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Determination of Relative Leg Strength in Athletes

Sporcularda Relatif Bacak Kuvvetinin Belirlenmesi

Irfan Marangoz"*

1. Kirsehir Ahi Evran Universitesi, Spor Bilimleri

Al
Fakiiltesi, Kirsehir, Tiirkiye Rsliaet

In this study, it was aimed to determine the relative leg strength by dividing the leg strength (leg press) of the
athletes by the total mass of the leg. Our research consists of 80 male volunteer students studying at Kirsehir
Ahi Evran University Faculty of Sport Sciences and actively doing sports in the last 3 years. In determining the
relative leg strength; Relative Leg Force = Leg Press Force / Leg Mass method was used. A very high positive
correlation was found between the relative leg strength and the relative strength method (r:,958). As a result, it
is thought that the use of the relative leg strength method will be beneficial in terms of accurately detecting and
following the leg strength development of the athletes in sports branches where the lower extremities are used
more effectively, organizing an individualized training program for the elite level athletes, and monitoring and
preventing the physical development and injury risk of the athletes.
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Ozet
* Corresponder author: Dog¢. Dr. Irfan Bu ¢aliyjmamizda sporcularin bacak kuvveti (leg pres) bacagin toplam kiitlesine boliinerek relatif bacak
MARANGOZ, Kirsehir Ahi Evran Universitesi, kuvvetinin belirlenmesi amaglanmistir. Arastirmamiz Kirgehir Ahi Evran Universitesi Spor Bilimleri
Spor Bilimleri Fakiiltesi, Kirsehir, Tiirkiye Fakiiltesinde egitim 6gretim goren ve son 3 yil i¢cinde aktif olarak spor yapan 80 goniillii erkek 6grenciden

olusmaktadir. Relatif bacak kuvvetinin belirlenmesinde; Relatif Bacak Kuvveti = Leg Pres Kuvveti / Bacak
Kiitlesi yontemi kullanilmustir. Relatif bacak kuvveti ile relatif kuvvet yontemi arasinda (r: ,958) pozitif yonli
ok yiiksek bir iligki tespit edilmistir. Sonug olarak, alt ekstremitenin daha etkin kullanildig: spor branslarinda
sporcularin bacak kuvvetinin gelisimlerinin dogru tespit ve takip edilebilmesinde, elit diizeydeki sporculara
bireysellestirilmis antrenman programi diizenlenebilmesinde ve sporcularin fiziksel gelisim ve yaralanma
riskinin izlenmesi ve énlenmesi agisindan relatif bacak kuvveti yonteminin kullanilmasinin yararl olacag
distintilmektedir.
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1. GIRIS

Kuvvet kavrami, bir direngle karsi karsiya kalan kas veya
kas grubunun bu dirence karsi koyabilmesi, kasilabilmesi,
dayanabilmesi veya hareket ettirmesi olarak tanimlanmaktadir
(1-3).
direk ve indirekt olarak etkilemesinden dolay1 sporcularin

Bitiin spor disiplinlerinde kuvvet, performansi
performanslarini iyilestirmek i¢in kullanilmaktadir (4-6).
Kuvvet genellikle ¢abuk kuvvet ve kuvvette devamliligin
alt yapisini olusturan maksimal kuvvetle es anlamda
kullanilmaktadir (4, 7).

ekstremitelerde kas kuvvetinin belirli bir seviyede olmasi,

Maksimal kuvvet ozellikle alt

dengeli olmasi maksimum performansin saglanmasinda ve
sakatliklarin &nlenmesinde 6nem tagimaktadir (8). Insan
kasliliginin temeli olarak, uyluklar viicudun en giiglii kaslaridir
(9). Uyluk bolgesindeki kaslardan Hamstrings ve Quadriceps
kas gruplar1 denge, ivmelenme (hizlanma), sigrama,
havadan yere diisme, yavaslama gibi hareketlerde 6nemli rol
oynamaktadir (10, 11). Bu kas gruplarinin fizyolojik gorev ve
islevleri, bireysel farklilik gostermekte, kas kuvveti ise bireysel
yitklenme ile sekillenmektedir (12). Sporcularin alt ekstremite
kaslarinin kuvvetli olmasi olduk¢a o6nemlidir (13). Kasin
kuvvetinin artirilabilmesii¢in kasin enine kesitalaninin artmasi
(hipertrofi) gerekmektedir. Kasin kalinlagmasindan ziyade
harekete katilabilecek fibril sayisi da 6nem kazanmaktadir
(4). Sporcunun bacak kaslarin1 gelistirmek ve giiglendirmek
icin en ¢ok yapilan hareketlerden birisi leg press’ tir (14).
Leg press hareketi birinci derecede rectus femoris, vastus
intermedius, vastus medialis, vastus lateralis kaslari ikinci
derecede de gluteals, hamstrings ve obliques kaslar1 tizerine
etkilidir (9). Antrenman durumlari ayni, viicut kiitleleri
farkli olan sporcularin gelistirebilecekleri kuvvette degisik
buyiiklitkte olur. Birgok spor dalinda (Kosu, aletli jimnastik
gibi) sporcular sadece kendi viicut agirliklar ile hareket eder
(15). Kas kuvveti ile viicut agirhigimin karsilastirilmasinda
(Relatif

kuvvet=salt kuvvet / viicut agirlig1) Relatif kuvveti gelistirmek

relatif kuvvet kavramindan yararlanilmaktadir
i¢in, maksimal kuvvetin diizeltilmesi ve kilo kayb1 (viicut yag
kiitlesi) gerekirken salt kuvveti gelistirmek i¢in de hipertrofi
ve koordinasyonun diizeltilmesi gerekmektedir. Yapilan
caligmalarda viicut agirlig1 az olan kisilerin relatif kuvvetinin
fazla oldugunu kanitlamistir (4). Sporcunun kendi viicut
agirligina kars1 gelistirebildigi en biiyiik kuvvet olarak ifade
edilen relatif kuvvet yontemi, gerek bireysel gerekse sporcular
arasindaki kuvveti karsilagtirmak i¢in kullanilan bir yontemdir
(16). Bu ¢alisgmamizda yeni bir yontem olarak sporcularin
toplam bacak kiitlesinin hesaplanarak maksimal bacak
kuvvetine boliinmesi ile relatif bacak kuvvetinin belirlenmesi

amaclanmigtir.
2. MATERYAL VE YONTEM

Aragtirmanin evreni, Kirsehir Ahi Evran Universitesi Spor
Bilimleri Spor Bilimleri Fakiiltesinde egitim 6gretim géren ve

son 3 yil i¢inde aktif olarak spor yapan 200 erkek 6grenciden
olugsmaktadir. Aragtirmanin 6rneklemi, son 3 yil i¢inde aktif
olarak spor yapan 80 goniilli erkek 6grenciden olusmaktadir.
Aragtirmanin  Ornekleminin  belirlenmesinde  tesadiifi
ornekleme yontemi kullanilmistir. Bu arastirma i¢in Kirsehir
Ahi Evran Universitesi Spor Bilimleri Fakiiltesi Dekanligindan
E-51788177-020-00000385178  Tarih: 03.01.2022)
ve Kirgehir Ahi Evran Universitesi, Tip Fakiiltesi, Klinik
Aragtirmalar Etik Kurulundan 2022-03/27 karar numarali

ve 08.02.2022 tarihli gerekli izinler alinmistir. Arastirmaya

(Say:

goniillii olarak katilanlara 2 adet test uygulanmistir.

L. Bacak Kiitle Olgiimii (Uyluk, baldir ve ayak
ol¢timlerinin toplamidir)

2. Leg Pres Kuvveti (Bacak kuvvetinin maksimalinin
ol¢tilmesidir)

2.1. Uyluk Kiitle Hesaplamasi

Uyluk kiitle hesaplamasinda asagidaki formiil kullanilmistir
(17).

Uyluk Kiitle Toplam1 = 0.074*Viicut Agirligr + 0.138*Uyluk
Cevresi — 4.641

2.2. Baldir Kiitle Hesaplamasi

Baldir kiitle hesaplamasinda agagidaki formil kullanilmistir
(17).

Baldir Kiitle Toplami = 0.135*Baldir Cevresi —1.318

2.3. Ayak Kiitle Hesaplamasi

Ayak kiitle hesaplamasinda asagidaki formil kullanilmistir
(17).

Ayak Kiitle Toplami1 = 0.003*Viicut Agirlig1 + 0.048* Ayak Bilek
Cevresi + 0.027*Ayak Uzunlugu - 0.869

2.4. Veri Toplama Araglar1

Uylugun ve baldirin en genis ¢evre olgiimii verdigi yer ile
ayak bilek cevresi lafayette gulick mezura aleti 6l¢ctilmiigtiir.
Ayak uzunlugu lafayette marka Kiigiik Antropometre ile
Ol¢tilmiistiir (18). Leg pres kuvvet 6l¢timii Cool line (CL-120
Leg Press Machine) marka alet ile 6l¢tilmiistiir.

2.5. Bacak Kiitlesinin Hesaplanmasi

Toplam bacak kiitlesinin hesaplanmasinda “Bacak Kiitle

Hesaplama Programi1” kullanilmistir (19).
2.6. Maksimal Kuvvetin Belirlenmesi

Maksimal kuvvetin belirlenmesinde 1 tekrar da kaldirilabilen
maksimum agirlik yontemi olan 1 TM metodu kullanilmistir
(9). Sporcular tahmini 1TM nin yaklasik % 50 siddetinde 5-10
tekrarla 1sindilar. 1 dakika dinlendikten sonra katilimcilar
bir tekrar (tahmini 1-TM’ nin ~% 80’1) gergeklestirdiler. Her
basarili performanstan sonra, basarisiz bir girisim gerceklesene
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kadar agirlik artti. Her girisim arasinda fosfojen depolarinin
yenilenebilmesi i¢in 3 dakikalik istirahatler verildi ve 1-TM’
ye yaklasik 5 deneme i¢inde ulagildi (20).

2.7. Yontem

Relatif bacak kuvvetini belirlemek i¢in sirasiyla su yontem
kullanilmistir.

- Uylugun ¢evresi en genis oOl¢iim verdigin yerden

ol¢tlmigtir.

- Baldirin ¢evresi en genis Ol¢iim verdigin yerden

olgtilmiistiir
- Ayak bilegi cevresi olgiilmustiir.
- Ayak uzunlugu 6l¢tlmistiir.

- Bu olgiimlere ait veriler bacak kiitle hesaplama
programinda hesaplanarak toplam bacak kiitlesi belirlenmistir.

- Sporcularin leg pres aletinde maksimal leg pres
kuvveti (bacak kuvveti) belirlenmistir.

- Sporcularin bacak kuvveti bacagin toplam kiitlesine

boliinerek bacagin relatif kuvveti kg. cinsinden tespit
edilmistir.

Relatif Bacak Kuvveti = Leg Pres Kuvveti / Bacak Kiitlesi

2.8. Istatiksel Analiz

Sporculardan alinan verilerin istatistiksel analizleri SPSS 26.0
paket programinda yapilmistir. Degiskenlerinin normallik
testine bakilmistir. Arastirmaya katilanlarin sayisinin 80
(n>30)
bakilmis (21, 22) ve degiskenlerin p<0.05 olmas1 nedeniyle

kisi olmasindan dolay1 Kolmogorov-Smirnov’a

nonparametrik  analizler = uygulanmistir. ~ Katilimcilara
ait antropometrik Ol¢imlerin standart ortalamalari igin
Descriptive analizi (Tablo 1) ve iligki analizleri i¢cin Spearman

analizleri (Tablo 2) yapilmistir.

3. BULGULAR
Tablo 1. Katilimcilara Ait Antropometrik Olgiimlerin Standart Ortalamalari
N xisd

Yas (yil) 80 23,18 41,62
Kilo (kg) 80 82,55 £12,22
Boy (cm) 80 180,00 16,17
Uyluk Cevre (cm) 80 55,55 +5,73
Baldir Gevre (cm) 80 37,25 3,03
Ayak Bilek Cevresi (cm) | 80 23,83 2,15
Ayak Uzunlugu (cm) 80 26,98 +1,09
Toplam Bacak Kiitlesi | 80 14,10 £1,96
(kg)
Leg Pres (Bacak) | 80 162,50 £51,59
Kuvveti (kg)
Relatif Kuvveti (kg) 80 1,96 0,51
Relatif Bacak Kuvveti | 80 11,48 £3,02
(kg)

TARTISMA VE SONUC

Spor dallarinda sporcularin bacak kaslarinin kuvvetli olmasi
bagta performans olmak iizere bir¢ok agidan olduk¢a 6nemlidir
(13,14).Kuvvetlebirliktekassal dayanikliliksporcularininsezon
boyunca maksimum performanslarini ortaya koymalar1 igin
gereklidir (23). Bu nedenle kuvvet ¢alismalarinda sporcularin
alt ekstremite kas gruplarini (quadricesps ve hamstring)
gelistirmek ve giiclendirmek i¢in yapilan hareketlerden birisi
leg press’ tir (13, 14). Sporda performans: artirmak icin leg
press egzersizleri, sporcular tarafindan kullanilan ortak temel
egzersizlerdir. Bu ¢ok eklemli egzersizler viicudun en biiyitk
ve en glicli kaslarini gelistirir ve kogsma ve atlama gibi bir¢ok
atletik hareketle biyomekanik ve néromiiskiiler benzerliklere
sahiptir. Comelme ve leg pres kapali kinetik zincir egzersizleri
olarak kabul edildiginden, 6n capraz bag rekonstriiksiyon
ameliyat: sonrasi diz rehabilitasyonu gibi klinik ortamlarda
siklikla tavsiye edilir ve kullanilir (24). Bir¢ok spor dalinda
sporcularin alt ekstremite kuvveti, giicii ve asimetrilerinin
olgiilmesi fiziksel gelisim ve yaralanma riskinin izlenmesi ve
onlenmesi agisindan énemlidir. Ozellikle, sol ve sag bacak
kuvveti/gii¢ asimetrileri, alt ekstremitelerin daha etkin
oldugu spor branslarinda yaygin olarak artan yaralanma riski
ile iliskilidir. Bacak kuvveti, gii¢ ve asimetri ol¢timleri, bir
sporcunun fiziksel yetenegini degerlendirmek ve antrenman
veya antrenman ile meydana gelen degisiklikleri izlemek i¢in
6nemli bir ara¢ olabilir (25).

Kuvvet antrenmaninin faydalari, fiziksel antrenmanin farkli
bilesenleri ile giiglii bir sekilde iliskilidir. Ek olarak, kuvvet
antrenmani, daha fazla kuvvet iiretimini, postural kuvveti,
gerilme kisalma dongiilerine cevap verme kabiliyetini ve
daha hizli kas aktivasyonuna neden olabilecek artan bir
kuvvet gelistirme oranini tesvik ederek atletik performansta
onemli farkliliklara yol agabilir (26). Kuvvet antrenmani
egzersizlerinin se¢imi fitness hedeflerine bagl olsa da (6rn.
hipertrofi, performans veya yaralanma Onleme, digerleri
arasinda), kas aktivasyon paternlerinin dikkate alinmasi
gerekir (27). Bunun nedeni, daha fazla kas aktivasyonu ve
bununla birlikte daha fazla yiizey elektromiyografik genligi
ve ise aliman daha fazla sayida motor iinitesinin normalde
motor kontroli, beceri gelistirme ve gii¢ ve gi¢ gelisimi
icin gerekli olmasidir (28). Insanlarda, bir kas kasilmasinin
kuvveti kismen ise alinan motor initelerin sayisi, siklig1 ve
senkronizasyonu ile diizenlenir. Diisiik esikli motor iiniteleri
esas olarak disiik yogunluklu egzersizlerde ise alinirken
hem digik hem de yiiksek esikli motor initeleri ytiksek
yogunluklu egzersizler veya gorev basarisizlig1 i¢in yapilan
distik yogunluklu egzersizler sirasinda ise alinir. Bacak
presi kapali zincirli kinetik efor kullanilarak gerceklestirilir
ve kalca ve diz ekstansiyonu biiyiik alt viicut kas gruplarini
(quadriseps, hamstring, gluteus ve gastroknemius) igerir. Bu
kas gruplarinin spesifik egitimi, genel olarak atlama, kosma
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Tablo 2. Katiimcilarin Antropometrik Olgiimleri Arasindaki Spearman Korelasyonu Karsilastirmalari

Yas Kilo Boy Uyluk Gevre | Baldir Gevre | Ayak Bilek | Ayak Toplam Bacak | Leg Pres Relatif
Cevresi Uzunlugu Kiitlesi Kuvveti Kuvvet
Kilo r -0,139
Boy r 0,104 | ,654%**
Uyluk Cevre r -,323*%* | 549%** | 0,168
Baldir Cevre r -0,140 | ,685*** | 281* ,594***
Ayak Bilek Gevresi r -0,042 | ,661%+* | 337** 247* ,640%x*
Ayak Uzunlugu r -0,157 | ,718%* | 666*** | 350** LA19%x% ,A38xx*
Toplam Bacak Kiitlesi r -0,191 | ,916%** | 542%*x | 74Q%k* ,817%xx fFUTESS N 052
Leg Pres Kuvveti r -0,161 | ,587*** | 255% ,393%+* S T6lozE ,326** iS50S5
Relatif Kuvvet -0,174 | 0,058 -0,064 0,123 -0,064 ,274% -0,014 0,116 ,820%+*
Relatif Bacak Kuvveti -0,198 | 0,205 0,098 0,073 -0,024 ,349%* 0,088 0,184 ,862%** ,958%**

*p<0.05 **p<0.01 *** p<0.001, r (iligki degerleri): 0.00-0.25 gok zayf, 0.26-0.49 zayif, 0.50-0.69 orta, 0.70-0.89 yiiksek, 0.90-1.00 ¢ok yiiksek

Relatif Bacak Kuvveti ile relatif kuvvet yontemi arasinda (r: ,958***) pozitif yonlii gok yiiksek bir iligki tespit edilmistir.

ve atletik performansla yakindan iligkilidir. Bacak basin
egzersizi alt ekstremiteleri giiclendirmek i¢in yaygin olarak
kullanilmaktadir (29).

Sonug olarak, alt ekstremitenin daha etkin kullanildig: spor
branglarinda sporcularin bacak kuvveti gelisimlerinin dogru
tespit ve takip edilebilmesinde, elit diizeydeki sporculara
bireysellestirilmis antrenman programi diizenlenebilmesinde
ve sporcularin fiziksel gelisim ve yaralanma riskinin izlenmesi
ve onlenmesi agisindan relatif bacak kuvveti yonteminin

kullanilmasinin yararli olacag: disiiniilmektedir.

KAYNAKLAR

1 Muratli S, Kalyoncu O, Sahin G. Antrenman ve Musabaka. 2007: Ladin Matbaasi, Antalya

2 Ozdemir S. 14-16 Yas grubu erkek futbolcularda kompleks antrenman programinin patlayici giig, kuvvet,
sirat ve geviklik gelisimine etkisi: Marmara Universitesi (Turkey); 2009.

3. Sahin H. Beden Egitimi ve Sporda Temel Kavramlar S6zIGgu. Ankara: Nobel Yayinevi; 2006.

4. Gunay M, Siktar E, Siktar E. Antrenman Bilimi. Ankara, 2017,

5. Aydos L, Pepe H., Karakus H. Bazi Takim Ve Ferdi Sporlarda Rolatif Kuvvet Degerlerinin Arastiriimasi. Ahi
Evran Universitesi Kirsehir Egitim Fakdltesi Dergisi. 2004;5(2):305-15.

6. Hekim M, Hekim H. Cocuklarda kuvvet gelisimi ve kuvvet antrenmanlarina genel bakis. Glncel Pediatri.
2015;13(2):110-5.

7. Diindar U. Antrenman Teorisi.Baski: 3, Ankara. 1996.

8. Rosch D, Hodgson R, Peterson L, Graf-Baumann T, Junge A, Chomiak J, et al. Assessment and evaluation of

football performance. The American journal of sports medicine. 2000;28(5_suppl):29-39
9 Bompa T, Di Pasquale M, Cornacchia L. Serious strength training: Human Kinetics; 2012.

10. Hoshikawa Y, lida T, Muramatsu M, Nakajima Y, Fukunaga T, Kanehisa H. Differences in thigh muscularity
and dynamic torque between junior and senior soccer players. Journal of sports sciences. 2009;27(2):129-
38

m Bizati O. Futbolda Alt Ekstremite Kuvvet Dengesi. Spor Bilimleri Dergisi. 2017;27(4):186-92

12, Bosco C, Cardinale M, Tsarpela O. Influence of vibration on mechanical power and electromyogram
activity in human arm flexor muscles. European journal of applied physiology occupational physiology.
1999;79(4):306-11

13, Goktepe M. Futbolda Fonksiyonel Kuvvet Antrenmani: Futbol Bilim Akademi Yayinlari (FTBA); 2018.
14, Kovacich S. Achieving Kicking Excellence: Roundhouse Kick: Chikara Kan, Inc.; 2005.
15, Yasar S. Antrenman Bilgisi: Nobel Yayin Dagitim; 2006.

16, Katch VL, McArdle WD, Katch FI. Essentials of exercise physiology. Fourth Edition ed: Lippincott Williams
& Wilkins; 2011.

