be less responsive to innovation. Such insights emphasize the importance for businesses to
consider workforce structure and capabilities when developing their innovation strategies and help us
better understand the complexity of innovation on employment.

Katsoulacos (1984) conducted a detailed analysis in a general equilibrium setting to understand the
impact of product innovation on employment. Unlike process innovation, product innovation is
considered to lead to an increase in equilibrium employment levels. In order to explain this effect, two
main factors called 'Welfare effect’ and 'Displacement effect' are considered. Analyses using the recently
developed 'Natural Oligapoly' model show that the most important factor determining the impact of
product innovation on the level of employment is the "Welfare effect’. That is, the introduction of new
products and increased consumer welfare contribute to economic growth and indirectly positively affect
employment levels. These findings provide an important perspective to business leaders and policy
makers that promoting product innovation can not only contribute positively to economic growth but
also to employment [35].

When a number of processes of product innovation that positively affect employment are examined:;

e Product innovation requires the research and development of new products and provides new
employment opportunities for specialists such as engineers, researchers, designers and
programmers who will work in R&D departments. R&D and innovation are complementary
concepts.
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Figure 4: Competition, R&D and Innovation Relationship
Source : TUBITAK (2012); http://www.tubitak.gov.tr.

While R&D activities lead to the emergence of new ideas, innovation enables these ideas to be applied
and commercialized. In terms of the health sector, R&D activities are behind the development of new
treatment methods, new drugs, vaccines and surgical techniques. The development of new algorithms
and techniques thanks to R&D studies also enables the introduction of artificial intelligence applications,
and the patient diagnosis and treatment process is becoming more and more qualified every day.

e Product innovation does not only create employment opportunities for specialists such as
engineers and researchers; it can also create employment opportunities for blue-collar workers
and production personnel involved in the production and improvement of new products. In the
innovative approach, which is thought to increase the employment opportunities of mostly
white-collar workers, the possibility of employment opportunities for blue-collar labor in the
production phase is also one of the issues discussed.

e In product innovation, the first thing that needs to be done for a newly launched product is to
determine marketing and sales strategies. It is known that marketing requires expertise in itself.
New employment opportunities may arise for skilled and experienced labor, and the expansion
of sales teams means increased opportunities. In addition, new employment opportunities can
be created for processes such as storage, distribution, etc. in the sales process.

The variety of products and services of healthcare organizations is increasing day by day. Artificial
assisted diagnosis systems, mobile health applications, medical devices produced with 3D printing
technology, remote health services are some of the product innovations in hospitals. While product
innovation enables healthcare organizations to gain competitive advantage, it also necessitates
investments in this direction. For example, medical devices used in healthcare institutions are constantly
evolving and equipped with more advanced technology every day. The best example of medical device
technologies is robotic surgery applications. Robotic surgical systems allow surgeons to perform more
precise and controlled operations helps to do [36]. It provides employment opportunities for the
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specialized workforce that develops and improves robotic surgery applications, which accelerate the
healing process of patients and are safer and more precise at the same time.

5 Conclusion

In order for any innovation to be considered as innovation, it must be new for the business and offer an
economic value [37]. Innovation practices in health systems are of great importance both in terms of
providing new economic value and increasing the competitiveness of enterprises. In terms of the health
sector, product innovation enables patient care to be realized in a better quality with advanced products;
at the same time, it also increases the quality of life of patients. Thanks to new products and technologies,
it is easier for physicians to make accurate diagnoses, and even remote diagnostic capabilities are being
developed in the patient's home environment. Product innovation Although R&D studies may seem like
a cost item for the relevant business during the production and launching of new products, they increase
productivity and save costs over time.

Product innovation is considered to positively affect employment in terms of creating new job
opportunities. It is possible to say that new labor force may be needed in the production, distribution
and marketing stages of the newly developed medical device and new employment opportunities may
arise for R&D departments and technical experts. Another important reality that innovation brings to
our lives is that it constantly challenges employees in terms of training and development. Especially the
continuous technologically-based development of the health sector requires employees to improve
themselves and receive certain trainings. This may lead the workforce to increase their competencies
and support employment in the sector.

The impact of innovation on employment in the health sector is not only positive; the replacement of
traditional jobs by machines may also lead to unemployment. For this reason, both aspects of technology
and innovation are discussed and it is generally argued that they will have different consequences in
terms of qualified and unqualified labor force.
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