17, Kwon YH. Modified Hanavan Model. http://www.kwon3d.com/theory/bspeq/hanavan.html 1998.
18 http://www.datateknikmed.com/. Erigim Tarihi: 22.03.2022

19 Marangoz i, Ozbalcr U. Sporcularda Bacak Hacmi ve Kiitlesi Hesaplama Programi. Akademik Sosyal
Arastirmalar Dergisi,. 2017,5:223-31

20. Koca K. Elit gim hokeycilere uygulanan diren¢ antrenmanlarinin bazi kuvvet parametreleri tizerine etkileri
Saglik Bilimleri Enstitus(; 2020.

21 Alpar R. Uygulamali Gok Degiskenli Istatistiksel Yontemler Detay Yayincilik, Ankara.; 2020
22 Cevahir E. SPSSiile Nicel Veri Analizi Rehberi: Kibele Yayinlari No: 116; 2020

23 Demirel T, Tagkiran M. Modifiye 5x5 Madcow Programinin Kas Hipertrofisi ve Giicli Uzerine Etkileri. Journal
of Health Sport Sciences.3(3):77-82

24, Escamilla R, Fleisig G, Zheng N, Lander J, Barrentine S, Andrews J, et al. Effects of technique variations on
knee biomechanics during the squat and leg press. Medicine science in sports. 2001;33(9):1552-66.

25 Redden J, Stokes K, Williams S. Establishing the reliability and limits of meaningful change of lower limb

26,

27.

28

29

strength and power measures during seated leg press in elite soccer players. Journal of sports science
medicine. 2018;17(4):539.

Schoenfeld B, Contreras B, Willardson J, Fontana F, Tiryaki-SG. Muscle activation during low-versus high-
load resistance training in well-trained men. %J European journal of applied physiology. 2014;114(12):2491-
7

Ivey FM, Prior SJ, Hafer-Macko CE, Katzel LI, Macko RF, Ryan AS. Strength training for skeletal muscle
endurance after stroke. Journal of Stroke Cerebrovascular Diseases. 2017,26(4):787-94.

Da Silva EM, Brentano MA, Cadore EL, De Almeida APV, Kruel LFM. Analysis of muscle activation during
different leg press exercises at submaximum effort levels. The Journal of Strength Conditioning Research
2008;22(4):1059-65

Martin-Fl, Oliva-LJM, Muyor J. Evaluation of the lower limb muscles’ electromyographic activity during the

leg press exercise and its variants: A systematic review. International Journal of Environmental Research
Public Health. 2020;17(13):4626.

Turkish Journal of Health and Sport Volume:3 Issue:2 Aug 2022 I 29



Determination of Relative Arm Strength

Relatif Kol Kuvvetinin Belirlenmesi

Irfan Marangoz"*

1. Kirsehir Ahi Evran Universitesi, Spor Bilimleri
Fakiiltesi, Kirsehir, Tiirkiye

*Corresponder author: Dog. Dr. Irfan
MARANGOZ, Kirsehir Ahi Evran Universitesi,
Spor Bilimleri Fakiiltesi, Kirsehir, Tiirkiye

e-posta: imarangoz@ahievran.edu.tr
ORCID: 0000-0002-7090-529X

Recieved: 26.03.2022
Accepted: 30.05.2022
Published Online: 30.08.2022

Abstract

Bu galismanin amaci, sporcularda relatif kol kuvvetinin belirlenmesidir. Bu aragtirma Kirsehir Ahi Evran
Universitesi Spor Bilimleri Fakiiltesinde egitim 6gretim géren ve goniillii katilim esasina gére calismaya
katilmay1 kabul eden 100 erkek 6grenciden olugmaktadir. Relatif kol kuvvetinin belirlenmesinde “Relatif
Kol Kuvveti = El Penge Kuvveti / Kol Kiitlesi” yontemi uygulanmustir. Relatif Kol Kuvveti ile relatif kuvvet
yontemi arasinda (r: ,944) pozitif yonlii gok yiiksek bir iliki tespit edilmistir. Sonug olarak, relatif kol kuvveti
yonteminin kullanilmasi sporcularin gergek kuvvet artiginin belirlenmesinde, kavrama kuvvetinin 6nemli
oldugu 6zellikle miicadele sporlari ve performans sporcularinda fiziksel ve antropometrik gelisimlerinin dogru
bir sekilde belirlenmesinde ve degerlendirilmesinde, uzun vadeli sporcu gelisim ¢ag1 ¢ocuklarinin st kol, alt
kol ve el uzunlugunun artmasi ile beraber sporcularin kol kuvvetinin gelisimlerinin tespit edilebilmesinde,
sporcularin gergek kuvvet degerinin belirlenmesinde 6zellikle bire bir (bireysel) olarak ve izlenmesi ve
degerlendirilmesinde, engelli sporcularin (tekerlekli sandalye basketbol, ampute futbol, ampute ytizme vd.,)
kuvvet parametrelerinin gelisiminin izlenmesinde relatif kol yéntemin kullanilmasi oldukga faydali olacaktir.

Anahtar Kelimeler: Kuvvet, relatif kol kuvveti, el penge kuvveti, kol kiitlesi, hesaplama

Ozet

The aim of this study is to determine the relative arm strength in athletes. This research consists of 100 male
students studying at Kirsehir Ahi Evran University, Faculty of Sport Sciences and who agreed to participate in
the study on a voluntary participation basis. “Relative Arm Strength = Hand Claw Force / Arm Mass” method
was applied to determine the relative arm strength. A very high positive correlation was found between the
Relative Arm Strength and the relative strength method (r:,944). As a result, the use of the relative arm strength
method is used to determine the real strength increase of the athletes, to accurately determine and evaluate
the physical and anthropometric development of the athletes, especially in combat sports and performance
athletes, where grip strength is important, and to increase the upper arm, lower arm and hand length of the
children of long-term athlete development age. The use of the relative arm method to determine the arm
strength development of the athletes, to determine the real strength value of the athletes, especially individually
(individually) and to monitor and evaluate the development of the strength parameters of the disabled athletes
(wheelchair basketball, amputee football, amputee swimming etc.) it will be very useful.

Keywords: Strength, relative arm strength, hand claw strength, arm mass, calculation

Cite this article: Marangoz I. Determination of Relative Arm Strength. Turk J Health S. 2022;3(2):pp.30-34.
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1. GIRIS

Birgok spor dalinda patlayici giig, ¢eviklik ve hiz bir sporcunun
basarisi i¢in ¢ok 6nemlidir(1). Kuvvet, siirat ve dayaniklilik
motorik ozelliklerin temelini olustururlar. Kuvvet kavrami,
bir direngle karsi karsiya kalan kas veya kas grubunun bu
dirence kars kasilabilmesi,
hareket

Kuvvetle birlikte kassal dayaniklilik sporcularinin sezon

koyabilmesi, dayanabilmesi

veya ettirmesi olarak tanimlanmaktadir(2-4).
boyunca maksimum performanslarini ortaya koymalar1 igin
gereklidir(5). Biitiin spor disiplinlerinde kuvvet, performansi
direk ve indirekt olarak etkilemesinden dolay1 sporcularin
performanslarini iyilestirmek icin kullanilmaktadir(6-8). Bu
ozelliklerin icerisinde kuvvet ayri bir 6neme sahiptir(9). El
penge kuvveti genel viicut kuvvetinin yani sira iist ekstremite
performansinin degerlendirilmesinde kullanilan giivenilir
bir 6lgiim yontemidir(10, 11). Bunun i¢in bir¢ok ¢alismada
kisilerin (6zellikle miicadele sporu ile ugraganlarin) kuvvetini
belirlemek i¢in el penge kuvveti Ol¢imii yapilmaktadir.
Kuvvetin tek belirteci el penge kuvveti degildir. El Pence
kuvveti de st ekstremite kuvvetine girdigi i¢in viicut
kuvvetini temsil edebilir(12). Relatif kuvvet, sporcunun kendi
viicut agirlhigina kargi gelistirebildigi en biiyiik kuvvet olarak
ifade edilmektedir (kg veya Ib cinsinden). Gerek bireysel
gerek sporcular arasindaki kuvveti (giicii) kargilagtirmak
i¢in kullanilan bir yontemdir. Relatif kuvvet hesaplamasinda
[Relatif Kuvvet= Maksimal Kuvvet + Viicut Agirlig1] formiili
kullanilir(13, 14). Antropometrik faktorler gelisme ve motor
performans arasindaki iligki tizerinde oldukea etkilidir(15).
Antropometrik teknikler biitiin spor dallarinda viicut yapilar:
farkliliklarinin  ve antrenmanin antropometrik o6zellikler
tizerine etkisinin degerlendirilmelerinde kullanilabilir(16).
Bu ¢alismamizda yeni bir yontem olarak el penge kuvvetinin
kol kiitlesine boliinmesi ile relatif kol kuvvetinin belirlenmesi

amaglanmistir.
2. MATERYAL VE YONTEM

Aragtirmanin evreni, Kirsehir Ahi Evran Universitesi Spor
Bilimleri Fakiiltesinde egitim Ogretim goren yaklasik 300
erkek 6grenci, 6rneklemi ise (Tesadiifi 6rnekleme yontemi)
100 erkek goniillii 6grenciden olusmaktadir. Bu arastirma
icin Kirsehir Ahi Evran Universitesi Spor Bilimleri Fakiiltesi
Dekanligindan (Sayn: E-51788177-000-00000386832 Tarih:
06.01.2022) ve Kirsehir Ahi Evran Universitesi, Tip Fakiiltesi,
Klinik Aragtirmalar Etik Kurulundan Karar No: 2022-
02/11 Tarih: 25.01.2022 yazili izinler alinmistir. Olgiimlerin
degerlendirilmesi i¢in Aragtirmaya katilan 6grencilerden kol
kiitle 6l¢timil ve el penge dl¢iimleri alinmistir. Bu arastirma
Kirgehir Ahi Evran Universitesi Bilimsel Arastirma Projeleri
BES.A4.22.002)

Koordinatorliigii tarafindan (Proje No:

desteklenmistir.

2.1. Veri Toplama Araglar1 ve Ozellikleri

2.1.1. El Pen¢e Kuvveti: Arastirmaya katilan adaylarin el
penge kuvvetini tespit etmek amaciyla pound ve kg cinsinden
olgim yapabilen, 6l¢iim araligi 200 Pounds, 90 kg olan ve
farkli el buytikligine sahip kisiler i¢in 5 ayr1 pozisyonda ayar
yapilabilen, kalibre edilmis JAMAR marka “Model J00105,
USA” hidrolik el dinamometresi kullanilmigtir(17-19).

2.1.2. Kol Kiitlenin Belirlenmesi

Kol kitlesinin belirlenmesinde; tist kol (Acromiale-Radiale
arast), alt kol (Radiale ile Stylion arasi) ve el i¢in (el bileginin
cevresi ve genisligi) Hanavan model yonteminin tanimladig:
gibi 6l¢timler yapilmistir(20).

2.1.2.1. Ust Kol Kiitle Hesaplanma

Olgtimler acromion kemigi ile olecranon (radiale) kemigi
arasindaki mesafe ve olgiilen bu mesafenin en genis cevre
Ol¢imti verdigi yer(21) Hanavan model yontemine gore
hesaplanmistir (Formiil 3.1)(20, 22).

Ust Kol Kiitle Toplam: =0,007*Viicut Agirligi+0,092*Ust Kol
Cevre+0,050*Ust Kol Uzunluk - 3,101 (3.1)

2.1.2.2. Alt Kol Kiitle Hesaplanma

Olgiimler olecranon (radiale) kemigi ile ulnar styloid kemigi
arasindaki mesafe tespit edilerek Ol¢illen bu mesafenin en
genis ¢evre 6l¢iimii verdigi yer(21) Hanavan model yontemine
gore hesaplanmistir (Formiil 3.2)(20).

Alt Kol Kitle =0,081*Viicut Agirligi+0,052*Alt Kol Cevre-
1,65 (3.2)

2.1.2.3. El Kiitle Hesaplanma

Olgtimler el bileginin cevresi ve el bilegi genisligi (21)
Hanavan model yontemine gore hesaplanmistir (Formiil 3.3)
(20, 22, 23).

El Kiitle Toplam: =0,038*El Bilek Cevresi+0,080*El Bilek
Genisligi — 0,660 (3.3)

2.2. Yontem
Relatif kol kuvvetini belirlemek i¢in su yontem kullanilmistir.
- Kol (iist kol, alt kol ve el) dl¢iimii yapilmigtir.

- Kol kiitle hesaplama programinda kol kiitle toplami
hesaplanmistir ($ekil 2.1.)

- El pence kuvveti dl¢iilmiistir.

- El penge kuvveti hesaplanan kolun toplam kiitlesine
boliinerek kolun relatif kuvveti (kolun kg. cinsinden agirliginin
el pence aletinde elde edilen kuvvet degerine bolitnmesi) tespit
edilmistir.

Relatif Kol Kuvveti = El Penge Kuvveti / Kol Kiitlesi
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Ornek Bir Uygulama:

1.Ay 2.Ay
Adi El Penge | Sag El Relatif El Penge | Sag El Relatif
Soyadi Kuvveti Kiitle Kol Kuvveti Kiitle Kol
Toplami | Kuvveti Toplami | Kuvveti

A 30 3 10 31 31 10

B 31 32 9,68 31 32 9,68
(o} 28 31 9,03 33 33 10

D 27 29 9,31 28 2,9 9,65

Yukaridaki ornek tablo sag kol ve sol kol seklinde de istenildigi gibi istenilen

siireler igin kolaylikla kullanilarak sporcularin relatif kol kuvveti tespit edilebilir.

KOL KUTLE HESAPLAMA PROGRAMI

Viicut Agirhg Ust Kol | Ust kol | UstKol Kiitlesi

Cevre uzunluk
80 25 30 1,259

ALT KOL KUTLE HESAPLAMA

Viicut Agirhg Alt Kol Gevre Alt Kol Kiitlesi
80 20 5,87

EL KUTLE HESAPLAMA
El Bilek Cevresi El Bilek Genisligi El Kiitlesi
12 15 0,996

Sekil 2.1. Ornek: Kol Kiitlesi Hesaplama Programi

2.3. Istatiksel Analiz

Arastirmadaki veriler SPSS 26.0 paket programi ile analiz
edilmistir. Scala degiskenlerinin normallik testine bakilmustir.
Arastirmaya katilanlarin sayisinin 100 kisi  olmasindan
dolay1r (n230) Kolmogorov-Smirnov’a bakilmis (24, 25) ve
degiskenlerin p<0.05 olmasi nedeniyle nonparametrik analizler
uygulanmigtir. Tanimlayicr istatistikler icin Descriptive (Tablo
1) ve iligki analizleri icin Correlate-Bivariate (Spearman)

(Tablo 2) analizleri yapilmigtir.
BULGULAR

Tablo 1. Katihmcilara ait antropometrik dl¢iimlerin standart ortalamalari

N xisd
Yas (yil) 100 19,710,76
Kilo (kg) 100 71,44+9,70
Boy (cm) 100 182,04+4,08
Ust Kol Gevre (cm) 100 30,19+2,56
Ust Kol Uzunluk (cm) 100 37,4242,25
Ust Kol Kiitle Toplami | 100 2,05+0,34
(kg)
Alt Kol Gevre (cm) 100 27,71%1,67
Alt Kol Kiitle Toplami | 100 5,58+0,85
(kg)
El Bilek Gevresi (cm) 100 17,3310,82
El Bilek Genisligi (cm) 100 6,7410,50
El Kiitle Toplami (kg) 100 0,54+0,07
Kol Kiitle Toplami (kg) 100 8,16+1,20
El Penge Kuvveti (kg) 100 48,04+6,60
Relatif Kuvvet 100 ,67+,07
Relatif Kol Kuvveti 100 5,92+,59

TARTISMA VE SONUC

El penge kuvveti bir¢ok giinliik aktivite i¢in kritik oldugundan,
kavrama giicli genellikle klinik ortamlarda genel fiziksel gii¢
ve sagligin bir gostergesi olarak kullanilir(26). Bu nedenle
st ekstemite performansinin degerlendirilmesinde nesnel
bir olgiim olarak kullanilan giivenilir bir 6l¢imdiir(27).
Literatiirde cinsiyet, el dominanthig, yas, BKI, boy uzunlugu, el
boyutlari, alt kolun, iist kolun genislik, ¢cevre ve uzunluklarinin
el penge kuvveti iizerine etkili oldugu ve el kavrama kuvvetinin
tahmini bir gostergesi oldugu belirtilmistir(28-30). Yapilan
bagka aragtirmalarda da, el penge kuvvetinin st ekstremite
kas kuvveti ile genel viicut kas kuvveti arasinda da iligki
tespit edilmistir(31, 32). Kavrama kuvvetinin artmas: 6n kol
gevre ol¢lim degerinin artmasiyla paralellik gostermektedir.
Kavrama aktivitesine katilan kas grubu hakkinda tahmini bir
veri alinabilmesi i¢in 6n kol ¢evre 6l¢timii yapilmalidir(33).
Isin vd., (2018)(34) tarafindan yapilan (adolesanlarda el
boyutlari) ¢alisma incelendiginde el uzunluk, alan ve gevresine
ait boyutlarin arttik¢a kuvvet degerlerinin de arttig1 gorillmiis
ve el penge kuvveti ile el boyutlar1 arasinda iligki tespit
edilmistir. Chong ve ark (1994)(35). Cin popiilasyonu tizerinde
yaptiklar1 bir ¢aligmada yukarida belirtilen (6n kol uzunlugu
ile el penge kuvveti) calismalar ile benzer sonuglar tespit
etmislerdir. Nefesoglu (2019)(36) gen¢ kadin yiiziicillerde
kinantropometrik profilin el penge kuvveti {izerine etkisi
incelendiginde tiim antropometrik verilerin el penge kuvveti
ile aralarinda pozitif yonli iligki oldugunu belirtmistir.
Sporcu gocuk ve genglerde, biiyiime ve olgunlasmanin etkisi
ile viicut yapilarinda ve sportif performansta meydana
gelen degisimlerden ozellikle bityiime, performansin farkl
gelismesine sebep olmaktadir. Gelisme ve motor performans
arasindaki iliski genelde antropometrik faktorlere baglidir(37).
Boy uzamas: kizlarda ve erkeklerde el penge kuvvetini olumlu
olarak etkilenmektedir(38). Ozkan vd., (2014)(39) boy ve
viicut agirligi parametreleri ile el pence kuvveti arasinda
anlaml iliski oldugunu benzer bir ¢alismada Sahin vd.,
(2011)(40) viicut agirlig ile el pence kuvveti arasinda anlaml
iliski oldugu belirmiglerdir. Sen (2007)(41) vd., basketbol
oynayan sporcularin iist ekstremite morfolojik o6zellikleri ile
ilgili caligmalarinda cinsiyetin boy ve iist ekstremite segment
uzunluklarini etkileyen 6nemli degiskenlerden biri oldugunu
belirlemiglerdir. Kavrama kuvveti ve el antropometrik
Olgtimleri birbirleriyle iliskilidir(42). Uzun parmaklar ve el
boyutlar: 6l¢iim degerleri kavramanin daha etkili ve verimli
bir sekilde yapilabilmesini saglamaktadir(43). El kavrama
kuvvetinin, biitiin viicut kuvvetini temsil ettigi, tim kuvvetin
belirleyicisi oldugu, viicudun genel kuvvet yapisi ile dogrudan
iligkisi oldugu, tst ekstremitenin fonksiyonelligini etkileyen
en Onemli bilesenlerinden biri oldugu, statik kuvvetin
olgiilmesine imkan verdigi ve st ekstremite performansini
degerlendirmede kullanilan objektif bir dl¢iimdiir(10, 43, 44).
Anakwe vd., (2007)(45) kavrama glicli ve dnkol gevresi ile
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Tablo 2. Katiimcilarin Antropometrik Olgiimleri Arasindaki Spearman Korelasyonu Karsilagtirmalari

Yas Kilo Boy UstKol | Ustkol | UstKol | AltKol | AltKol | ElBilek | ElBilek El Kiitle | Kol El Relatif
Uzunluk | Kiitle Cevre Kiitle Cevresi | Genisligi Top. Kiitle pence Kuvvet
Gevre Top Top. Top. Kuvveti
Kilo r -178
Boy r ,001 ,A33***
Ust Kol Cevre r -,048 ,663*** | 38Kk
Ust Kol Uzunluk r -190 A20%%% | 278% | 191
Ust Kol Kiitle Top. r -149 ,791%%% | ABT** | QQ5*** | 53QHkk
Alt Kol Gevre r ,052 ,684%%x | 340%% | 8O3**k | 28E*F* | 81TFr*
Alt Kol Kiitle Top. r -,201* ,9971%%% | 434%%* | 685F** | 448*** | B16F¥** | 7ZTrx*
El Bilek Cevresi r -, 151 JMZEEE | BERFESY || BARRss || 7R || 5 || s | AR
El Bilek Genisligi r -303** | 509*** | 364*** | 462*%x* | T3TFxE | 684x** | 527xkk | BEQx** | 834xk*
El Kiitle Toplami P | -224% | 644%kx | 409%kx | 5OT%RK | F74%kx | JAQER* | BETHRRK | 676%F% | QAZkRk | QLG
Kol Kiitle Toplami | r | -242% | 948%x% | 455wkt | 75Q%%* | 5QDwkk | Ogwkx | T52k%k | QpAxwk | 83gwkx | G8EFK | TQhRxk
El Penge Kuvveti r [ 5199% | 649k | 38T%%* | 673wk | BEErEk | 73EFrk | 817wk | 68D%kk | BRwRk | Gg | §OkNE | 7DTRkk
Relatif Kuvvet r 0,087 | -471%* |-0,104 |-0,103 |-0,162 |-0,196 | 0,048 |-426** | -291* | -0,086 S214% | -382% | 292%*
Relatif Kol Kuvveti | r | 0,051 |-542% | -0,176 |-230% |-324* | -346%* | -0,064 | -511% |-403% | -221* -348%% | -500%* | ,199% | 944k

*p<0.05 **p<0.01 *** p<0.001, r: 0.00-0.25 ¢ok zayf iligki, 0.26-0.49 zayf iligki, 0.50-0.69 orta iligki, 0.70-0.89 yiiksek iliski, 0.90-1.00 cok yiiksek iliski,

Relatif Kol Kuvveti yontemi ile relatif kuvvet yontemi arasinda (r: ,944***) pozitif yonli gok yiiksek bir iligki tespit edilmistir.

ilgili ¢aligmalarinda 6nkol ¢evre dl¢iim degerinin artmasi ile
el kavrama kuvvetinin de arttigini ifade edilmislerdir. Temur
(2007) (46) her iki kolun (sag-sol) onkol ¢evre 6lciim degerleri
ile el penge kuvveti arasinda anlamli iligki tespit etmistir.
Yine benzer bir sonugta Stegink vd., (2003)(47) tarafindan
kol ve 6nkol ¢evre olgtimler ile el penge kuvvetleri arasinda
iligki oldugunu belirtmislerdir. Insanlar ortalama olarak 20
yasina kadar bitylimege devam eder. Her iki cinste de kol
uzunluk ortalamalar1 9 yasindan 16 yasina kadar muntazaman
artmaktadir. Ust kol uzunluk ortalamalari erkeklerde 9
yasindan 16 yasina kadar, kizlarda 9 yasindan 14 yasina kadar
muntazaman artar. On kol uzunluk ortalamalar: erkeklerde 9
yasindan 16 yasina kadar, kizlarda 14 yasina kadar muntazaman
artar. On kol uzunluk ortalamalar1 12, 13 ve 14 yaslarinda
kizlarda diger biitiin yaglarda erkeklerde daha biyiiktiir. Her
iki cinste de iist kol uzunluk ortalamalar:1 9 yasindan 16 yasina
kadar 6n kol uzunluk ortalamalarindan daha biyiiktiir. Erkek
ve kizlarda iist kol 6n koldan her yasta daha biiyiiktiir. Aradaki
farklar yasla artar. El uzunluk ortalamalar1 9 yagindan 16
yasina kadar her iki cinste de muntazaman artar. El uzunluk
ortalamalar1 11, 12, 13 yaslarinda kizlarda diger yaslarda
erkeklerde daha biiytiktiir. Cinsi farklar erkeklerin lehine 14
yasindan sonra kuvvetlidir. El uzunlugunda en fazla biyiime,
boy ve biiste nazaran iki sene 6nce olur. Bu netice her iki cinste
de aynidir. Eluzunluk bitytimesi, kol ve alt taraf biiytime sekli ile
siki bir miinasebet halindedir. Ayn1 hususiyet tist kol, 6n kolda
ve alt tarafta tespit edilmistir(48). Cocuk ve geng sporcularin
belli bir yetenek se¢iminden sonra antrenmanlarinin uzun
stireli plan ve programlar yapilmaktadir. Ergenlik 6ncesi (6-
10 yas) diisiik yogunluktaki baslangi¢ antrenmanlari, ergenlik
doneminde (11-14 yas) temel sportif formasyonlarin, ergenlik
sonunda (15-18 yas) 6zel antrenmanlarin, yetiskinlikte (18 ve
st yas) ise yiiksek performans antrenmanlarinin yapildigt

donemlerdir(49).

Sonug olarak ¢aligmamizda relatif kol kuvveti yontemi ile
relatif kuvvet yontemi arasinda (r: ,944***) pozitif yonli ¢ok
yiiksek bir iliski tespit edilmistir. Relatif kol kuvvet yonteminin
kullanilmas: agagida belirtilen nedenlerden dolayr faydali

olacag: digiiniilmektedir:

- Yas ile beraber artan kas kiitlesi ve buna bagli olarak artan
kuvvet degeri sporcunun gercek kuvvet degeri degildir.
Sporcunun ger¢ek kuvvet artisini belirlenmenin en saghkl
yolu relatif olgiimlerdir. Bu nedenle, relatif kol kuvveti
yonteminin kullanilmasi sporcularin gercek kuvvet artiginin
belirlenmesinde,

- Kavrama kuvvetinin 6nemli oldugu ozellikle miicadele
sporlar1 ve performans sporcularinda fiziksel ve antropometrik
gelisimlerinin sekilde belirlenmesinde ve

dogru bir
degerlendirilmesinde,

- Uzun vadeli sporcu gelisim ¢ag1 ¢ocuklarmin st kol, alt
kol ve el uzunlugunun artmas: ile beraber sporcularin kol

kuvvetinin gelisimlerinin tespit edilebilmesinde,

- Sporcularin ger¢ek kuvvet degerinin belirlenmesinde 6zellikle
bire bir (bireysel) olarak ve izlenmesi ve degerlendirilmesinde,

- Engelli sporcularin (tekerlekli sandalye basketbol, ampute
futbol, vd.,)

gelisiminin izlenmesinde relatif kol yontemin kullanilmasi

ampute ylzme kuvvet parametrelerinin

oldukga faydali olacaktir

KAYNAKLAR
1. Magrini, M., Dawes, JJ., Spaniol, FJ., Roberts, A. (2018). Speed and agility training for baseball/softball.
Strength Conditioning Journal.40(1):68-74.
2. Muratli, S., Kalyoncu,. O, Sahin, G. (2007). Antrenman ve Miisabaka. Ladin Matbaasi, Antalya.
3. Ozdemir, S. (2009). 14-16 Yas grubu erkek futbolcularda kompleks antrenman programinin patlayici giig,

kuvvet, siirat ve geviklik geligsimine etkisi: Marmara Universitesi.

4. Sahin, H. (2006). Beden Egitimi ve Sporda Temel Kavramlar Sézliigii. Ankara: Nobel Yayinevi.

Turkish Journal of Health and Sport Volume:3 Issue:2 Aug 2022 I 33



Marangoz I.

Relatif Kol Kuvvetinin Belirlenmesi

14.
15.

20.
21.

22.

23.

24.
25.
26.
27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43.

44.

45.

46.

Demirel, T, Tagkiran, M. (2020). Modifiye 5x5 Madcow Programinin Kas Hipertrofisi ve Giicii Uzerine
Etkileri. Journal of Health Sport Sciences.3(3):77-82.

Glinay, M., Siktar, E., Siktar, E. (2017). Antrenman Bilimi. Ankara.

Aydos, L., Pepe, H., Karakus, H. (2004). Bazi Takim ve Ferdi Sporlarda Rélatif Kuvvet Degerlerinin
Arastirimasi. Ahi Evran Universitesi Kirehir Egitim Fakiiltesi Dergisi. 5(2):305-15.

Hekim, M., Hekim, H.(2015). Cocuklarda kuvvet gelisimi ve kuvvet antrenmanlarina genel bakis. Giincel
Pediatri.13(2):110-5.

Sevim, Y., Onder, 0., Gokdemir, K.(1996). Gabuk Kuvvete Yénelik istasyon Caligmasinin 18-19 Yas Grubu
Erkek Ogrencilerin Bazi Kondiisyonel Ozellikleri Uzerine Etkileri. Gazi Beden Egitimi ve Spor Bilimleri
Dergisi.1(3):18-24.

Erdogan, M., Sagirogly, i., Senduran, F, Ada, M., Ates, O. (2016). Elit Aticilarin El Kavrama Kuvveti ile Atig
Performanslari Arasindaki iliskinin incelenmesi. istanbul Universitesi Spor Bilimleri Dergisi. 6(3):22-30.

Kegelioglu, S., Akgay, B. (2019). Sportif Performansta EI-El Bileginin Degerlendirilmesine Cok Y&nli
Yaklasim. Izmir Democracy University Health Sciences Journal. 2(2):118-134.

Gengay, OA.,, Marangoz, i., Gengay. S., Tiirkcapar, U., Eroglu, H., Demir, A. (2017). Tiirk Genglerinde El Penge
Kuvwveti ve Ceviklik Performansi Arasindaki iliski. Atatiirk Universitesi Beden Egitimi ve Spor Bilimleri
Dergisi. 19(4):79-86.

Katch, VL., McArdle, WD., Katch, FI. (2011). Essentials of exercise physiology. Fourth Edition ed: Lippincott
Williams & Wilkins.

Yasar, S. (2006). Antrenman Bilgisi: Nobel Yayin Dagitim.

Akgakaya, i. (2009). Trakya Universitesi futbol, atletizm ve basketbol takimlarindaki sporcularin bazi
motorik ve antropometrik ézelliklerinin karsilastinlmasi: Trakya Universitesi Saglik Bilimleri Enstitiisi.

Yildinm, i, Ozdemir, V. (2010). Elit Diizey Erkek Hentbol Oyuncularinin Antropometrik Ozelliklerinin
incelenmesi. Spor ve Performans Arastirmalari Dergisi. 1(1):6-13.

Lafayette. (2004). JAMAR Hydrolic Hand Dynamomete. Jamar Hydrolic Hand Dynamometer User
Instructions. Model J00105. USA.

Mathiowetz, V. (2002). Comparison of Rolyan and Jamar dynamometers for measuring grip strength.
Occupational therapy international. 9(3):201-9.

Massy-Westropp, NM., Gill, TK., Taylor,. AW., Bohannon, RW., Hill, CLJBrn. (2011). Hand Grip Strength: age
and gender stratified normative data in a population-based study. BMC research notes. 4(1):1-5.

Kwon, YH. Modified Hanavan Model. (1998). http://www.kwon3d.com/theory/bspeq/hanavan.html|

Norton, KI. (2018). Standards for anthropometry assessment. Kinanthropometry and exercise physiology:
Routledge;. p. 68-137.

Hanavan, Jr EP. (1964). A mathematical model of the human body. Air Force Aerospace Medical Research
Lab Wright-patterson AFB OH.

Miller, DI., Morrison, WE. (1975). Prediction of segmental parameters using the Hanavan human body
model. Medicine Science in sports. 7(3):207-12.

Alpar, R. (2020). Uygulamali Gok Degiskenli istatistiksel Yontemler
Detay Yayincilik, Ankara.
Cevahir, E. (2020). SPSS ile Nicel Veri Analizi Rehberi: Kibele Yayinlari No: 116.

Nicolay, CW., Walker. AL. (2005). Grip strength and endurance: Influences of anthropometric variation,
hand dominance, and gender. J International journal of industrial ergonomics. 35(7):605-18.

Ng, GY., Fan,. AC. (2001). Does elbow position affect strength and reproducibility of power grip
measurements? J Physiotherapy.87(2):68-72.

Giinther, C., Biirger, A,, Rickert, M., Schulz, C. (2008). Key pinch in healthy adults: normative values. J
Journal of Hand Surgery.33(2):144-148.

Charles, LE., Burchfiel, CM., Fekedulegn, D., Kashon, ML., Ross, GW., Sanderson, WT, et al. (2006).
Occupational and other risk factors for hand-grip strength: the Honolulu-Asia Aging Study. J Occupational
environmental medicine.;63(12):820-827.

Narin, S., Demirbiiken, i., Ozyiirek, S., Eraslan, U. (2009). Dominant el kavrama ve parmak kavrama
kuvvetinin 6nkol antropometrik dlgiimlerle iliskisi. Dokuz Eyliil Universitesi Tip Fakiiltesi Dergisi.23(2):81-5.

Adams, J., Burridge, J., Mullee, M., Hammond, A., Cooper, C. (2004). Correlation between upper
limb functional ability and structural hand impairment in an early rheumatoid population. J Clinical
Rehabilitation.18(4):405-13.

Niebuhr, BR., Marion, RJAjopm. (1990). Voluntary control of submaximal grip strength. J American journal
of physical medicine rehabilitation. 69(2):96-101.

Anakwe, R., Huntley, J., McEachan, JE. (2007). Grip strength and forearm circumference in a healthy
population. J Journal of Hand Surgery. 32(2):203-9.

Isin, A, Ozus, G., Melekoglu, T. (2018). 13-14 Yas Arasi Adélesanlarda El Boyutlari ile El Kavrama Kuvvetinin
iligkisi. J Sportif Bakis: Spor ve Egitim Bilimleri Dergisi. 5(1):9-19.

Chong, C-K,, Tseng, C-H., Wong, M-K, Tai, T-Y. (1994). Grip and pinch strength in Chinese adults and their
relationship with anthropometric factors. J Journal of the Formosan Medical Association= Taiwan yi zhi.
93(7):616-21.

Nefesoglu, iC. (2019). Geng Kadin Yiiziiciilerde Kinantropometrik Profilin Bacak Kuvveti ve EI Kavrama
Kuvveti Uzerine Etkisi: Saglik Bilimleri Enstitiisii.

Pekel, HA., Bagcl, E., Mansur, 0., Balclil, $S., Pepe, H. (2006). Spor Yapan Gocuklarda Performansla ilgili
Fiziksel Uygunluk Test Sonuglariyla Antropometrik Ozellikler Arasindaki iligkilerin Degerlendirilmesi.
Kastamonu Egitim Dergisi, 14(1), 299-308.

Haslaofga, E., Haslaofga, F., Kutlay, E. (2011). 9-10 Yas Gocuklarda Fiziksel Uygunluk Parametreleri
Arasindaki iligkiler. Spor Hekimligi Dergisi. 46(2):67-76.

Ozkan, A, Kayihan, G., Kaya, S., 0z, U. (2014). Farkli Spor Branslari ile Ugrasan Beden Egitimi Ogrencilerinin
Kuvvet ve Esnekliklerinin Belirlenmesinde Morfolojik Degiskenlerin Rold. International Journal of Sport
Culture Science. 2(Special Issue 1):453-9.

Sahin, M., Sahin, A., Coban, 0., Coskuner, Z. (2011). Taekwondo sporu yapan 7 ve 8 yaslarindaki erkek
cocuklarin bazi fiziksel ve antropometrik Slgiimlerinin incelenmesi. e-Journal of New World Sciences
Academy.6(2).

Sen, C., Durgun, B., Kozanoglu, ME. (2007). Deplasmanl Ligde Basketbol Oynayan Sporcularin Ust
Ekstremite Morfolojik Ozelliklerinin Mevkilere Gére Degerlendirilmesi. Spormetre Beden Egitimi ve Spor
Bilimleri Dergisi. 5(3):135-8.

Oktem, H., Olmus, H., Giimiis, A., Altaner, A., ilhan, E., Sertbudak, I., et al. (2017). The association between
hand dimensions and handgrip strength: a preliminary study. Eurasian Journal of Anthropology.8(2):35-44.

Eler, N., Eler, S. (2018). Raket sporlarinda kavrama kuvveti. Gazi Beden Egitimi ve Spor Bilimleri
Dergisi.23(2):103-10.

ilhan, M., Mendes, B. (2021). Bazi Spor Branslarinda EI Kavrama Kuvveti ile El Becerisi iligkisi. Kilis 7 Aralik
Universitesi Beden Egitimi ve Spor Bilimleri Dergisi. 5(1):44-51.

Anakwe, R., Huntley, J., McEachan, JE. (2007).Grip strength and forearm circumference in a healthy
population. Journal of Hand Surgery.32(2):203-9.

Turkish Journal of Health and Sport Volume:3 Issue:2 Aug 2022

47.

48.

49.

50.

Temur, B. (2017). Alt ve Ust Ekstremite Gevre Olgim Degerleri ile El Kavrama Kuvveti ve Sigrama Mesafesi
Arasindaki iligkinin incelenmesi. J Spor ve Performans Arastirmalari Dergisi. 8(1):1-9.

Jansen, CWS., Simper, VK., Stuart, Jr HG., Pinkerton, HM.(2003). Measurement of maximum voluntary
pinch strength:: Effects of forearm position and outcome score. J Journal of Hand Therapy. 16(4):326-36.
Bostanci, EY. (1956). Tiirk Erkek ve Kiz Gocuklarinda Kol, Ust Kol, On Kol v El Biiyiimesi ile Bedenin Diger

Kisimlari Arasindaki Korrelasyonlar Uzerinde Bir Aragtirma. Ankara Universitesi Dil ve Tarih-Cografya
Fakiiltesi Dergisi.14(1-2):103-203.

Bompa, T. (1999). Periodization training: theory and methodology-4th: theory and methodology-4th:
Human Kinetics publishers.

34



Cross-sectional Analysis of Driver Candidates Referred to the Neurology
Outpatient Clinic of a Tertiary Referral Hospital

Uclincii Basamak Bir Hastanenin Néroloji Poliklinigine Sevk Edilen Siiriici Adaylarinin
Kesitsel Olarak Incelenmesi

Ahmet Ozsimsek', Ece Ozdemir Oktem™

1. Alanya Alaaddin Keykubat Universitesi

Tip Fakiiltesi Noroloji Anabilim Dali, Alanya,
ANTALYA Objective: We aimed to reveal the epidemiological features, neurological disease diagnoses, and to investigate

the necessity for referral amongst cases referred to the neurology outpatient clinic of our hospital from primary
health care services.

Abstract

Material and Methods: In this cross-sectional study, 200 cases were included. The reasons for referral,
demographic characteristics, neurological and systemic diseases, drug use, examination findings, and the
ability to obtain a driver’s approval report were recorded.

Results: While 186 out of 200 cases (93%) met the neurological examination conditions for obtaining a driver’s
license, 14 (7%) could not due to varying neurological diseases. Seven of these patients were not suitable for the
driver’s approval report because of epilepsy, one had severe clonic hemifacial spasm, one had peripheral nerve
lesion, 2 patients had cerebral palsy, 2 patients had vascular dementia, 2 patients had movement disorders
and one was not suitable due to age. 54 of the cases referred to our clinic had a history of various neurological
diseases, 146 of total cases did not have a history of any neurological diseases.

Discussion: Our study is the first study to question the referral chain from a neurological perspective in driver
candidates, and sheds light on how the referrals of the referred patients end up in the post-referral period.

* Corresponder author: Dr.Ogr Uyesi Ece o ) o ) o
Ozdemir Oktem, Alanya Alaaddin Keykubat Keywords: Drivers” candidate, driver’s licence, neurological examination, referral

Universitesi Tip Fakiiltesi, Noroloji Anabilim
Dali, Alanya, ANTALYA. Ozet

Tel: 05327935622 Amag: Birinci basamakta hizmet sunan aile saglik merkezlerinden (ASM) tigiincii basamak bir merkez olan

e-mail: ece.oktem@alanya.edu.tr hastanemiz néroloji poliklinigine siiriicii saglik raporu muayenesi igin yonlendirilen olgularin epidemiyolojik
Orcid no: 0000-0002-1264-5696. ozelliklerinin, norolojik hastalik tanilarinin ve sevk edilme gerekliliklerinin aragtirilmasi amaglanmustir.

Gereg-Yontem: Bu kesitsel ¢aligmaya 200 olgu dahil edildi. Olgularin sevk gerekgeleri, demografik 6zellikleri,
norolojik ve sistemik hastaliklar, ilag kullanimi, muayene bulgular: ve siirticii olur raporu alip alamadiklari
kaydedildi

Bulgular: Olgularin 186’ti (%93) siiriicii belgesi alabilecek norolojik muayene sartlarini saglarken, 14’s1
(%7) farkli norolojik hastaliklar nedeni ile saglayamamistir. Bu hastalardan 7’s1 epilepsi, 1 hasta agir klonik
hemifasiyal spazm, 1 hasta periferik sinir lezyonu, 2 hasta serebral palsi, 2 hasta vaskiiler demans, 1 olgu da
yas nedeniyle siiriicii olur raporuna uygun bulunmamstir. Sevk edilen olgularin nérolojik 6zgegmislerine
bakildiginda; 54 olguda gesitli norolojik hastalik tanilar1 mevcutken, 146 olgunun herhangi bir nérolojik
hastalik tanis1 bulunmamaktaydi.

Tartigma: Caliymamiz, siiriicti adaylarinda norolojik agidan sevk zincirini sorgulayan ilk galiyma olup sevk
edilen hastalarin sevk sonrasi siirecinde bagvurularin nasil sonuglandigina 1s1k tutmaktadur.
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GIRIS

Diinya Saglik Orgiitiiniin verilerine gore tim diinyada trafik
kazalarinda her yil 1.3 milyon kisi hayatini kaybederken,
yaklagik 50 milyon civarinda kisi yaralanmaktadir. Eger yeterli
onlem alinmazsa trafik kazalarindaki 6lim sayisinin 2030
yilinda 2.5 milyona ulasacagi ongoriilmektedir (1). Trafik
kazalarinda en fazla kusur oraninin %95’i asan bir oranla
stirticiiler kaynakli oldugu disiiniilmektedir (2). Tirkiye
Istatistik Kurumu (TUIK) verilerinde, trafik kazalarinda en
fazla siiriicii, sonra sirasiyla yaya ve yol kusurlarimin sebep
oldugu bildirilmektedir (3).
kisinin genel saglik durumunun sebep oldugu kusurlar da yer

Stirticti hatalarmin i¢inde

alabilmektedir. Koruyucu saglik hizmetleri; genel saghg: ve
iyilik halini korumak, gelistirmek ve siirdiirmek; gelecekteki
muhtemel hastalik ve sakatlik riskini en aza indirmek veya
engellemek amaciyla sunulan hizmetleri kapsamaktadir (4).
Ulkemizde, koruyucu saglik hizmetleri kapsaminda, siiriicii
kusurlarini en aza indirerek toplumun giivenligini saglamak
ve kisilerin saghgina iligkin olasi risklerin oniine ge¢mek
amaciyla, siiriicii adaylarinda olmasi gereken sartlar Igisleri
Bakanligrnin Resmi Gazetede 29.12.2015 tarih ve 29.577 say1
ile yaymnlanan “Siirtici Adaylar1 ve Siiriiciilerde Aranacak
Saglik Sartlar1 Ile Muayenelerine Dair Yonetmeligi” ile
belirlenmistir. Bu yonetmelik hiikiimlerine gore, siirlicli ve
stirtici adaylarinin muayeneleri, birinci basamakta hizmet
sunan aile sagligi merkezleri (ASM), Saglik Bakanligi (SB)
ve Universitelere bagli saglik kuruluslar: ile S.B. tarafindan
ruhsatlandirilan 6zel saglik kuruluslarinda gorevli tabiplerce
yapilir ve saglik raporu diizenlenmektedir.

Calismamizin amacy; birinci basamakta hizmet
ASM’lerden hastanemiz

icin yonlendirilen olgularin

sunan

noroloji stirticii

poliklinigine
muayenesi epidemiyolojik
ozelliklerini, ndrolojik hastalik tanilarini ortaya koymak ve

sevk gerekliligini arastirmaktir.

YONTEM

Bu kesitsel caligmada, Ocak 2020 ile Eylil 2021 tarihleri
arasinda xxx Hastanesi Noroloji polikliniklerine siiriicii olur
muayenesi igin ASM’ler tarafindan sevk edilen 200 olgu
calismaya dahil edildi. Olgularin sevk gerekeeleri, demografik
ozellikleri, norolojik ve sistemik hastaliklari, ila¢ kullanimi,
muayene bulgular1 ve siirticii olur raporu alip alamadiklar
kaydedildi. Calisma 6ncesinde xxx Klinik Arastirmalar Etik
Kurulundan ¢aligma onay1 (13.10.2021, 15-02) alindi. Calisma
stiresince Helsinki Bildirgesi hasta haklar1 yonetmeligine bagl
kalind1. Olgularin sevk gerekgeleri, demografik ozellikleri,
norolojik ve sistemik hastaliklari, ila¢ kullanimi, muayene
bulgular: ve siiriicti olur raporu alip alamadiklar: kaydedildi.
Veriler istatistiksel olarak degerlendirildi.

Istatistiksel Analiz

Istatistiksel analizleri degerlendirmede SPSS (Statistical

Turkish Journal of Health and Sport Volume:3 Issue:2 Aug 2022

Package for Social Sciences) 20 istatistik paket programi
kullanildi.
istatistikler, ortalama, standart sapma, minimum-maksimum

Temel istatistiksel analizlerde; tanimlayici
degerleri ve ylizde degerleri kullanildi. Niteliksel verilerin
karsilagtirilmas1 amaciyla ki-kare testi kullanildi. p<0.05

degeri istatistiksel olarak anlamli olarak kabul edildi.

BULGULAR

Caligmaya dahil edilen 200 olgunun, 134’4 erkek, 66’1
kadindi. Olgularin ortalama yas1 42,59+17,405 (minimal
ve maksimal yaglar 16-84) yildi. Kadin olgularin ortalama
yas1 37,80+14,572 (minimal ve maksimal yaglar 16-71) yil,
erkeklerin ise 44,94+18,235 (minimal ve maksimal yaslar 16-
84) yil idi (Tablo 1). 200 olgunun 186’s1 (%93) siiriicii belgesi
alabilecek norolojik muayene sartlarini saglarken, 14’s1 (%7)
farkli nérolojik hastaliklar nedeni ile saglayamamstir (grafik
1). Bu hastalardan 7’s1 epilepsi, 1 hasta agir klonik hemifasiyal
spazm, 1 hasta periferik sinir lezyonu, 2 hasta serebral palsi ve 2
hasta vaskiiler demans nedeniyle siirticti olur raporuna uygun
bulunmamustir. 1 hasta ise; yas nedeniyle uygun bulunmamaistir
(grafik 2). Sevk edilen olgularin noérolojik 6zge¢mislerine
bakildiginda; 54 olguda cesitli norolojik hastalik tanilar:
mevcutken, 146 olgunun herhangi bir nérolojik hastalik tanisi
bulunmamaktayd: (grafik 3).

Siiriicii Muayenesi Sonuglan

Suriici olamaz
%7

Stirticti olur
%93

W Siriiciolur  m Siirlici olamaz

Grafik 1. Siiriicii Muayenesi Sonrasi Olgularin Degerlendirme Sonuglari

Siriict Sartlarini Saglamayan Olgularda Tanilar

.

= Serebral Palsi

= Epilepsi Vaskiler Demans

Klonik Hemifasyal Spazm = Yas = Periferik Sinir Lezyonu

= Hareket Bozuklugu

Grafik 2. Siiriicii sartlarini saglamayan olgularin sayisi
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Tiim Olgularin Nérolojik Ozge¢misleri
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Grafik 3. Sevk Edilen Tiim Olgularin Nérolojik Ozgegmisleri

Tablo 1. Olgularin Demografik Ozellikleri

Cinsiyet (Kadin / Erkek) 66 /134

Yas (Ortalama,Yil) 42,59+17,40
Erkeklerde ortalama yas (Yil) 44,94+18,23
Kadinlarda ortalama yas (Y1) 37,80+14,57

TARTISMA

Koruyucu hekimligin ana unsurlarindan biri olan birinci
basamak saglik hizmetlerinin etkin sekilde saglanmasi, en
kapsamli ve donanimli saglik hizmeti sunmay: hedefleyen
t¢iincii basamak tedavi merkezlerinin etkin ve spesifik saglik
hizmeti vermelerine olanak saglamaktadir (5). Bu baglamda
saglik hizmetinin bir parcasi olan sevk sistemlerinde
hastalarin 6ncelikle ilk bagvuruyu birinci basamaktaki hekime
yapmalar: sistemin dogru sekilde yiritiilmesi agisindan
onemlidir (6). Biz de ¢alismamizda birinci basamak saglik
hizmeti sunan ASM’lerden ti¢lincii basamakta hizmet veren
hastanemiz noéroloji poliklinigine siiriicii muayenesi amagh
sevk edilen olgularin demografik ve nérolojik 6zelliklerini ve
buna ek olarak sevk zincirinin igleyisi acisindan “stirticti olur
saglik raporu”nun birinci basamak saglik merkezlerinde ne
oranda verilebilecegini arastirdik. Calismamizda; hastanemize
sevk edilen toplam 200 olgudan 186’1 (%93) siiriicii belgesi
alabilecek norolojik muayene sartlarini saglarken, sadece
14 hasta (%7) norolojik agidan yeterli muayene sartlarini
saglamiyordu. Yeterli sartlar1 saglamayan hastalar icinde en
yitksek orani (%43) epilepsi hastalar1 olusturuyordu. Siiriicii
olur raporu amaciyla bagvuran epilepsi hastalarinin muayenesi
“Stirticti Adaylar: ve Siiriiciilerde Aranacak Saglik Sartlari ile
Muayenelerine Dair Yonetmelik”in dokuzuncu maddesi ikinci
bendinde detayli olarak agiklanmis ve 30.09.2021 tarihinde

revize edilmistir. Bu revizyona gore; epilepsi hastalar: alt1
ayda bir norolojik muayene yaptirdiklarini, ti¢ yil siiresince,
ilagsiz ya da en fazla iki antiepileptik ilag kullanirken ndbet
gecirmediklerini belgelemeleri durumunda néroloji saglik
kurulunca degerlendirilirler. lk ya da tek uyarilmamis nébet
geciren Kkisilerin alti aylik dénemlerle nérolojik muayene
yaptirdiklarini, iki yil boyunca hi¢ ndbet gegirmediklerini
ve antiepileptik herhangi bir ila¢ kullanmadiklarini
belgelemeleri halinde, noéroloji saglik kurulu tarafindan
degerlendirilebilirler. Bu bent kapsaminda néroloji saglik
kurulunca yapilacak tibbi degerlendirmede, ayrintili nérolojik
muayene, elektroensefalografi (EEG) ve noérogoriintiileme
yapilir. Yonetmelikten de anlasilacag gibi epilepsi hastalar1i¢in
stirticli belgesi muayenesi sartlar1 olduk¢a komplike olup gogu
zaman tek norolog karar1 degil noroloji saglik kurulu kararini
gerektirebilmektedir. Ayrica dogru karar verilebilmesi i¢in
tclincli basamak merkezde EEG ve radyolojik goriintilleme
gibi tetkiklerin yapilmasi gerekmektedir. Dolayisiyla epilepsi
tanisi olan hastalarin siiriicii belgesi muayenesinin bir noroloji
uzmani tarafindan karara baglanmasi uygun bir yaklasim

olacaktir.

2019 yilinda yayinlanan genis kapsamli bir derlemede epilepsi
hastalarinda trafik kazasi prevelansinin %0-61 arasinda
oldugu bildirilmistir (7). Epilepsi hastalarinin = stiriicii
olmast konusundaki kisitlamalar iilkeden tlkeye farklilik
gostermektedir. Ornegin; iilkemizde nobetsiz gecirilmesi
gereken siire 3 yil iken; ABD'de 3 ay ile 2 y1l arasinda, Kanadada

6 ay, Yeni Zelandada ise 1 y1l olarak belirlenmistir (8).

Norolojik hastaliklar arasinda énemli yer tutan diger bir
hastalik hareket bozukluklaridir.

neden olan nérolojik hastaliklar genis bir spektrum iginde

Hareket bozukluklarina
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degerlendirilebilir. Bunlardan bazilar1 medikal tedavi ile
kontrol altinda tutulabilmekte ve siiriicii adaylar1 igin bir engel
olugturmamaktadir. Bazi durumlarda ise; siiriiciiliige engel
teskil edebilir. Bizim vakalarimizin i¢inde 5 hareket bozuklugu
hastasindan sadece 2 tanesi uygun sartlar1 saglamamaktaydi.

“Strticit Adaylar1 ve Siriiciilerde Aranacak Saglik Sartlari
ile Muayenelerine Dair Yonetmelik’in dérdiincii maddesi
uyarinca siirticii ehliyeti almak {izere basvuran Kisilere
yapilacak muayenenin icerigi tanimlanmistir. Beyan formunda
norolojik hastalik ya da herhangi bir semptom belirtmeyen
stiriici  adaylarinin muayeneleri birinci basamak saglik
kuruluslarinda ilgili hekim tarafindan yapilabilir. Siriici
muayenesinden dnce siiriicii adayinin genel saglik durumu ile
alakali yazili beyani alinarak form doldurulur. Beyan formunda
6zellik bulunmayan ve birinci basamak merkezdeki muayenesi
normal olan saglikli bireylerde raporun tamamlanmasi i¢in tek
hekim yeterli iken; beyan formunda belirtilen ve/veya muayene
sirasinda stirticiiliige engel teskil eden bir durum saptanan
striicii adaylar: icin tgiinci basamak saglik kuruluslarina
sevk ve uzman hekim goriisii gerekebilmektedir.

Ilgili
baslica sevk edilme kriterleri; santral ve/ya periferik sinir

yonetmelige gore noroloji acgisindan belirlenen
sistemi hastaliklari, epilepsi, miyopati, progresif muskuler
distrofi, myastenia gravis gibi kas hastaliklari, progresif
seyirli ve fonksiyon kaybina yol acan Parkinson hastaligi,
multiple skleroz, motor ndron hastalig1 gibi nérodejeneratif
hastaliklardir. Bizim klinigimize sevk edilen hastalarin 54’tintin
ozge¢misinde norolojik hastalik oykiisii bulunurken, 146’sinda
herhangi bir nérolojik hastalik 6ykiisii bulunmuyordu. En
fazla sevk edilme nedeninin vertigo (%20) oldugu gozlendi.
Vertigo nedeniyle sevk edilen hastalarin tamami siiriicii
olur sartlarini karsilamaktaydi. Bizler ¢calismamizda; toplam
200 vakanin biiyiik ¢ogunlugunun 1.basamak merkezlerde
siiriicii olur raporu alabilecegini gdzlemledik. Ulkemizde
stiriici muayenesi amacl sevkleri oftalmolojik perspektiften
aragtiran Oktem ve ark.nin c¢alismasinda ¢alismamiza
benzer sekilde tiglincii basamak bir merkezdeki oftalmoloji
klinigine stirlici muayenesi amagli sevk edilen hastalarin
bityitk bir ¢ogunlugunun 1. Basamakta siirlici olur raporu
almasina engel teskil edecek bir durum goézlenmedi (9).
Ulkemizde birinci basamak saglik hizmetlerinin etkin
bir sekilde kullanilmasinin ve hasta sevklerinde segici
davranilabilmesinin; aile hekimlerinin sorumlu oldugu
niifus yogunlugunun azaltilmasina, birinci basamak saglik
kuruluslarinda standart bir yapinin saglanmasina, fiziki ve
teknik yapinin iyilestirilmesine bagl oldugu bildirilmistir
(10).

SONUC

Calismamiz, siiriici adaylarinda noérolojik agidan sevk
zincirini sorgulayan ilk ¢aligma olup sevk edilen hastalarin
basvurularinin nasil sonuglandigina 1s1k tutmaktadir. Siiriicii

muayenesi konusunda farkindaligin arttirilmasi ve endikasyon
dis1 sevklerin Oniine gecilmesi acisindan literatiire katki
saglayacagi kanisindayiz.
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Abstract

Aim: Coronavirus disease continues to affect the whole world for nearly 3 years. In this process, the health
and education community is also adversely affected. The aim of this study is to investigate the health effects of
radiofrequency electromagnetic field generating devices used by medical students in distance education during
the Covid-19 pandemic process.

Material and Methods: Our study was conducted on medical students following distance medicine education.
On 25-30 March 2020, data were collected with 22 questions and an online questionnaire (Google Form)
that lasted 2 minutes. The demographic characteristics of the students, their behavior of using smartphone/
computer, age, gender, and class characteristics were investigated.

Results: The mean age of medical students was 19.22+1.46 and 234 (52%) students participated. Cell phone
and computer use for six hours or more was found to be over 50%. The rate of head and neck exercise after
computer and smartphone use was n:28, 12%. According to the age and gender of the groups; A significant
difference was found between the questions of carpal tunnel, cervical lordosis syndrome, and do you take
protection from electromagnetic field (p<0.05).

Conclusion: In the course of the Covid-19 pandemic, long-term exposure of students to electromagnetic fields
in distance education can create important health problems.

Keywords: Covid-19, Electromagnetic fields, Health, Pandemic, Radiofrequency

Ozet

Amag: Korona virtis hastaligr 3 yila yakindir tim diinyay: etkilemeye devam etmektedir. Bu siiregte saglik
ve egitim camiasi da olumsuz etkilenmektedir. Bu galismamizin amaci Covid-19 pandemi siirecinde tip
6grencilerinin uzaktan egitimde kullandiklar1 radyofrekans elektromanyetik alan iireten cihazlarin saglik
uizerindeki etkilerini aragtirmaktir.

Yontem: Calismamiz, uzaktan tip egitimini takip eden tip 6grencileri tizerinde yapilmistir. 25-30 Mart 2020
tarihinde, 22 soru ve 2 dakika siiren online anket formu (Google Form) ile veriler toplanmustir. Ogrencilerin
demografik 6zellikleri, akill telefon / bilgisayar kullanma davranislari, yas, cinsiyet ve siniflara gore 6zellikleri
aragtirildi.

Bulgular: Tip 6grencilerin yas ortalamasi 19,22+1.46 ve 234 (52%) 6grenci katildi. Alt1 saat ve tizeri cep
telefonu ve bilgisayar kullanimi % 50 {izerinde bulunmustur. Bilgisayar ve akilli telefon kullanimi sonrasi bag
ve boyun egzersizi yapilma orani n:28, %12. Gruplarin yas ve cinsiyetine gore; karpal tiinel, servikal lordoz
sendorumu ve elektromanyetik alandan korunma 6nlenimini aliyor musunuz sorular1 arasinda anlamli bir
fark bulunmugtur (p<0.05).

Sonug: Covid-19  pandeminin devam etmesi siirecinde uzaktan egitimde Ogrencilerin uzun siire
elektromanyetik alana maruz kalmas1 6nemli saglik sorunlarini olusturabilir.

Anahtar Kelimeler: Covid-19, Elektromanyetik alanlar, Pandemi, Saglik, Radyofrekans
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Introduction Material and Method
In late December 2019, it was announced that there was an  Study Place and Design

epidemic of pneumonia of unknown origin in the city of
Wuhan, China. Later, to combat this epidemic, which spread
to many parts of the world, scientists conducted scientific
studies to prevent and control this pandemic (1). With the
spread of the Covid-19 pandemic, academic conferences, in-
house meetings and trainings have been limited or canceled.
Thus, it was recommended not to hold meetings with more
than ten people at first (2). The coronavirus disease, which
emerged in different countries about 3 years ago, carried face-
to-face education to online platforms. This situation affects the
quality of education and student satisfaction is questioned (3).

With the spread of the Covid-19 epidemic, each country has
started to take some measures in line with their own scales.
In our country, in line with the decision taken by the Higher
Education Council (YOK) (18 March 2020), it has been
reported that universities should start distance education in
line with their capacities. After this date, universities started
synchronous and asynchronous trainings and trainings were
continued using their own infrastructure or the software they
purchased (big blue button, perculus, zoom, keyps, aydep
etc.) (4,5). The Covid-19 outbreak has expanded educational
opportunities, revealing options to share information with
web-based technologies. Virtual learning technologies seem
to contribute to the learning of young physician candidates
(6). In Turkey, on the other hand, in recent years, in medical
education, it has been trying to reduce the theoretical courses,
increase the practical courses and use the students’ self-
learning methods by using technology and to put virtual
education methods into practice. As in the whole world, the
Covid-19 pandemic has negatively affected the education
process in Turkey (7). During the pandemic process, the
curricula of medical students have changed, and students are
struggling with the changes made (8). During the pandemic
process, lessons are followed by computer and mobile phone.
The development of technology and the cheaper prices of
smartphones lead consumers to use smartphones, and it is
predicted that the issue of smartphone addiction will have a
greater impact on the psychological and physical development
of society in the future (9). It is stated that young people follow
and use social media and social networks increase technology
addiction (10).

The Covid-19 pandemic has brought different learning
techniques to medical education by forcing the health and
education system. For this reason, in our study, we aimed to
determine the possible health effects of following a course with
a device (computer, mobile phone, etc.)

Term 1, 2, 3, 4 and 5 students studying at Kirsehir Ahi Evran
University Faculty of Medicine were included in this study.
With the online survey form (22 questions, 2 minutes response
time), information was collected via the link sent to the students’
whatsapp groups. It includes questions about the educational
status of the subjects in the study, age, gender and the activities
of using electromagnetic devices (computer, telephone) during
the pandemic process. The individuals included in the study
were included in the study after obtaining an online informed

consent form and their consent.

At the end of the study, the data obtained from all subjects
were compiled and a file was prepared for the data. Frequency
and percentage values of the data of all students included in the
study and chi-square test results were created. No exclusion
factor was used in the study.

Ethical Approval and Informed Consent

Kirsehir Ahi Evran University Faculty of Medicine Clinical
Research Ethics Committee granted approved for this study
(23/02/2021, Decision number: 2021-04/42).

Informed Consent

Informed consent of all volunteers who participated in the
online survey for this study were obtained.

Data Analysis

As aresult of the survey, all data were transferred to the e-excel
file. Then the data were analyzed using the program SPSS
21.0 (IBM Corp., Armonk, NY, United States). Frequencies
and rates were calculated by descriptive analysis. The chi-
square test was used to investigate the level of relationship
between variables. A p-value of less than 0.05 was considered
statistically significant.

Results

Our study was conducted on Kirgehir Ahi Evran University
Faculty of Medicine students. The total number of students
who have not graduated yet and for the year 2021, Term 1, 2,
3,4 and 5, is 445. The mean age of the students participating in
the study was 19.22+1.46 and 234 (52%) students participated
voluntarily. Our study included 148 female (63.2%) and 86
(36.8%) male medical students. Term 1: 93, term 2: 57, term 3:
49, term 4: 20 and term 5: 15 students participated in the study.
Body mass indexes of the periods were calculated. Body mass
indexes of 141 students were found to be in the normal range.
In Table 1, the number and percentage distributions of age,
gender, body mass index and classes are given.

In Table 2 and Table 3, the number of answers given by the
students to the survey questions and their percentage values
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Table 1. Demographic characteristics of the students participating in the study (data represent numbers and percentages)

Sex (F/M) n %
Female 148 63,2
Male 86 36,8
Age n % Class n % BMI n %
19 72 30,8 Term | 93 39,7 <18.5 23 9,8
20 56 23,9 Term Il 57 24,4 18.5-24.9 141 60,3
21 47 20,1 Term IlI 49 20,9 25-29 50 21,4
22 34 14,5 Term IV 20 8,5 30-34.9 17 73
23 12 51 Term V 15 6,4 >35 3 1,3
>23 13 57
Table 2: Number and percentage values of survey questions directed to students in distance education.
How many hours did you use a computer per day during | 1 hour 2 hour 4 hour 6 hour 8 hour +8 hour
the pandemic process? n:12 n:12 n:37 n:42 n:35 n:96
51% 51% 15.8 % 17.9 % 15 % 41 %
How many hours did you use a cell phone per day during | Thour 2 hour 4 hour 6 hour 8 hour +8 hour
the pandemic process? n:11 n:18 n:62 n:53 n:30 n:60
4.7 % 7.7 % 26.5% 22.6 % 12.8% 25.6 %
What is your screen-to-eye distance while studying/ | 10 cm 20cm 30cm 40 cm 50 cm +50 cm
listening on the phone? n:63 n:113 n:43 n:2 n:6 n:7
26.9 % 48.3 % 18.3% 0.9 % 2.6% 3%
What is your screen-to-eye distance while studying/ | 10 cm 20 cm 30 cm 40 cm 50 cm +50 cm
listening at the computer? n:7 n:26 n:67 n:82 n:30 n:22
3% 11.1% 28.6 % 35% 12.8% 9.4%
Where do you leave your cell phone when you sleep at | 30 cm away 50 cm away on charge under my pillow In another room
night? n:55 n:72 n:58 n:38 n:11
23.5% 30.8 % 24.8 % 16.2 % 4.7 % 9 hour
What is your daily sleep time? 4 hour 5 hour 6 hour 7 hour 8 hour n:13
n:5 n:33 n:75 n:91 n:17 5.6 %
2.1% 14.1% 321% 38.9% 73%

Tablo 3: Statistical analysis of students’ attitudes and behaviors during the pandemic process by age, class and gender: Pearson Chi-Square test.

With which vehicle did you continue your lessons? Smart phone Computer Both of them
n:19 n:141 n:74
8.1% 60.3 % 31.6 %
Have you done head and neck exercises after each lesson during the pandemic? Yes No
n:29 n:205
12.4 % 87.6 %
Do you turn off your mobile phone’s internet when you sleep at night? Yes No
n:110 n:124
47 % 53 %
Did you do head and neck exercises after using computer and phone? Yes No
n:28 n:206
12% 88 %
Have you heard of carpal tunnel syndrome? Yes No
n:159 n:75
67.9 % 321%
Have you heard of cervical lordosis syndrome? Yes No
n:160 n:74
68.4 % 31.6%
Do you take precautions to protect against electromagnetic pollution? Yes No | do not know
n:25 n:135 n:74
10.7 % 57.7 % 31.6 %

Turkish Journal of Health and Sport Volume:3 Issue:2 Aug 2022 I 1



Yavas M.C.

Radiofrequency Radiation Affected the Health

are presented. Students’ use of mobile phones for more than
+8 hours a day (25.6%) and computer use (41%) were found,
and the response was received from 38 (16.2%) people who left
their mobile phones under their pillows. Have you done head
and neck exercises after each lesson during the pandemic?
Those who answered no: 206 (87.6%). Have you heard of carpal
tunnel syndrome? 159 people yes (67.9%), 75 people no (32.1
%). Have you heard of cervical lordosis syndrome? 160 people
answered yes (68.4%), 74 people answered no (31.6%). Do you
take precautions to protect against electromagnetic pollution?
25 respondents answered yes (10.7 %), 135 answered no
(57.7%) and 74 people (31.6%) who said they did not know.

The comparison of the answers given by the students to the
survey questions by age, class and gender is presented in
Table 3. According to this, body mass index and where do you
leave your cell phone when you sleep at night? questions: a
significant change was found in age, class and gender (p<0.05).
A significant difference was found in the screen-eye distance
question: class and gender while studying at the computer
(p<0.05). Have you heard of carpal tunnel, cervical lordosis
syndrome? And do you take precautions to protect against
electromagnetic field? a significant difference was found
between these questions (p<0.05).

The number and percentage values of the answers given by the
students to the complaints they had after using the study tools
during the pandemic process are presented in Figure 1. Stress
160 people (68.3%), ligament pain 179 people (76.4%) and eye
disorder 173 people (73.9%) stated that they had complaints.

Stress
Weakness
Stomach problems

160 (68.3 oa)

148 (63.2 %)
50213 04)
Lack of attention
Palpitation
Forgetfulness
Lrritability
Headache
Ear discomfort
Eve discomfort

148 (63.2 09)
16 (19.6 9%)

112 (47.8 %)

127 (54.2 %)

179 (76.4 9%)

173 (73.9 %)

0 50 100 150 200

Figure 1: The number and percentage values of the complaints stated by the
students after the use of computers/phones during the pandemic process.

Discussion

Although the Council of Higher Education recommends that
the courses be taught synchronously, the number of universities
that can conduct all their courses synchronously is quite low,
and most of the universities have managed their education
processes using live course software. It has been reported that
both students and instructors have difficulties in the distance
education process (11). The coronavirus disease pandemic

has had devastating effects on many sectors and industries,
including medical education. Technological options have been
reviewed to minimize the disruption of medical education due
to this unpredictable impact (12). However, some studies have
reported that the covid pandemic has had positive results on
online medical education (13). It is therefore imperative for
continuity of medical education, technology-based (online
courses, videos, case vignettes, virtual simulators, webcasts,
online chat rooms) they should get used to learning (14). In
the study conducted on medical students during the pandemic
period, approximately 93% of the students reported that they
had a smartphone, while 75% of them reported that they
had a personal computer and that they followed the lessons.
In the study, it was reported that phones were used more
than computers (15). In order to develop a planned health
policy, attention should be paid to the prolonged exposure
of students to mobile microwaves during e-learning during
the pandemic period (16). In the study conducted in Nepal;
medical students stated that they did not find online courses
as effective as traditional classroom teachings (17). In our
study, the included medical students also followed the courses
remotely on the AYDEP (Ahi Proficiency-Based Education
Project) software using smartphones and computers. After
the synchronous education recommendation of the Higher
Education Institution with the start of the pandemic, Kirsehir
Ahi Evran University was seen to be ready for the conditions of
that day with the AYDEP software it used. In our study, the rate
of medical students having technological devices such as smart
mobile phones and (computer) laptops was found to be high.
It has been found that there is an increase in daily cell phone
and computer use. It was found that the rate of performing
hand and neck exercises after each lesson was low. It has been
observed that the distance to the eye distance of smartphones
and computers is not taken into account in remote course
follow-up. During the pandemic process, there was no
information or study about how the students’ work schedule
would be (daily working hours, sleep time, physical activity,
methods of protection from radiofrequency electromagnetic
field originating from smartphones and computers, etc.).

Ina study on the school success of technological devices and the
usage habits of these devices, the use of technology increases
the success of the school, besides, the use of these devices
for other than educational purposes also affects negatively.
In order to increase school success, it is essential to reduce
internet surfing time and impose a restriction on gaming (18).
The use of smartphones is becoming more common among
medical school students. It is stated that upper-term students
use more effectively than lower-term students in following
online courses. However, it is reported that additional studies
are needed for effective use of technology (19). It has been
reported that the use of mobile phones and being in a noisy
environment by the physician candidates while studying
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affects the attention of the students negatively and reduces
their motivation (20). It is stated that with the high increase
in smartphone use, it will cause distraction and anxiety in
students (21). Unless the cell phone is properly controlled, it
can become a critical problem in society (22). Internet use of 3
or more hours a day, decrease in sleep patterns and time spent
on social networks reduce face-to-face communication, thus
creating a risk situation for young people in terms of the harms
of these devices (23). In a study investigating the situation
between internet addiction and loneliness, it was stated that
there was a significant relationship between internet use and
loneliness (24). They follow medical students’ conversations
and messages, listening to lectures, online games and social
networks with smart phones. Thus, providing accessibility
to these devices may pose a risk factor for addiction (25).
In order to reduce internet addiction in students, we should
guide them to participate in sports and artistic activities (26).
In our study, it has been seen that they are a news about the
ways of protection from the negative effects of smart phones
and computers. It was observed that the daily sleep duration
of the students was close to the general average. In our study,
medical students complained of many complaints as a result of
the intensive use of smartphones and computers that they used
during the pandemic process. They reported that headache,
eye discomfort, stress, insomnia and lack of attention were
the most common among them. In literature studies, it is
seen that spending time with devices such as mobile phones
and computers that produce intense electromagnetic fields
will lead to addiction in the future. It has been observed that
literature similar to our study is rare. For this reason, there is a
need for more detailed studies on students’ academic success,
motivation, physical activity and health status in distance
education.

Conclusion

It is seen that it is essential to have continuity in medical
education during the Covid-19 pandemic process. It seems
that it will be beneficial for medical students to use electronic
learning methods and tools to cope with the interruptions
in education in the coming years in connection with the
developing situation. In cases where long-term distance
education needs to continue, it will be beneficial for the health
of students to give seminars and informative warnings so that
students do not depend on tools that create electromagnetic
fields.

Limitations

During the study, the web-based questionnaire system was
used and the questionnaire was not directly conducted face-
to-face because the Covid-19 Pandemic process continues and
medical students are away.
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Abstract

Aim: It was aimed to investigate the effects of the changing lifestyle and family medicine policlinic operation
due to the pandemic on the number of patients who applied to the Alaaddin Keykubat University (Alkii)
Alanya Training and Research Hospital family medicine outpatient clinic, and the frequency of diagnoses made
to the patients by retrospectively comparing the hospital records. Knowing the changing patient profile and
common diseases with the effect of the pandemic will contribute to the content of family medicine intern and
assistant training.

Method: All of the patients who applied to the Family Medicine Outpatient Clinic before the Covid-19
pandemic (01.01.2018 / 31.12.2018) and during the Covid-19 pandemic period (01.01.2020 / 31.12.2020)
were included in the study. Data on age, gender, and diagnosis were obtained retrospectively from hospital
information system records. Statistical analysis was made. Results; given as number, percent frequency, mean
+standard deviation. Chi-square test was used to compare the groups in terms of categorical features, p< 0.05
was considered significant.

Results: A total of 20,027 patients applied to the family medicine outpatient clinic before and during the
pandemic. Considering the frequency of diagnoses made to the patients, there was a statistically significant
difference between the two groups. The most common diagnosis before the pandemic was Essential
Hypertension (110) 16.28% (n: 2845) and the most frequent admission was in the age group of 65 and above,
37.78% (n: 8398), the most common diagnosis during the pandemic was General Medical Examination (
700.0) was 19.35% (n:1620) and the most common admission was 39.21% (n:3597) in the 45-64 age group.

Conclusion: Due to the pandemic, some changes were made in the outpatient service, which is a part of the
family medicine discipline, and this caused significant changes in the number of patients who applied to the
family medicine outpatient clinic in Alanya and in their diagnosis. Knowing the polyclinic patient profile and
common diseases will contribute to the content of family medicine intern and assistant training.

Keywords: Pandemic, Covid-19, Family Medicine.

Ozet

Amag: Pandemi nedeniyle degisen yasam tarzinin ve aile hekimligi poliklinik isleyisinin Alaaddin Keykubat
Universitesi (Alkii) Alanya Egitim ve Aragtirma Hastanesi aile hekimligi poliklinigine bagvuran hasta sayisina,
hastalara konulan tanilarin sikhigma etkilerinin retrospektif olarak hastane kayitlarindan kargilagtirilarak
arastirilmasi1 amaglanmustir. Pandemi etkisiyle degisen hasta profili ve sik goriilen hastaliklarin bilinmesi, aile
hekimligi intorn ve asistan egitiminin igerigine katki saglayacaktir.

Yontem: Aile Hekimligi Poliklinigime Covid-19 pandemisi 6ncesinde (01.01.2018/ 31.12.2018) ve Covid-19
pandemi siirecinde (01.01.2020/ 31.12.2020) bagvuran hastalarin hepsi aragtirma kapsamina alinmuis olup yas,
cinsiyet ve tanilari ile ilgili veriler hastane bilgi sistemi kayitlarindan geriye doniik olarak elde edildi. Hastalar
pandemi dncesi ve pandemi siireci olarak iki grupta degerlendirildi. Istatistiksel analiz yapilmistir. Sonuglar;
sayl, yuzde frekans, ortalamatstandart sapma olarak verilmistir. Kategorik yapidaki ozellikler bakimindan
gruplarin karsilagtirilmasinda Ki-Kare Testi kullanilmigtir, p< 0,05 anlamli kabul edilmistir.

Bulgular: Aile hekimligi poliklinigine pandemi 6ncesi ve pandemi siirecinde toplam 20.027 hasta bagvurdu.
Hastalara konulan tanilarin siklig1 dikkate alindiginda iki grup arasinda istatistiksel agidan 6nemli farklilik
vardi. Pandemi dncesi en sik konulan tan1 Esansiyel Hipertansiyon (I110) %16,28(n:2845) ve en sik bagvuru 65
yas ve tizeri yas araliginda iken %37,78 (n:8398), pandemi siirecinde en sik tan1 Genel Tibbi Muayene (Z00.0)
9%19,35(n:1620) ve en sik bagvuru 45-64 yas araliginda %39,21(n:3597) idi.

Sonug: Aile hekimligi disiplinin bir pargasi olan poliklinik hizmetinde, pandemi nedeniyle birtakim
degisikliklere gidilmis, bu durum Alanya 6zelinde aile hekimligi poliklinigine basvuran hasta sayisi ve
tanilarinda 6nemli degisikliklere neden olmustur. Poliklinik hasta profili ve sik goriilen hastaliklarin bilinmesi,
aile hekimligi int6rn ve asistan egitiminin igerigine katki saglayacaktir.

Anahtar Kelimeler: Pandemi, Covid-19, Aile Hekimligi.
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GIRiS

Aile hekimligi tip disiplini ihtiyagtan dogmustur. ABDde
1938de uzman hekim orani %20,8 iken, 1970’te %75,7’ye
¢ikmistir. Bununla birlikte 1938'de %79,2 olan pratisyen hekim
orani 1970te %17,3%e dismiistiir. 20.yy ortasindan itibaren
hekimler arasinda uzmanlagma hizla artmis ve hastalarin tan
ve tedavilerini takip edecek, adeta orkestra sefi gibi diger tip
disiplinlerinden gelen bilgileri harmanlayip hastanin yararina
kullanacak bir tip disiplinin olmasi gerektigi ortaya ¢ikmuistir.
[lk kez béyle bir tip disiplinin olmasi gerektigini bildiren 1923
yilinda Dr. Francis Peabody olmus ve devaminda 1966da
Millis ve Willard raporlariyla bu fikir desteklenmistir. ABDde
aile hekimligi tip disiplini ilk olarak 1969 yilinda taninmigtir
(1).

Aile hekimligi disiplinin gerekliligi yine ABDde yapilan 2000
yilina ait istatistiklerde de ortaya ¢ikmaktadir. Istatistiklere
gore diger tim uzmanlik dallar ile kiyaslandiginda giinde
en ¢ok hasta bakan uzmanlik dali aile hekimligi olmustur.
ABDde 2000 yilinda toplam 822 milyon hekim muayenesinin
199 milyonu (%24) aile hekimligi uzmanlar: tarafindan, 126
milyonu (%15) dahiliye uzmanlar1 ve 104 milyonu da (%12)
cocuk saglig1 ve hastaliklar1 uzmanlari tarafindan yapilmistir

(1).
Aile  hekimligi
1.basamaginda yer almakta ve her iilke kendisine gore farkls

disiplini  tlkelerin  saglik  sisteminin
uygulamaktadir. Ornegin Almanyada ilk olarak 1976 yilinda
aile hekimligi kiirsiisit kurulmusg ve 1994 yilindan itibaren de
1.basamakta ¢aligacak hekimlerin aile hekimligi uzmani olma
sart1 getirilmistir (2). Ingilterede ise aile hekimligi uzmanlik
egitimi 1979 da zorunlu hale getirilmistir ve 1 yillik internlitk
doneminden sonra, 2 yillik hastane egitimini ve daha sonra da
egiticilik egitimi almis bir aile hekiminin yaninda gececek olan
1 yillik bir egitim siiresini kapsamaktadir (2).

Ulkemizde uzmanlik egitimi ilk olarak Istanbul, Ankara ve
[zmirde baslamig ve 1993 yilinda da iiniversitelerde anabilim
dali kurulmasina izin verilmistir (3). Aile hekimligi uzmanlk
egitimi siiresi toplam 36 ay olup, bunun yaris: rotasyonlarda
gecmektedir. Rotasyon yapilan bolimler ve siireleri siirekli
guncellenmekte olup Tipta Uzmanlik Kurulunun (TUK)
15.11.2017 tarih ve 1029 sayili karariyla I¢ Hastaliklar1 (4 ay),
Cocuk Sagligi ve Hastaliklar1 (4 ay), Kadin Hastaliklar1 ve
Dogum (3 ay), Ruh Saglig1 ve Hastaliklar1 (2 ay), Acil Tip (1
ay), Cildiye (1 ay), Goglis Hastaliklar1 (1 ay), Kardiyoloji (1
ay), Se¢meli Rotasyon (N6roloji-FTR-Genel Cerrahi, herhangi
birinden 1 ay) olarak toplam 18 ay olarak diizenlenmistir (4)

Ulkemizde aile hekimligi uygulamas ilk olarak 2005 yilinda
Diizce ilinde pilot uygulama olarak baglatilmis ve 2010 yil
sonu itibari ile iilke genelinde aile hekimligi uygulamasina
gegilmistir. Aile hekimligi uygulamasi ile Aile Saglig
Merkezlerinde (ASM) aile hekimi ve aile saglig1 ¢alisanlar1

tarafindan, birinci basamak saglik hizmetlerinden bireye
yonelik koruyucu, tani, tedavi ve rehabilite edici saglik
hizmetleri verilmektedir (2). Ulkemizde aile hekimligi
uzmanlik egitimi 2 farkli sekilde verilmektedir. ilki diger tip
disiplinlerinde oldugu gibi Tipta Uzmanlik Sinavi (TUS)na
girerek ve 3 yillik egitim siirecinin sonunda uzmanlik tezi
hazirlayip, jiiri 6niinde tez savunmasi yeterli goriildiikten
sonra akabinde uzmanlik sinavinda da basarili olunmasi
halinde alinabilmektedir. Ikinci bir tercih de 2011 yilindan
itibaren uygulamada olan, 5258 Sayil1 Aile Hekimligi Kanunu
hiikiimlerine gore sozlesmeli aile hekimi olarak gorev
yaparken, TUSa girip merkezi yerlestirmeye tabi olmaksizin
sadece klinik bilimlerden hesaplanan «A» grubu puani en az
«40» almig olmak, gorev yaptig1 ilde SAHU (sozlesmeli aile
hekimligi uzmanlig) egitimi veren egitim kurumu olmamasi
halinde Saglik Bakanliginin belirledigi illerdeki egitim
kurumlarindan birini tercih etmektir. SAHUda uzmanlik
egitim siiresi 6 yil olup, 18 ay rotasyonlarda ge¢mektedir. Yine
ilkinde oldugu gibi uzmanlik tezi hazirlama, tez savunmasinin
yeterli goriilmesi halinde, akabinde uzmanlik sinavindan
basarili olmak kosuluyla uzmanlik belgesi alinabilmektedir

(5).

Aile hekimligi denilince aklimiza ne gelmelidir? Diinya
Aile Hekimleri Birligi Avrupa Toplulugu (WONCA-EU)
tarafindan yapilan tanima gore; Aile hekimligi kendi egitim
igerigi, arastirmalari, kanita dayali ve klinik uygulamalari olan
akademik, bilimsel bir disiplin ve birinci basamaga odakl
bir klinik uzmanliktir (6). Aile hekimligi disiplini i¢in temel
cekirdek yeterlilikler vardir. Bunlar: Birinci basamak yonetimi,
biitiinciil ve kapsaml yaklasim, kisi merkezli bakim ve toplum
yonelimli olma olarak sayilabilir (6).

Alanya Alaaddin Keykubat Universitesi (Alkii) Tip Fakiiltesi
Aile Hekimligi Anabilim Dali 2017 yilinda Dr. Ogr. Uyesi
Ismail Sarikan tarafindan kurulmugtur (7). Egitim 6gretim
faaliyetleri ve poliklinik hizmetleri 1 6gretim tyesi ile devam
ettirilmektedir. Anabilim dalina bagli poliklinik hizmetleri
Alkii Alanya Egitim ve Arasgtirma Hastanesi biinyesinde aile
hekimligi polikliniginde (hafta i¢i 4 giin) ve Geleneksel ve
Tamamlayici Tip (Getat) uygulama merkezinde (hafta ici 1 giin)
verilmektedir. Pandemi siirecinde bu ¢aligma diizeni degismis
ve covid poliklinigine olan gorevlendirmelere bagl olarak aile
hekimligi poliklinigi bazi giinler hizmet verememistir.

Yeni korona viriis hastaligi (Covid-19) etkeni SAR-Cov-2
olup, ilk olarak Cin’in Hubei eyaletine bagli Vuhan gehrinde
solunum yolu belirtileriyle (ates, 6ksiiriik ve nefes darligr)
2020 y1li Ocak ayinda tanimlanmugtir.[6] Diinya Saglik Orgiitii
(DSO), Covid-19 salginini 2020 yili Mart ayinda pandemi ilan
etmistir. Ulkemizde Covid-19 ile ilgili ilk vaka 2020 yili Mart
ayinda tanimlanmuigtir (8).

Bu ¢alismada pandemi nedeniyle Alkii Alanya Egitim ve
Aragtirma Hastanesi aile hekimligi polikliniginin isleyisinde
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yapilan degisiklikler, giindelik yasama getirilen sinirlhiliklar
(evden disar1 ¢ikmalarin kisitlanmasi, kalabalik ortamlara
girislerde PCR test zorunlulugunun getirilmesi, kisiler
aras1 mesafelerin  diizenlenmesi) ile kronik hastalara
getirilen kolayliklarin (flag raporlarinin otomatik olarak
SGK tarafindan yenilenmesi ve raporlu ilaglarin hekime
bagvurmadan dogrudan eczanaden alinabilmesi) (9) aile
hekimligi poliklinigine basvuran hasta sayisina, hastalara
konulan tanilarin sikligina etkilerinin pandemi o6ncesi ve
pandemi siirecinde retrospektif olarak hastane kayitlarindan
karsilagtirilarak arastirilmasi amaglanmistir. Pandemi etkisiyle
degisen hasta profili ve sik goriilen hastaliklarin bilinmesi,
aile hekimligi intdrn ve asistan egitiminin igerigine katki
saglayacaktir.

YONTEM

Arastirma i¢in ilk olarak Alki Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu'ndan 10.11.2021 tarih ve 17-03 sayili
onay alindi. Alkii Alanya EAH aile hekimligi poliklinigine
Covid-19 Pandemisi oncesinde (01.01.2018/31.12.2018)
ve Covid-19 Pandemi siirecinde (01.01.2020/ 31.12.2020)
basvuran hastalarin hepsi arastirma kapsamina alinmis olup
yas, cinsiyet ve tanilari ile ilgili veriler retrospektif olarak
hastane bilgi sistemindeki hasta dosyalarindan elde edildi.
Hastalar pandemi 6ncesi ve pandemi siireci olarak iki grupta
degerlendirildi.

Istatiksel analiz i¢in SPSS 15.0 paket programi ve Microsoft
Office Excel 2016 programi kullanilmistir. Verilere ait
tanimlayict degerler sayi, yiizde frekans, ortalama + standart
sapma, minimum ve maksimum deger olarak gosterildi.
Kategorik yapidaki degiskenlerin karsilagtirilmasinda ki-
kare testi, normal dagilima uyan verilerin oldugu grubun
ortalamalarinin evren ortalamasindan istatistiksel 6nemlilik
analizi igin One Sample T Testi, iki bagimsiz degiskenin
ortalamalar1 arasindaki énemlilik igin Independent Sample
T testi eger veriler normal dagilim gostermiyorsa non-
parametrik test olan Mann-Whitney U testi kullanilmig olup,
istatistiksel anlamlilik diizeyi p<0,05 olarak kabiil edilmistir.

BULGULAR

Aile hekimligi poliklinigine 2018 (Pandemi 6ncesi donem)
ve 2020 (Pandemi siireci dénem) yillarinda toplamda 20.027
hasta bagvurmustur. Pandemi 6ncesinde 14.468 hastaya 17.476
adet tani konulmustur. (Hastalarin bir kismi birden fazla
tani almasi nedeniyle degerler farklidir) Pandemi siirecinde
ise 5.563 hastaya 8.368 adet tani konulmustur. Pandemi
oncesi 677 adet ICD-10 kodlu (International Classification
of Diseases; Uluslararasi Hastalik Siniflamasi) farkli tani
konulmusken, pandemi siirecinde 424 adet farkli ICD-10
kodlu tani konulmustur.

Gruplardaki hastalarin cinsiyete gore dagilimi;; pandemi
oncesi %61,401 (n:8886) kadin, %38,60’1 (n:5582) erkek olup,

yas aralig1 (min:5 aylik, max:96 yas) iken, pandemi siirecinde
bagvuranlarin %62,50’si(n:3477) kadin, %37,50’si (n:2086)
erkek olup yas araligi (min:4 aylik, max:103 yas) idi (Sekil 1).
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Sekil1. Gruplarin cinsiyete gore dagilimlari

Hastalara konulan tanilar dikkate alindiginda iki grup arasinda
siralamada belirgin farklilik vardi. Gruplar arasinda ilk bes (5)
tanida da farklilik vardi. Pandemi oncesi ilk bes tani sirasiyla;
%16,28(n:2845)  Esansiyel(Primer) Hipertansiyon (I10),
%12,42(n:2171) Kirginlik, Yorgunluk (R53), %12,01(n:2100)
Akut Ust Solunum Yolu Enfeksiyonlar1 (USYE)(J06, J0O, J02),
%11,90(n:2074) Genel Tibbi Muayene(Z00.0), %6,5(n:1136)
Gastroozafagiyal Reflii Hastaligi(GOR)(K21.9, K21) iken,
pandemi siirecinde en sik ilk bes tani sirasiyla; %19,35(n:1620)
Genel Tibbi Muayene (Z00.0), %12,38(1036) Esansiyel
Hipertansiyon (I10), %8,87(n:742) Laboratuvar Muayenesi
(Z01.7), %7,17(n:600) Insiiline bagli olmayan DM(NIDDM)
(E11.9), %6,90 (n:577) Kirginlk, Yorgunluk(R53) idi (Tablo
1).

Tablo 1. Pandemi dncesi ve pandemi siiresince bagvuran hastara konulan en sik
bes taninin dagilimi*

LGrup(Pandemi Onces) 2Grup(Pandemi Siirec)) | P

Tamlar 1 % Tamlar L % | 0,000
Esansiyel(Primer) Hipertansiyon (110) 2845 16,28 Genel Trbbi Muayene(Z00.0) 1620 1935 | 0,000
Kirgimhk, Yorgunluk (R53) 2171 1242 Esansiyel(Primer) Hipertansiyon 1036 1238 | 0,000

(1o
Akut Ust Solumm Yolu 2100 1201 Laboratuvar Muayenesi (Z01.7) 742 887 | 0,000

Enfeksiyonlan (USYE,J00, 102, J06)

Genel Tibbi Muayene(200.0) 2074 1190 Insiline bagh olmayan DM 600 717 ] 0,000
(NIDDM) (E11.9).

Gastrodzafagiyal Refli 1136 65  Krgolik Yorgunluk(RS3) 571 690 | 0000

Hastali&1(k21.9, K21)

*Yukandaki tablodaki degerler tim tam kodlan femel almarak hesaplanmishr.
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Calismamiza dahil edilen hastalarin yas ortalamasi pandemi
oncesi 51,23+18,989 yil iken pandemi siirecinde 49,50+19,166
yil idi (Tablo 2). Calismamizda buldugumuz her iki grubun
ortalama yas degeri (Evren ortalamasi=50,36 yil) ortalamanin
onemlilik testine gore (one-sample t test) istatistiksel olarak
anlamlidir (p<0.05 / Tablo 3).

Tablo 2. Gruplarin yas ortalamalari

Group Statistics

Std. Error

gruplar N Mean Std. Deviation Mean
yas grup1 14466 51,23 18,989 158
grup2 5561 49,50 19,166 257

Pandemi oncesi en stk %37,78 (n:8398) 65 yas ve iizeri yas
araliginda basvuru yapilmigken, pandemi siirecinde en sik
%39,21(n:3597) 45-64 yas araliginda basvuru yapilmisti. Yas
gruplar1 arasinda hasta sayisi agisindan istatistiksel olarak
anlamli fark bulunmaktadir (p=0,000 /Sekil 2). Gruplara gore
pandemi Oncesi ilk bes (5) taninin vaka sayisi ile pandemi
stirecindeki ayni tanilarin vaka sayisi arasinda istatistiksel
yonden anlamli farklilik tespit edilmistir (p=0,000).

Tablo 3. Gruplarin yaslan ortalamasinin evren ortalamasi arasindaki farkin

onemlilik testi

Independent Samples Test

Levene's Test for
Equalty of Variances ttest for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (24ailed) | Difference | Difference | Lower Upper
s Equlwanances | o 18| 57| 200 wo| 7 30| e 28
assumed
Equal variances
n:lassumed 5743 |10000,487 000 1732 a0 1| 234
9000
BO94 8038
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Sekil 2. Gruplarin yas araligina gore dagilimlari.

TARTISMA

Calismamiza dahil edilen hastalarin yas ortalamasi pandemi
oncesi 51,23+18,989 yil iken pandemi siirecinde 49,50+19,166
yil idi. Topalli ve ark. tarafindan yapilan ¢alismada Kocaeli
Hereke Aile Hekimligi Merkezine yapilan toplam 2691
basvurunun yas ortalamasi 32,30+18,40 yil (10), Yilmaz
ve ark. tarafindan yapilan c¢alismada Diizce 3 Nolu Aile

Sagligi Merkezime bagvuran 5690 hastanin yas ortalamasi
42,8+0,3 yil (11), Kiigitkerdem ve ark. tarafindan Izmir de
3.basamak hastanede yapilan bir ¢alismada 799 hastann yas
ortalamasi 47,11£16,70 yil olarak bulunmustur (12). Sensoy
ve ark. tarafindan yapilan Aydin Adnan Menderes Universitesi
Umurlu Aile Hekimligi Merkezine toplam 1961 basvurunun
yas ortalamasi 37,40 y1l (13) olarak hesaplanmistir.

Yukarida belirtilen ¢alismalarda farkli yas ortalamalarinin
olmast saglik hizmeti sunucusunun hangi basamakta yer
aldigiyla yakindan ilgilidir. Soyleki 1.basamak saglik hizmeti
sunan aile sagligi merkezine yapilan basvurularin 6nemli
bir kismini bebek ve ¢ocuk muayeneleri olugturdugundan
dolayr Topalli ve ark., Yilmaz ve ark., Sensoy ve ark’nin
yaptig1 arastirmalarda ortalama yas bizim ¢alismamizdan
diisitk bulunmugtur. Bizim arastirmamiza benzer 3.basamakta
yapilan Kiigitkerdem ve ark’larinin yaptig1 arastirmada ise
bizim ¢aligmamiza yakin bir sonu¢ bulunmustur. Saglk
hizmeti sunucusu 3.basamak olan kurumlarda aile hekimligi
poliklinikleri genellikle i¢ hastaliklar1 poliklinigine benzer
hasta populasyonuna hitap ettiginden boyle bir sonugla
karsilagilmaktadir.

Bagvurular cinsiyete gore degerlendirildiginde S$ensoy ve
ark. tarafindan yapilan ¢aliymada hastalarin %62,1(n:1217) ‘i
kadin, %37,9(n:744)’ u erkek, Topall1 ve ark. tarafindan yapilan
calismada hastalarin %58,9(n:1568)’u kadin, %41,1(n:1105)’i
erkek, Yilmaz ve ark. tarafindan yapilan ¢alismada hastalarin
%58,3(n:3317) 1 kadin, %41,7(n:2373) si erkek, Kiigitkerdem
ve ark. tarafindan yapilan ¢aligmada hastalarin %68,2(n:545)
si kadin, %31,8(n:254) i erkektir. Bizim ¢aligmamizda da
benzer degerler bulunmus olup kadinlar %62,60 (n:10.940)
ile ilk siradaydi. Kadinlarin basvuru sayisinin erkeklerden
fazla olmasinin nedeni, kadinlarin sagliklarina erkeklerden
daha fazla 6nem vermeleri, ev hanimlarinin ¢alisan erkeklere
nazaran daha ¢ok vakitlerinin olmas: seklinde yorumlanabilir.

Caligmamizda hastalara konulan tanilarin sikligi pandemi
oncesi donemde en sik Esansiyel Hipertansiyon (ICD 10:
110) iken pandemi siirecinde Genel Tibbi Muayene (ICD
10: Z00.0) olarak bulunmugtur. Kiigitkerdem ve ark’larinin
yaptig1 ¢alismada da en sik Hipertansiyon tanisi konulmusg
olup bizim ¢alismamiz ile uyumluydu. Topalli ve ark., Yilmaz
ve ark., Sensoy ve arklnin yaptigi arastirmalarda sirasiyla
en sik konulan tanilar kas-iskelet sistemi rahatsizligi, akut
nazofarenjit(nezle), genel tibbi muayene olarak bulunmustur.
Poliklinik populasyonunun yas ortalamast 40 ve alti olan
merkezlerde sik goriilen hastalik tanilari genellikle iist solunum
yolu enfeksiyonlar1 (USYE), bel agrisi ve miyaljiler iken, yas
ortalamasi 50 ve iizerinde olan aile hekimligi polikliniklerinde
(genellikle 3.basamakta saglik hizmeti veren aile hekimligi
poliklikleri) yasla birliklte siklig1 artan hipertansiyon (HT),
hiperlipidemi (HL), diyabet (DM), kronik obstruktif akciger
hastaligi(KOAH) gibi kronik hastaliklarin goériilme sikligt
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daha fazla olmaktadir. Bizim ¢aligmamizda pandemi Oncesi
en sik konulan tani ile pandemi siirecinde en sik konulan
tanmin farkli ¢itkmasinin nedeni, pandemi stirecinde kronik
hastaliklar i¢in hastalarin tiger aylik periyodlarla ilaglarini
hekime yazdirmaksizin dogrudan eczaneden alabilmeleri
ve kronik hastalig1 olan hastalarin rapor yenileme islemleri
de yine hekime basvurmaksizin Sosyal Giivenlik Kurumu
(SGK) tarafindan iiger aylik dénemlerde yenilenmesi seklinde
yorumlanabilir.

ABDde 2012 saglik istatistikleri merkezi verileri kullanilarak
Michael R. Peabody ve ark. tarafindan yapilan bir arastirmada
1893 farkli ICD-9 kodlu tani 27 hekim tarafindan spesifik
800 tane farkli ICD-9 kodlu taniya indirgenmistir. Aile
hekimlerinin karsilagtig1 en sik ilk 3 hastalik tani sirasiyla:
Tanimlanmamis esansiyel hipertansiyon (ICD-9 kodu:4019),
tanimlanmanus hiperlipidemi (ICD-9 kodu:2724) ve 3. sirada
da diyabetes mellitus, komplikasyonlu veya komplikasyonsuz
(ICD-9 kodu:25000) olarak siralanmaktadir (14). Michael
R. Peabody ve ark. tarafindan yapilan bu calismada saglik
kurumu kayitlarina girilen yanlis veya hatali hastalik kodlar:
kismen ayiplanmaya c¢alisilmis, bazi yan dal hastalik kodlar
bilinen en yakin hastalik kodu ¢ercevesinde degerlendirilmis
ve o sekilde siniflandirilmistir.

Galigmamizin  bazi kisitliliklar1  bulunmaktadir. Ornegin
Michael R. Peabody ve ark. tarafindan yapilan ¢aligmada oldugu
gibi bazi ICD-10 kodlar1 birbirine yakin hastaliklar1 temsil
etmektedir. Bu nedenle sik goriilmesine ragmen istatistiksel
verilerde ayr1 ayr1 kodlarla temsil edilmesi nedeniyle sik
goriilmeyen hastaliklar sinifinda degerlendirilebilmektedir.
Biz ¢alisgmamizda birbirine yakin kodlar1 tek bir ICD-10
kodunda toplamaya c¢alistik. Ornegin; E03: Hipotiroidi,
diger ve E89.0: Hipotiroidi, girisim sonrasi gelisen, E03.9:
Hipotiroidi, tanimlanmamig ICD-10 kodlar: tek baglik altinda
“hipotiroidi” olarak siniflandirildi ve frekansi buna goére
hesaplandi.

SONUC

Aile hekimligi disiplinin kapsam alani ¢cok genis olup, konularin
onemlilik sirasina gore derecelendirilmesi, asistan ve intérn
egitiminde 6nemlidir. Egitim konularinin belirlenmesinde
1.basamak, 2.basamak ve 3.basamakta hizmet veren aile
hekimligi polikliniklerinde konulan tanilarin sikligi ve
cesitliligi dikkate alinmalidir. Pandemi etkisiyle degisen hasta
profili ve sik goriilen hastaliklarin bilinmesi, aile hekimligi
intorn ve asistan egitiminin icerigine katki saglayacaktir.

Bu ¢alismamizda oldugu gibi aile hekimligi poliklinigi hasta
portfoyii ve tani sikligini poliklinigin kaginci basamakta
hizmet verdigi, pandemi gibi salgin hastalik varlig1 gibi
nedenler degistirebilmektedir. Dolayisiyla bu konuda daha
fazla ¢aligma yapilmasina ihtiyag vardir.
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Measuring The Knowledge Levels of Health Staff on Advanced Cardiac
Life Support

Saglik Personellerinin Ileri Kardiyak Yasam Destegine Iliskin Bilgi Diizeylerinin Olgiilmesi

Alpay Tuncar™, Attila Bestemir® Abstract

Aim: Return of spontaneous circulation is the first step of the goals to be achieved after cardiac arrest. Following
the patient’s cardioversion, advanced cardiac life support (ADLS) is the most important step that increases the

1. Department of Emergency Medicine, chance of survival, which should be provided by a trained team. In this study, it was aimed to evaluate the
Department of Emergency Medicine, The knowledge of healthcare professionals in different fields on ADLS and to investigate the effect of ADLS training
Minister of Health, Department of Medical on awareness.

Specialty Board, Ankara, Tiirkiye. Method: Healthcare professionals consisting of specialist physicians, general practitioners, pharmacists, nurses,
2. Department of Emergency Medicine, The midwives, health officers, anesthesia technicians, emergency medicine technicians, laboratory technicians and
Minister of Health, Department of Planning, biologists in a state hospital were included in the study. The main differences were evaluated by a retrospective
Ankara, Tiirkiye review of the responses to the pre- ADLS baseline assessment tests and the post-training tests.

Results: The study consisted of 39 specialist physicians, 17 general practitioners, 217 nurses, 70 midwives,
29 health technicians, 22 health officers, 19 anesthesia technicians, 5 emergency medicine technicians, 4
laboratory technicians, 5 biologists, 5 pharmacists, 5 social workers, 4 dietitians. A total of 441 healthcare
professionals from 12 different occupational groups participated. In the pre-test, it was seen that the number of
participants who passed the 70 threshold was 179, and the number of those who could not pass the threshold
was 262. The success rate in the pre-test was found to be 40.5%. A post-test was applied to the participants
after the IKYD training. In the post-test, in which 441 people participated, it was seen that everyone passed the
threshold of 70 and was successful. The success rate in the post-test was 94%.

Conclusion: In the light of our findings, we believe that the periodic repetition of the trainings on ADLS and

the examination of the competencies of health workers by putting them to the test will contribute to raising
* Corresponder author: Alpay TUNCAR, awareness on the subject.

Medical Doctor; Department of Emergency
Medicine, The Minister of Health, Department
of Medical Specialty Board, Ankara, Tiirkiye

Keywords: Basic life support, cardiac arrest, cardiopulmonary resuscitation, advanced cardiac life support,
education scale

E-mail: alpay.tuncar@saglik.gov.tr

Phone: +90 532 505 81 27 Lzt

Orcid No: 0000-0002-3889-819X Amag: Spontan dolagimin geri doniisii kardiyak arrest sonrasi ulagilacak hedeflerin ilk basamagidir. Hastanin
kardiyoversiyonunu takiben ileri kardiyak yasam destegi (IKYD) ise egitim almis bir ekipge saglanmasi gereken
hayatta kalim sansini arttiran en 6nemli basamaktir. Bu ¢aliymada farkli alanlardaki saglik ¢alisanlarinin
IKYD konusundaki bilgi birikimlerini degerlendirmesi ve IKYD egitiminin farkindalik diizeyine etkisinin
arastirilmasi amaglanmugtir.

Metot: Calismaya bir devlet hastanesinde uzman hekim, pratisyen hekim, eczaci, hemsire, ebe, saglik memuru,
anestezi teknikeri, acil tip teknikeri, laboratuvar teknikeri ve biyologdan olusan saglik cahisanlari déhil
edilmistir. IKYD oncesi temel degerlendirme testlerine ve egitim sonrast testlere verilen cevaplarin retrospektif
incelemesi ile temel farkliliklar degerlendirilmistir.

Bulgular: Caligmaya 39 uzman hekim, 17 pratisyen hekim, 217 hemsire, 70 ebe, 29 saglik teknikeri, 22
saglik memuru, 19 anestezi teknikeri, 5 acil tip teknikeri, 4 laboratuvar teknikeri, 5 biyolog, 5 eczaci, 5 sosyal
calismaci, 4 diyetisyenden olusan 12 farkli meslek grubundan toplam 441 saglik calisani katilmugtir. On-testte
70 barajint gegen katilimei sayisinin 179 oldugu, baraji gegemeyenlerin sayisinin 262 oldugu goriilmiistiir. On-
testte basar1 oran1 %40.5 olarak bulunmugtur. IKYD egitimi sonrasi katilimeilara son-test uygulanmistir. 441
kisini katildig1 son-testte herkesin 70 baraj puanini gegtigi ve basarili oldugu goriilmiistiir. Son-testteki basar1

Recieved: 13/05/2022 orani %94 olarak bulunmustur.

. Sonug: Bulgularimiz 1s1iginda IKYD ile ilgili egitimlerinin aralikli tekrarlanmasi ve saglik ¢alisanlarinin teste
Accepted. 14/07/2022 tabi tutularak yetkinliklerinin incelenmesi, konu hakkindaki farkindahg: arttirmaya katkida bulunacagina
Published Online: 30/08/2022 inantyoruz.

Anahtar Kelimeler: Temel yasam destegi, kardiyak arrest, kardiyopulmoner resiisitasyon, ileri kardiyak yasam
destegi, egitim 6lgegi
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Introduction

The aim of basic life support (BLS) is to provide adequate
circulation and respiration until the cause of the arrest is
eliminated. It includes maintaining airway patency without
the use of any equipment, thoracic compressions, ventilation
and, if available, automatic external defibrillation (1,2). As
soon as cardiac arrest is diagnosed with the initial assessment,
it should be initiated immediately by the person present.
Advanced cardiac life support (ADLS) application includes
detection of the cause of cardiac arrest as well as BLS, drug
administration for the treatment of this cause, and treatment
after a successful resuscitation. Therefore, it should be carried
out by a trained team (3-5).

The practice, which started with BLS, continues with the
arrival of the trained team to intervene and/or the necessary
equipment, providing monitoring, rhythm analysis and
simultaneous realization of recommended ADLS applications.
Potential causes or aggravating factors of all cardiac arrests
must be sought and, if found, promptly treated while
resuscitation is performed (4-6).

Return of spontaneous circulation is the first step of the goals
to be achieved after cardiac arrest. After that, it is important
to treat factors such as brain damage, myocardial dysfunction,
systemic ischemia-reperfusion response and persistent
precipitating pathologies that negatively affect the post-
cardio-pulmonary resuscitation (CPR) period. Hypoxia and
hypercarbia leading to recurrent cardiac arrest and secondary

brain damage should be prevented (5-7).

Today, there are promising developments that the mentioned
termination criteria such as the use of renewed approaches
and developing technologies, the application of therapeutic
hypothermia in the prehospital period, the use of mechanical
CPR devices during patient transport, ECMO assisted CPR in
persistent cardiac arrest, and early percutaneous intervention
(PCI) can change and the survival rates can be improved. (8-
10).

The aim of this study is to evaluate the knowledge of health
personnel on ADLS and to investigate the contribution of
ADLS training to the development of their knowledge levels.

Materials and Methods

This study is a retrospective, non-invasive, descriptive study
conducted to evaluate the knowledge level of active duty health
care workers about ADLS.

The research was carried out with the participation of
healthcare professionals consisting of specialist physicians,
general practitioners, pharmacists, nurses, midwives,
health officers, anesthesia technicians, emergency medicine
technicians, laboratory technicians and biologists working in

a state hospital in the province of Mardin between 01.06.2020

and 01.12.2020. The research includes a total of 470 healthcare
professionals working in the hospital between the specified
dates. Participants who did not want to participate in the study
or who completed the tests were excluded from the study.

In the study, the pre-test was applied to the health personnel
before the HRMS training; the results were recorded and
compared with the post-test after the training. In the pre-
test and post-test, the data on interprofessional ADLS were
evaluated and the contribution of the training to ADLS
knowledge was investigated.

The percentage changes in the increase levels of the successful
ones compared to the pre-test applied before the training
and the changes in the post-test applied after the training of
the personnel who were considered unsuccessful were also
examined.

Ten questions measuring the current level of knowledge were
asked. The questions were prepared using current data from
the American Society of Cardiology (AHA) and the European
Resuscitation Council. The point value of each question was
accepted as 10, those who answered all questions correctly
were evaluated as 100 points, and those who scored 70 points
or more were considered successful.

The data were recorded on the spreadsheet program and
their percentage changes were calculated using the tabulation
program statistical formulas.

The study was started after the approval of the non-
interventional Clinical Research Ethics Committee with the
decision number E2-22-1657. Our study was conducted in
accordance with the ethical standards of the 1964 Declaration
of Helsinki and its subsequent amendments.

Results

Twelve physicians, consisting of 39 specialist physicians, 17
general practitioners, 217 nurses, 70 midwives, 29 health
technicians, 22 health officers, 19 anesthesia technicians, 5
emergency medicine technicians, 4 laboratory technicians, 5
biologists, 5 pharmacists, 5 social workers, and 4 dieticians,
participated in the study. A total of 441 healthcare professionals
from different professions participated.

Of the participants, 53.2% (235) were female and 46.8% (206)
were male healthcare workers. When the pre-test results of
441 people who completed the study were examined, it was
seen that the average number of questions answered correctly
was 5.15, the average of wrong answers was 4.85 questions and
the average score was 51.5. In the pre-test, it was seen that the
number of participants who passed the 70 threshold was 179,
and the number of those who could not pass the threshold was
262. The success rate in the pre-test was found to be 40.5%
(table 1).
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Table1. Pre-test and Post-test Results

Test True Mean | False Avarage Success Fail Count
Mean Point Count
Pre-test 5.15 4.85 51.5 179 262
(%40.5) (%59.5)
Post-test 8.12 1.82 81.29 441 0
(%100)

On a professional basis, the pre-test mean score of the nurses
with the highest number in the study was found to be 52.16,
and among the participants in the study, pharmacists were
the group with the highest score in the pre-test, and general
practitioners were in the second place. It is seen that the group
with the lowest score is laboratory technicians and social
workers (table 2).

Table 2. Average Scores and Percentage of Success by Occupational Groups

Occupation |Participant |Pre-test |Post- Increment |Success |Fail |Success
Number Avarage |test Count |Count |Rate
Point Avarage
Point
Specialist | 39 51.02 | 85.64 | 34.62 39 0 %100
physician
General 17 68.2 84.7 16.5 17 0 %100
practitioner
Pharmacist | 5 82 88 6 5 0 %100
Emergency | 5 50 86 36 5 0 %100
medical
technician
Nurse 217 52.16 | 80.9 28.74 217 0 %100
Anesthesia | 19 51.1 78.8 27.7 19 0 %100
technician
Midwife 70 52 80.4 28.4 70 0 %100
Health 22 37.2 83.18 | 45.98 22 0 %100
officer
Biologist 5 44 86 42 5 0 %100
Lab 4 266 |76.6 |50 4 0 %100
technician
Health 29 50 78.2 28.2 29 0 %100
technician
Nutritionist | 4 65 80 15 4 0 %100
Social 5 36 84 38 5 0 %100
worker
Total/ 441 51.25 | 81.29 | 28.61 441 0 %100
avarage

A post-test was applied to the participants after the ADLS
training. In the post-test, in which 441 people participated,
it was seen that everyone passed the threshold of 70 and was
successful. The success rate in the post-test was 94%. When the
post-test results of 441 people who completed the study were
examined, it was seen that the average number of questions
answered correctly was 8.1, the average of wrong answers was
1.82, and the average score was 81.25 (table 1). 27 employees
answered all questions correctly in the post-test and got 100

points.

On a professional basis, pharmacists achieved the highest
post-test average score, with an average of 88 points. They
were followed by biologists, emergency medical technicians,
specialists and general practitioners. Laboratory technicians

had the lowest mean score in the post-test, but no unsuccessful

group was observed in the post-test and everyone who
participated in the study passed the threshold of 70 (table2).

Discussion

HRBC covers all the applications required for spontaneous
recovery of heart rhythm, as well as advanced techniques
applied by trained medical professionals to open the airway
and provide respiration (11,12). Despite the developments in
the field of health and the updates in resuscitation protocols,
the results in advanced life support applications do not yet lead
to a satisfactory rate of survival (11-13).

Although it was stated in previous studies that the desired
level of survival could not be reached, today’s developing
technology, the importance given to HRMS training, and the
more effective and conscious implementation of HRSD have
provided a significant increase in survival in patients in need
of HRMS (4,5). Recognition of the effects of HRMS practices
performed in accordance with the guidelines on human life by
experts led to the publication of BLS and HRBC Guidelines,
which are updated periodically (4-7).

In our study, the knowledge level of health workers belonging
to 12 different occupational groups about HRSD was measured.
Before the IKYD trainings, general knowledge was evaluated
with the pre-test and the contribution of the training given to
the employees to the knowledge level of the employees was
investigated with the post-test. In the light of our findings, with
the pre-test applied to 441 healthcare workers, it was observed
that the knowledge about HRSD was insufficient in general,
and approximately 59.5% of the employees did not get the
score to pass the pre-test and were considered unsuccessful.

The benefit of the trainings was clearly seen in the post-test
made after the IKYD trainings. The rate of unsuccessful
ones decreased from 59.5% to 0. When examined after the
post-tests, it was seen that there was no decrease in scores
in any occupational group. When the score increases were
examined, the lowest score increase was 6 points and it was
seen in pharmacists, because the pre-test score averages of
pharmacists were already very high. The highest score increase
was 50 points, which belonged to the laboratory technicians
who had the lowest average score in the pre-test.

A 100% success rate after the IKYD trainings and an average
increase of 28.61 points with the trainings is an indicator of
how important the trainings are.

In the pre-test, the mean scores of specialist physicians and
general practitioners, who had received these trainings before,
were 51.02 and 68.2, respectively, and the average score of 85.64
and 84.7, respectively, with this repetitive training, shows us
the importance of the continuity of the trainings.

In current studies and guidelines, it has been shown that
the continuous training provided on both BLS and ADLS
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contributes to the improvement in the knowledge levels and
practice skills of healthcare professionals who receive training
in repetitive practices (6-7,14).

Conclusion

As a result of the research, it provides us with valuable
information that the vast majority of health professionals
have insufficient knowledge about HRCC, but that these
trainings, which are given and planned to be given in the
future, will provide a significant increase in their knowledge
levels. Updating the content of the trainings on HRSD given in
hospitals according to the published guidelines every five years
and increasing the frequency of the trainings will contribute
more to the implementation of more conscious and guideline

interventions.

Limitations of Study: The main limitation of the study can
be said to be the presentation of single center data. Therefore,
repeating it in different centers with different infrastructures
will increase the reliability of the results. In addition, the partial
scarcity of the number of health workers in the subgroups is
another limitation. Increasing the number of these groups may
also contribute to the verification of the data.
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Abstract

Background/Aim: The aim of this study is to analyze the rate of cesarean section with Robson 10 Group
Classification system in a tertiary center.

Methods: This study was conducted with 7437 patients who applied to Istanbul SBU Kanuni sultan Suleyman
TR Hospital gynecology and obstetric clinic between 01.01.2020 - 31.12.2020. The mean age, body mass index,
and cesarean section indications were evaluated . Robson 10 classification was made . Total number of cesarean
sections and total number of women in each group, group size (%), group cesarean section rate (%), absolute
group contribution to general cesarean section rate (%),relative group contribution to general cesarean section
rate (%) were calculated. Cesarean section indications were evaluated in 16 categories and their numbers and
rates were recorded.

Results: The study was started with 7443 patients, but 8 patients with missing or incorrect file information were
excluded. A total of 7429 patients with a mean age of 28.15+7.9 years and an age range of 15-47 were included
in the study. It was determined that 47.8% pregnant women delivered vaginally and 52.2% pregnant women by
cesarean section. In terms of the actual contribution of the group to the total cesarean section ratio, the highest
rate was found in the fifth group with 22.6%. The highest rate among cesarean indications was found to be
previous cesarean section 26.9%.

Conclusion: In order to decrease the cesarean section rate, primary cesarean section rates should be decreased.
Women should be informed about the advantages of normal delivery and should be encouraged to give birth
naturally.

Keywords: Robson 10-group classification, pregnancy, cesarean section.

Ozet

Amag: Bu ¢aligmanin amaci, Gigiincii basamak bir merkezde Robson 10 Grup Siiflandirma sistemini ile
sezaryen dogum oranini analiz etmektir.

Yontem: Bu retrospektif galismaya 01.01.2020 - 31.12. 2020. tarihleri arasinda SBU Istanbul Kanuni Sultan
Siileyman EA Hastanesi Kadin Hastaliklar1 ve Dogum poliklinigine bagvuran 7437 hasta dahil edildi.
Veriler bilgisayar kayitlarindan ve hasta dosyalarindan elde edilmistir. Hastalarin yas ortalamalari, viicut
kitle indeksleri, sezaryen endikasyonlar: retrospektif olarak degerlendirildi. Fetiis sayis1 (tekli/goklu) parite
(nullipar/multipar), dogum baslangici (spontan/indiiklenmis), gebelik siiresi (term veya 37 ve daha kiigiik),
onceki sezeryan durumu gibi belirli karakteristik 6zellikleri iceren Robson 10 siniflamasi yapildi. Bu sistemde
kadin sadece bir gruba girmektedir. 500 gramin tizerindeki veya 20 haftanin tzerindeki tiim dogumlar
¢aligmaya dahil edildi. Gruptaki toplam sezaryen sayisi, her gruptaki toplam kadin sayisi, grup biytkligii(%),
grup sezaryen orani (%) , genel sezaryen oranina mutlak grup katkisi (%) genel sezaryen oranina goreli grup
katkist (%) hesaplandi. Ayrica sezeryan endikasyonlar1 16 kategoride degerlendirilerek sayilari ve oranlari
kaydedildi.

Bulgular: Caligmaya 7443 hasta ile bagland1 ancak dosya bilgileri eksik veya yanlis olan 8 hasta ¢aliyma dig1
birakildi. Yas ortalamasi 28,15+7,9 yil ve yaslar1 15-47 arasinda olan toplam 7429 hasta ¢aligmaya dahil edildi.
%47.8 gebenin vajinal yolla, %52.2 gebenin sezeryan ile dogum yaptig1 belirlendi. Grubun toplam C/S oranina
gergek katkisi agisindan  en yiiksek oran % 22.6 ile besinci grupta saptandi. Sezeryan endikasyonlari igindeki
en yitksek oran ise gegirilmis sezaryen %26.9 olarak saptandi.

Sonug: Sezaryen oranini azaltmak igin primer sezaryen oranlarinin disirilmesi gerekmektedir. Kadinlar
normal dogumun avantajlari konusunda bilgilendirilerek normal dogum yapmalar: tesvik edilmelidir.

Anahtar kelimeler: Robson 10-grup siniflamasi, gebelik, sezaryen.

Cite this article: Buhur A, Oncu N, Erdem D. Analysis of Caesarean Section Rates with the Robson 10 Group Classification.
Turk J Health S. 2022;3(2):pp.53-57. doi: http://dx.doi.org/10.29228/tjhealthsport.63453
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Introduction

Abdominal delivery of a baby by cutting the uterus is called
a cesarean section. Cesarean section is preferred in case of
risky vaginal delivery (1). Cesarean section surgery is not a
routine surgical intervention, and the surgery carries various
risks. The cesarean section rate has increased in recent years
and should be less than 15% as suggested by The World Health
Organization (WHO) (2). There should be a reliable and
consistent classification system to understand better the factors
that trigger this increasing trend in cesarean section rates (3).
The classification should be simple, clinically meaningful,
identifiable, and feasible. In a systematic review by WHO, 27
different cesarean section classification systems was evaluated.
The Robson Classification system (RCS) was recommended by
WHO, as well as The International Federation of Gynecology
and Obstetrics (FIGO), for comparing the cesarean section
rates between institutions (4, 5). Unlike other classifications
created according to cesarean section indication, it is for all
women who have given birth, not just women who have given
birth by cesarean section. The system classifies every woman
into one of 10 groups that are fully inclusive and do not
contain two different lines at the same time Table 1. The most
vital aspects of this classification are that it is simple, robust,
reliable, and flexible (6). In this study, we used the Robson
10 group classification to assess which groups of women
contributed the most to cesarean section rates.

Table 1: Robson 10 group classification system

Group 1 Nulliparous, single, head presentation, greater than 37 weeks,
spontaneous in labor.

Group 2 Nulliparous, single, head presentation, greater than 37 weeks,
birth induction or cesarean section before the labor.

Group 3 Multiparous, no prior uterine scar, single, head presentation,
greater than 37 weeks, spontaneous labor.

Group 4 Multiparous, no prior uterine scar, single, head presentation,
induction before labor, or cesarean section.

Group 5 Multiparous, single, head presentation, prior uterine scar, greater
than 37 weeks.

Group 6 Nulliparous, singular, breech presentation.

Group 7 Multiparous, single, with or without a prior uterine scar, breech
presentation

Group 8 All multiple pregnancies, with or without a prior uterine scar.

Group 9 All pregnancies, single, transverse or oblique presentation, with
or without a prior uterine scar.

Group 10 All preterm births single, head presentation with or without a
prior uterine scar.

Materials and Methods

We included 7437 patients admitted between 01.01.2020
and 31.12.2020. The mean demographic data of the patients,
body mass indexes, the number of fetuses, previous cesarean
section history, duration of pregnancy, cesarean section
indications, presentation and the onset of labor were evaluated

retrospectively. All deliveries were classified according to

Table 1.

The number of cesarean and women, group size, group
cesarean section rate, absolute and relative group contribution
to overall cesarean section rate were assessed. A written

consent form was received from all patients.
Inclusion criteria

All primiparous and multiparous 7437 cases who gave birth,
alive or dead, with a fetal birth weight greater than 20 weeks
of gestation or greater than 500 grams were included in the
study. The case information was obtained retrospectively from
the patient files.

Exclusion criteria

Cases in less than the 20th gestational week, with a low fetal
birth weight (<500 grams) or missing data were excluded.

Ethical approval

Ethical approval was obtained from the Ethics Committee
of Istanbul Kanuni Sultan Siilleyman Training and Research
Hospital. Number No: 2021/3/108

Statistical Analysis

Descriptive statistics were given as (mean, standard deviation,
and percent), and SPSS program version 24.0 for Windows
was used for statistics.

Results

The study started with 7437 patients, and eight patients
with missing or incorrect file information were excluded. As
a result, the study was conducted with 7429 patients w The
total mean parity of the patients was 3,12+1,6 (min; 0, max;
9). Average body mass index was 29.06+6.11 kg/m2 and
average age was 28.15+7.96 years. The study determined that
89.65% of the pregnant women had greater than 37 gestational
weeks, and 10.35% had less than 37 gestational weeks. In our
study, the most common indications among 3888 cases were
prior cesarean section, fetal distress, and malpresentation,
respectively. The cesarean rate, and the contribution of each

group are given in Table 2.

1 Group Size (%) = number of women in the group /total
number of women delivered in the hospital x 100

2 Group cesarean section rates (%) = number of cesarean
sections in the group /total number of women in the group
x 100

3 Absolute contribution (%) = number of cesarean sections in
the group /total number of women delivered in the hospital x
100

4 Relative contribution (%) = number of cesarean sections in
the group / total number of cesarean sections in the hospital
x 100
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Table 2: The cesarean rate and contribution of each group.

Group Total number of Total number of Group size1 (%) Group cesarean Absolute group Relative group
cesarean sections women section rate2 (%) contribution 3 (%) contribution4 (%)

1 609 1509 20.31 40.35 8.18 15.6

2 155 310 417 50.00 2.08 3.98

3 532 2319 31.21 22.94 7.15 13.68

4 36 109 1. 46 33.02 0.48 0.92

5 1679 1943 26.15 99.17 22.57 43.18

6 91 97 1.30 93.81 1.22 2.34

7 107 126 1.69 84.92 1.43 2.75

8 197 221 2.97 89.14 2.64 5.06

9 17 17 0.22 100 0.22 0.43

10 465 770 10.36 60.38 6.25 11.95

Total 3888 7429 100% %52.22 %52.22 %100

The largest number of births was in Group 3 (31,21%). The  Discussion

second, third, fourth and fifth-largest were in Group 5
(26.15%), Group 1(20,31%), Group 10 (10.36%), and Group
2 (4,17%), respectively. These five groups account for 92,2%
of all deliveries. The lowest number of births was in group 9
(0,22%).

The largest absolute group contribution to the overall cesarean
section rate was in Group 5 (22,57%). The second was in Group
1 (8,18%), and the third was in Group 3(7,15%). The lowest
absolute group contribution was in Group 9 (0,22%). The
distribution of sectio indications is shown in Table 3. When
the cesarean section indications were evaluated, the most
common one was a previous cesarean section (29.58%). Fetal
distress was the second most common cesarean indication
(5.44%). The third most common cesarean section indication
was an abnormal presentation (3.15%).

Table 3: Indications of cesarean sections.

Indications Number of | Percent in
Women (n) | Group (%)
Previous Cesarean Section 2200 29.58
Fetal Distress 405 5.45
Abnormal Presentation 235 3515
Suspected Macrosomia 201 2.70
Twin Pregnancy 197 2.65
Pregnancy Induced Hypertension 141 1.89
Prolonged Pregnancy 136 1.82
Placental Abnormality 113 1.52
Condyloma HSV Type 2 77 1.03
Cephalo-Pelvic Distortion 63 0.84
Maternal Systemic Disorders 55 0.73
Fetal Anomaly 30 0.40
Adolescent Pregnancy 14 0.18
Cordon Prolapsus 9 0.12
Others 6 0.08
Heavy Intrauterine Growth Retardation 6 0.08
Total 3888 52.19

In recent years, the cesarean section has been increasingly
preferred as a method of delivery. This situation has made
cesarean section indications and the effects of cesarean
section on mother and baby a social problem that needs to
be examined. All countries are to develop cesarean section
prevention strategies [6]. In our study, the overall cesarean
rate was 52.22%, higher than in the literature. In a multicenter
study, Souza et al. found the section rate as 30% (7). The higher
cesarean rates were not associated with lower mortality (8).

Robson classification is made according to specific
characteristics. These are the number of fetuses (single/
multiple), parity (nulliparous/multiparous), the onset of birth
(spontaneous/induced), duration of pregnancy (term or 37
and younger), and previous sectio status (9). Robson groups
and the cesarean section rates, the contribution to the actual
cesarean section rates, relative group contribution, and general
cesarean section indications were examined.

Group 1 is the third-largest group, with a population size
of 20.31%. Although the first group can deliver vaginally
according to Robson classification, the cesarean section rate
was high (40.35%) in our study. In 2013, Robson et al. found
the section rate in this group as 25.8% (6). The reasons may be
increased fetal distress with the widespread use of fetal electrical
monitoring, maternal systemic disease, non-progressive labor,
head and pelvis incompatibility, and macrosomia. The absolute

group contribution was 8.18%, the second-largest contributor.

Group 2 had a population size of 4.17%, and the cesarean
section rate was 50.00%. In our study, the cesarean rate of the
group was higher than in the literature. Section rate was 35.9%
and 66% in this group in literature(10, 11). The reasons were
induction failure, the mother’s request for cesarean section,
head pelvis incompatibility, maternal systemic disease, head
pelvis incompatibility, macrosomia, and risky pregnancies
referred to our hospital. The absolute group contribution was
2.08%.
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Group 3 had a population size of 31.21%, and the cesarean
section rate was 22.94%. Cesarean section rate in this group
was the lowest among all Robson 10 group classifications,
but this rate was relatively high compared to the literature
(12). High cesarean rates were due to false cesarean section
indications, the mother’s systemic disease, non-progressive
labor, fetal distress, the patient’s postpartum tubal ligation
request, risky pregnancy, and fetal anomalies. The absolute
group contribution to the overall cesarean section rate
was 7.15%. A low cesarean section rate in Robson group 3
was expected since the pregnant women in the group were
multiparous who had a standard delivery before and whose
labor started spontaneously. Betran et al. (13) found the lowest
cesarean section rate in Robson group 3. In their study with the
WHO Global Survey in Latin America, in 30909 pregnancies
(multiparous not previous cesarean section, single head
presentation, spontaneously started term labor), 3044 (9.9%)
of pregnancies resulted in cesarean section.

Group 4 (multiparous, no prior uterine scar, single head
presentation, induction before labor or cesarean section.) had
a population size of 1.46%, and the cesarean section rate of the
group was 33.02%. Vargas et al. (14) found the rate as 8.4 % in
this group. However, the previous cesarean was not included
in this study, and this rate was relatively high. The reasons
for these high cesarean rates may be the mother’s systemic
disease, non-progressive labor, fetal distress and the patient’s
postpartum tubal ligation request, risky pregnancy, and fetal
anomaly. The absolute group contribution was 0.48%.

Group 5 (multiparous, single, head presentation, prior
uterine scar, greater than 37 weeks) had a population size of
26.23%. The cesarean section rate of the group in our study
was 99.17%. This rate is relatively high when compared to the
literature. Chong et al. (15) found in their study that Group
5 and group 1 contributed most significantly to the increase
in cesarean rates. This rate may be due to the “once cesarean
section, always cesarean section” approach due to the fear of
uterine rupture and possible maternal and additional neonatal
risks of trying a vaginal delivery after cesarean section. Group
5 had the highest absolute group contribution in our study.
Furthermore, group 1 was the second-largest contributor to
the overall cesarean section rate.

Group 6 (nulliparous, singular, breech presentation) and
Group 7 (multiparous, single, with or without a prior uterine
scar, breech presentation) had a population size of 2.99%. This
rate was compatible with the literature. The cesarean section
group rates were 93.81% in Group 6 and 84.92% in Group 7.
Hannah et al. found the cesarean rate as 43.3% (16). In our
study, absolute group contribution of Group 6 and Group
7 were 1.22% and 1.43%, respectively. The reasons for these
high rates may be that the external cephalic version was not
applied in our clinic, and the doctors did not make any effort

for breech delivery due to medico-legal problems they may
encounter. In literature, the success of the external cephalic

version was 46.9% (17).

In Group 8 (all multiple pregnancies, with or without prior
uterine scar), the cesarean section rate was 89.14% and had a
population size of 2.97%. The high rate of cesarean section in
this group may be because our hospital is an official national
reference center due to the perinatology service and increase
in in vitro fertilization. The absolute group contribution was
2.64%.

Group 9 had a population size of 0.22%. Group 10 (all preterm
births single, head presentation with or without prior uterine
scar) had a population size of 10.35%. The cesarean section
rate of group 10 was 60.38%, which is relatively high compared
to the literature. Cagan et al found this rate as 51 % (18). This
may be because our hospital is a referral center for premature
and risky birth.

In our study, when the cases who gave birth by cesarean section
were examined, the old or repeat cesarean section came first
with a rate of 22.57%. Likewise, a prior cesarean section is the
most common indication of a cesarean section (19). Although
vaginal birth following cesarean is still being discussed and
encouraged around the world today, the option of vaginal birth
after cesarean is insufficient due to medico-legal concerns and
the inability to provide an environment where the patient can
be monitored during active labor and immediately taken to the

cesarean section in emergencies (20).

In our study, fetal distress was the second most common
cesarean indication, with a rate of 5.45%. With the increase in
electronic fetal monitoring, the number of cesarean sections
has increased due to fetal distress. The abnormal presentation
was the third most common cesarean indication, with a rate of
3.15%. Other causes are non-progressive labor, macrosomia,
head and pelvis incompatibility, preeclampsia, and placental
anomalies (21). Vaginal delivery can be attempted in breech
presentation unless there is an additional cesarean indication
such as a large fetus, inappropriate pelvis, or foot development
and hyperextension of the head (22). In severe preeclampsia
and eclampsia, vaginal induction delivery was attempted
when the patient’s general condition, cervical maturity, and
patency were appropriate. A cesarean section is preferred
when not possible. Cesarean delivery was preferred in cases
where a fetus weighing more than 4000 grams was detected by
ultrasound (23).

Strengths of the Study

The data have been meticulously collected, and the sample size
is large enough for estimations. Therefore, the study makes a
valuable contribution to this field. Results from a tertiary care

hospital are comparable to other hospitals and regions.
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Limitations of the Study
Its limitation is that the study has short-term results.
Conclusions

Among the indications for cesarean section, the first reason
is the prior cesarean. The primary cesarean rate should be
decreased to decrease the cesarean rate. In addition, during
pregnancy it is crucial to inform women about the advantages
of vaginal birth.
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Abstract

Adolescent idiopathic scoliosis (AIS) is a common spinal deformity characterized by a Cobb angle greater
than 10 degrees and lateral curvature of the spine in addition to vertebral rotation. Women are 10 times more
likely to have a Cobb angle of 30 degrees or more. Scoliosis treatment guidelines state that skeletally immature
patients with a curvature of 25-40° should be treated with a brace to prevent progression of the curvature.
Although there are many corset designs, the most common ones are Milwaukee, Boston, Rigo-Cheneau,
Providence, Lyon, Wilmington, Charleston and SpineCor orthoses. When the literature is examined, we see
that the Milwaukee orthosis has not been preferred by adolescents due to cosmetic incompatibility in recent
years, and Charleston and Providence orthoses, which are worn at night, are used instead. In addition, it can
be said that Boston, Rigo-Cheneau, Lyon, Wilmington and SpineCor orthoses have become much more useful
and efficient with the latest updates. In this context, the aim of our study will be to introduce the orthotic
approaches that are frequently used in the treatment of AIS in the literature.

Keywords: Adolescent Idiopathic Scoliosis; Treatment; Braces Approaches

Ozet

Adolesan idiyopatik skolyoz (AIS), 10 dereceden biiyiik Cobb agis1 ve vertebral rotasyona ek olarak omurganin
lateral egriligi ile karakterize yaygin bir spinal deformitedir. Cobb agisinin 30 derece ve iizeri olma olasihig
kadilarda 10 kat daha fazladir. Skolyoz tedavi kilavuzlari, egriligi 25-40° olan iskeletsel olarak olgunlasmamis
hastalarin egriligin ilerlemesini 6nlemek i¢in bir korse ile tedavi edilmesi gerektigini bildirmistir. Amaglar1 ayni
olsa da birgok korse tasarimlar: vardir. En sik kullanilanlar Milwaukee, Boston, Rigo-Cheneau, Providence,
Lyon, Wilmington, Charleston ve SpineCor ortezleridir. Literatiir incelendiginde kozmetik uyumsuzlugu
dolayistyla Milwaukee ortezinin son yillarda adélesanlarda tercih edilmedigini bunun yerine gece giyilen
Charleston ve Providence ortezlerinin kullanildigini1 gormekteyiz. Ayrica son giincellemeleriyle birlikte Boston,
Rigo-Cheneau, Lyon, Wilmington ve SpineCor ortezlerinin de ok daha kullanish ve verimli bir hale geldigi de
sdylenebilir. Bu kapsamda ¢aligmamizin amact literatiirde AIS tedavisinde sik kullanilan ortez yaklagimlarini
tanitmak olacaktir.

Anahtar Kelimeler: Addlesan Idiopatik Skolyoz; Tedavi; Ortez Yaklagimlari
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1. INTRODUCTION

Adolescent idiopathic scoliosis (AIS) is a common spinal
deformity characterized by Cobb angle greater than 10 degrees
and lateral curvature of the spine with vertebral rotation(1).
Although the incidence is not very different in men and
women, the probability of a Cobb angle of 30 degrees or more
is 10 times higher in women(2). Scoliosis treatment guidelines
reported that skeletally immature patients with curvatures of
25-40° should be treated with a brace to prevent the progression
of the curvature(3). Brace treatment, which is one of the
conservative treatment options for the treatment of AIS, is a
potentially effective method used to prevent the progression of
the curvature and the necessity of surgery(1). Although their
purpose is the same, there are many brace designs. According
to this purpose, it is to improve the shape and alignment
of the spine by the stimulation of active correction and the
application of external forces, as the patient moves away from
the pressure inside the brace(4).

Reviews of orthosis results show striking differences in success
between institutions and continents. The most striking reason
for this difference is the use of different corset designs and/
or the addition of different physiotherapeutic scoliosis-specific
exercises(5).

Until 2008, only the relevant anatomical spinal section was
considered when classifying braces. (C: cervical; T: thoracic;
L: lumbar; S: sacral; Orthotics). The lack of a more detailed
classification limited the ability to differentiate orthoses
and provide a common reference among conservative
therapists. In 2008 Negrini et al. They created the BraceMap
classification system. In creating this classification they
evaluated the following elements (acroynm of BRACE MAP):
Rigidity, Building, Anatomical classification, Plane of action,
Mechanism of Action and Construction of the Envelope(6).
In this study, eight commonly used orthoses, which are also
mentioned in this classification system and most commonly
used in the treatment of adolescent idiopathic scoliosis, will
be introduced.

2. ORTHOSIS TYPES
2.1. Milwaukee Brace

Developed by Hugo Keim in 1971 for the treatment of
adolescent idiopathic scoliosis (AIS), the cervico-thoraco-
lumbo-sacral orthosis (STLSO), it is created using a lighter
thermoplastic material instead of leather or metal, a chin pad
that avoids further deformation, and a pelvic girdle to correct
curvature. Milwaukee is the first widely accepted orthosis for
the treatment of scoliosis(7). This orthosis reconstructs the
normal alignment of the spine and regulates the development
of the scoliosis curve by using external forces in the upper
folds of the seventh cervical vertebra. The Milwaukee brace
consist of 3 main components: lateral cushions, a pelvic girdle
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and a superstructure. In the Milwaukee brace model, the
pelvic girdle is made of thermoplastic material and is formed
from a positive mold of the patient’s pelvis. The superstructure
consist of an anterior and two widely separated posterior
vertical structures and an additional neck mold and a cervical
ring with an occipital part. The orthosis has a posterior
opening and passively corrects curvature through the thoracic
and axillary straps and can provide active correction with
lateral pads(Figure 1). The Milwaukee orthosis has a negative
influence on quality of life, physiological problems, sleep
disorders and many disadvantages in the areas of body image.
However, the most significant of these is its appearance, which

reduces its acceptance due to cosmetic deterioration and
discomfort(7).

Figure 1: Anterior, lateral and posterior view of Milwaukee orthosis, respectively(8).

2.2. Boston Brace

The Boston Bracing System was introduced and widely used
in 1971 by JE Hall and M.E. Miller (Figure 2).1 prefabricated,
symmetrical thoracolumbar-pelvic module has 2 built-in
- lumbar flexion or antilordosis, 3 opposing pressure areas
“relaxation” or “space” areas, and 4 coordinated The original
design concepts of the exercise program are the main principles
of the Boston orthosis that have remained unchanged since its
inception.

The individual Boston orthosis is created by the orthotist
according to a blueprint design created on the patient’s full-
length radiograph. Plans for pad location, module trim
lines, and relief or contact areas are then transferred to the
appropriately sized, pre-made module by trimming and
shaping and adding pressure pads. Each Boston Brace is made
according to a set of fundamental principles. The fabrication
principles of the Boston brace include:

a standardized or custom-made symmetric module,
a brace blueprint,

lumbar and pelvic flexion,

active and passive curve correction,

pad pressure at the apex and below the curve,

and relief (of pressure) opposite to every area of force.
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Patients need a physiotherapy program coordinated with
the orthosis to cope with the relative hip flexion contracture
they experience when placed in the lumbar flexion position
required by the Boston brace system and to minimize trunk
weakness or stiffness from brace use(9).

Figure 2: Anterior, lateral, and posterior view of the Boston orthosis, respectively(8).

2.3. Rigo-Cheneau Brace

The original corset was designed by Dr. Jacques Cheneau from
Toulouse, and Professor Matthias from Miinster, Germany, It
was named the Cheneau Toulouse Munster corset after first
presented it in 1979. It later came to be known as the Cheneau
corset (Figure 3).

The Rigo Cheneau type corset is a corrective orthosis that
should be personalized to each patient’s unique curve pattern
and other unique body features. Using original handmade
technology to capture the patient’s full body shape and
anatomy, a 3D corrected positive mold is formed to provide
specific pressure areas or contact pads and areas of expansion.
These pressure areas have specific levels, directions, shapes,
and depths and are usually located on the concavities of the
scoliosis body. The pads are individually oriented to provide
3D correction. expansion areas are located in convex areas and

make the rigid corset dynamic(10).
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Figure 3: Rigo-Cheneau orthosis shaped to provide 3D correction(10).

The Rigo-Cheneau type orthosis and Schroth PSSE similarly
address the 3D biomechanics of the deformity. Increasing
expansions in the corset correspond to the so-called Schroth
PSSE in rotational respiratory mechanics, which seeks to
correct the horizontal plane of the body, expanding the convex
areas of the trunk affected by scoliosis. Specific pressure areas
in the brace and Schroth PSSE principles work hand in hand to

correct the anterior and sagittal planes of the body. Therefore,
Schroth PSSE and Rigo-Cheneau type brace are considered as
3-dimensional conservative treatment of scoliosis. This three-
dimensional correction cannot be achieved using conventional
orthoses that have been widely used to treat scoliosis for
decades as their biomechanical design often does not address
the rotational portion of scoliosis(10).

2.4. Providence Night Brace

The Providence Night Corset, which straightens the spine by
applying lateral and rotational forces to the trunk to move the
spine toward the midline, was developed in the 1990s (Figure
4)(11).

A study of this orthosis describes how curve correction is
achieved by combining the supine position with the pads in
the orthosis, thereby correcting derotation of the trunk and
deformity at night, relieving the mechanical load of the spine
and growing the vertebrae(12). The Providence Night Orthosis
is based on direct lateral and rotational forces applied at the
top of the curves through a point pressure system(11). This
orthosis is effective for curves below 35 degrees and low
apex curves above 35 degrees to suppress the progression of

adolescent idiopathic scoliosis(13).

Figure 4: Anterior and posterior view of Providence orthosis, respectively(8).

2.5. Charleston Brace

Ralph Hooper and Frederick Reed M.D. of Charleston, South
Carolina, collaborated on the early development of a new
sidebending orthosis for nocturnal wear. This new brace
was first fabricated in 1978 in Charleston for treatment of
idiopathic adolescent scoliosis (Figure 5).

The goals of the Charleston Bending Brace program are to
maintain the patient’s scoliotic curves at or near pre-orthotic
values throughout the growth period and until skeletal maturity.
Its main purpose is to promote better orthotic fit by wearing it
at night. While this component alone may reduce patient and
family conflict, it may help to eliminate negative self-image
problems associated with corset use in adolescents(14).

There are several distinct advantages to the CBB program,
approximately all of which are related to the nightwar
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component :

1.Allows full, unrestricted musculoskeletal development.
2.Allows opportunity for athletic participation, if desired.
3.Improved patient compliance.

4 Results can be assessed without the customary long-term

follow-up.

Figure 5: Lateral, anterior and posterior view of Providence orthosis,
respectively(8).

Single curves are the easiest curves to work with with a side
bend because unintentionally increasing a second curve by
traversing is not a problem. The single curve can be aggressively
reduced with this type of orthosis. Patients with a single curve
are considered the best candidates for treatment and then have
the highest probability of positive outcome.

Treating double curves with CBB is considered an advanced
technique. Double curves respond well when treated correctly,
but molding and placement requires a high grade of expertise
and care. When supporting dual curves in the CBB, it is
important to predetermine the primary and secondary curves.
The primary curve is always the untwisted curve. Curvatures
from 25 degrees to 40 degrees are included in the standard
orthotic treatment guidelines. The CBB program has no
recognized contraindications for treating curves outside of
these parameters due to the high grade of patient acceptance
and the many successful documented courses. At the same
time, standard orthotic treatment of scoliosis only requires
treatment of skeletally immature curves. Some skeletally
mature patients have benefited from CBB therapy(14).

2.6. Lyon Asymmetric Rigid Torsion Brace

It was developed by Pierre Stagnara in 1947 from asymmetrical
and rigid polycarbonate (Figure 6). The Asymmetrical Rigid
Torsion Brace (ARTbrace) is a new orthosis. The corset
reproduces the shape of a bent column opposite the scoliosis.
ARTbrace is the only asymmetrical belt with a lateral half-
shell.

As with the old Lyon corset, the ARTbrace is regulatable, but
many new concepts were used to create the corset:

1. The mathematical basis of detorsion is the circled helix with
the horizontal circle generator.

2. The multiple 3-point system has been replaced by a global
detorsion.

3. Three regional 2D individual moldings are superimposed to
achieve a 3D helical fix with combined movements.

4. The sagittal plane is fixed in a physiological stance to improve
the straight back if necessary.

5. The top of the corset supports the torso like a baby lift.

6. In the middle, under the breast, the clamping of the two half
shells achieves the “tube mayonnaise” effect by passive axial
elongation and geometric deformation.

7. The polycarbonate-skin interface is a soft contact type with
mechanical detorsion of a roller.

8. Spherical deformation is like a wrench and bolt along the
vertical axis(15).

Figure 6: Anterior and posterior view of Lyon orthosis, respectively(8, 15).

2.7. Wilmington Brace

It is a custom orthosis designed by Dean McEwen in
Wilmington using CAD/CAM technology (Figure 7). It is
made of a thermoplastic material that provides full contact
with the body. Its low profile, under-the-shoulder design
and lightweight construction allow patients to wear it under
clothing, eliminating cosmetic issues(8). This orthosis provides
a 3D orthotic design that provides a precise combination of
lateral and rotational forces that straighten the spine and move
the spine into a corrected position based on three body planes:
sagittal, coronal, and transverse. This orthosis provides passive
correction of the scoliosis curve with a peak at or below T7.
This corset design maintains corrective forces at the symphysis
pubis, greater trochanters, iliac crests and curved ends. The
use of CAD/CAM technology allows precision manufacturing
to maximize spinal correction measurable down to the full
millimeter(8).
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Figure 7: Anterior, lateral and posterior view of Wilmington orthosis, respectively(8).

2.8. SpineCor Brace

It is a dynamic, non-rigid spinal orthosis designed by Charles
Rivard and Christine Coillard and introduced after 1998
(Figure 8). Situations that take place in scoliosis can be
prevented with controlled movements in the orthosis. The
orthosis consists of four thermoplastic corrective elastic bands
of various sizes, a cotton bolero and a pelvic floor(16, 17).

The bands are placed and stretched according to the algorithm
taught to the clinician, depending on the location of the curve.
It is preferred that the corset is placed under the garment in
a non-rigid manner. It is recommended that this orthosis be
used full-time and until skeletal maturity is completed, as in
other orthoses. It is known that the best results are accessed
especially in structural thoracolumbal and lumbar curvatures.
However, determining corrective actions, sufficient experience

and problems caused by the user are significant topics to keep
in mind(16).

Figure 8: Anterior and posterior view of the SpineCor orthosis, respectively(8).

3.CONCLUSION

As a result, it is known that adolescents have higher
cosmetic expectations than adults. Milwaukee brace has
not been preferred much in recent years due to its cosmetic
disadvantages and alternatives. Charleston and Providence
braces show the best clothing adaptation due to night use. The
Boston brace provides great benefits with a combined exercise
program. Wilmington, ARTbrace and SpineCor braces have
become much more useful with their latest updates.
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