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THE IMPACT OF THE ISRAELI WAR ON CARDIOVASCULAR DISEASE IN GAZA
STRIP

Mohammed Habib*
Background

Because of the Israel’s war started at 7 October 2023 and after 18 years restricted Gaza-strip siege from
2007, the healthcare system of Gaza was destroyed by Israeli attacks on hospitals and health facilities, killing
of healthcare workers, and blockade of medical supplies from entering Gaza. The resulting collapse of the
healthcare system was part of a broader humanitarian crisis in the Gaza Strip caused by the war. In this study
we assess theimpact of Israeli military operation of Gaza on cardiovascular disease.

Methods

We evaluate the number of cardiology department, cardiac surgery department and cardiac catheterization
laboratory were destroyed after Israeli attack on Gaza and we comparison the number of cardiovascular
procedures (average daily percutaneous coronary intervention and cardiac operation) and daily total
mortality rate in the first 230 days after 7 October 2023 and230 days before 7 October 2023 in Gaza Strip

Result

After 230 days from 7 October 2023. A 3 from 4 (75%) cardiology department were destroyed, the only one
cardiac catheterization laboratory from 6 still working (17%) and onlyone cardiac surgery department from 4
(25%) still working. Israel’s military is killing 35,903 Palestinians at an average rate of 156 people a day, the
total coronary angiography and/or PCI for 230 days was 89 cases and no cardiac surgery operation for
coronary artery disease or valve was done.

Before 230 days before 7 October; The daily total coronary angiography and/or PCI was 16 cases per a day
and 1.5 operation cardiac surgery, and the daily death rate was 14 cases.

Conclusion

After 7 October 2023, The Israeli army Killed over 1.5% of the Gaza’s population, but the total death
estimate that up to 186000 or even more effect more than 8% of the Gaza’s population, the cardiac
catheterization and cardiac surgery procedures were dramatically decreased because of most of cardiology
department, cardiac catheterization laboratory and cardiac surgery departments are completely destroyed.
And most of cardiologist were dead orinjured or migrated to another countries.

Key words; Cardiovascular Disease, Mortality Rate, Gaza
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Ozet

Israil'in 7 Ekim 2023'teki askeri operasyonu ve 2007'den bu yana Gazze kusatmasmmn 18 yil
kisitlanmasi nedeniyle, Gazze'nin saglik sistemi Israil'in hastanelere ve saglik tesislerine yonelik
saldirilari, saglik calisanlarinin Sldiiriilmesi ve tibbi malzemelerin Gazze'ye girmesinin
engellenmesiyle yok edildi. Saglik sisteminin ¢okmesi, savasin neden oldugu Gazze Seridi'ndeki
daha genis bir insani krizin parcastydi. Bu makalede, Israilin Gazze'ye yonelik askeri
operasyonunun kardiyovaskiiler hastalik tizerindeki etkisini degerlendiriyoruz.

Yontem

Israil'in Gazze'ye saldirisindan sonra yok edilen kardiyoloji bolimii, kalp cerrahisi bélimii ve kalp
kateterizasyon laboratuvari sayisint degerlendiriyoruz ve 7 Ekim 2023'ten sonraki ilk 230 giinde ve
7 Ekim 2023'ten 6nceki 230 giinde Gazze Seridi'ndeki kardiyovaskiiler prosediirlerin (ortalama
giinlik perkiitan koroner girisim ve kalp ameliyati) sayisin1 ve giinliik toplam &liim oranim
karsilastiriyoruz.

Sonug

7 Ekim 2023'ten itibaren 230 giin sonra. 4'ten 3'i (75%) kardiyoloji boliimii yok edildi, 6'sindan
sadece bir kardiyak kateterizasyon laboratuvari hala ¢alisiyor (17%) ve 4'linden sadece bir kardiyak
cerrahi boliimii hala ¢ahsiyor (25%). Israil ordusu giinde ortalama 156 kisi olmak iizere 35.903
Filistinliyi oldiiriiyor, 230 giin boyunca toplam koroner anjiyografi ve/veya PCI vaka sayis1 89'du
ve koroner arter hastaligi veya kapakgik i¢in hicbir kardiyak cerrahi operasyonu yapilmadi.

7 Ekim'den 6nceki 230 giinden 6nce; Giinliik toplam koroner anjiyografi ve/veya PCI vaka sayisi
giinde 16 ve 1,5 kardiyak cerrahi operasyonu ve giinliik 6liim oran1 14 vakaydi.

Sonug

7 Ekim 2023'ten sonra Israil ordusu Gazze niifusunun %1,5'inden fazlasin 6ldiirdii, ancak toplam
olim tahmini 186000'e kadar veya daha da fazla Gazze niifusunun %8'inden fazlasin etkiledi,
kardiyak kateterizasyon ve kardiyak cerrahi prosedirleri dnemli olglide azaldi ¢iinkii kardiyoloji
boliimii, kardiyak kateterizasyon laboratuvari ve kardiyak cerrahi bdliimlerinin ¢ogu tamamen
yikildi. Ve kardiyologlarin ¢ogu 6ldii veya yaralandi veya baska iilkelere gog etti.

Anahtar kelimeler; Kardiyovaskiiler Hastalik, Oliim Orani, Gazze
INTRODUCTION

The Gaza Strip is about 365 square kilometers and contains 2.3 million people, making it one of the
world’s most densely populated regions. The narrow area of land is located on the coast of the
Mediterranean Sea. Gaza has a southern border crossing with Egypt, and the border separating
Gaza and Israel is Ariz.

In recent Israeli military operation, such indirect deaths range from three to 15 times the number of
direct deaths. Applying a conservative estimate of four indirect deaths per one direct death (1), it is
not implausible to estimate that up to 186000 or even more deaths couldbe attributable to the
current conflict in Gaza. Using the 2022 Gaza Strip population estimate of 2 375 259, this would
translate to 7-9% of the total population in the Gaza Strip (2)

HEALTH SERVICES IN GAZA
Four main sectors supervise the provision of health services in Gaza: the government Ministry
The Palestinian population in Gaza

The most Palestinian population is young; more than One-third of the Population is Less than 15
Years. The percentage of individuals aged (0-14) years constituted 41% in Gaza Strip. The
percentage of elderly population aged (65 years and above) at the end of 2022 reached 3% in Gaza
Strip).
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The prevalence of chronic diseases

The percentage of individuals aged 18 years and above with at least one chronic disease has
increased slightly over the past decade, reaching about 20% in 2021. The prevalence of chronic
diseases increases with age, where data showed that more than two-thirds of the elderly in Palestine
in 2021suffer from at least one chronic disease. This percentage varied greatly between males and
females, reaching 66% and 76%, respectively. Mental health is a basic human right.” Data of the
Psychological Conditions Survey in 2022 showed that more than half of the individuals aged 18
years and above in Palestine suffer from depression, with the percentage reached 71% in Gaza
strip.

Cardiology Department resources

Of Health hospitals, UNRWA, NGOs and the private sector. These sectors played a complementary
role in improving health services and the health situation in Gaza over the past decade. In the last
of 2021 total 35 hospitals with total number of hospital beds 3,026 inGaza Strip

There are 4 cardiology departments in Gaza Strip

PCI resources

There are 6 percutaneous coronary intervention (PCI) centers which performed 2.300 PCls in2022;
58% of all PCI procedures were acute interventions.

CABG resources

There are 4 coronary artery bypass grafting centers (CABG) centers which performed 196 PCls in
2022; another patient (about 300 cases) who needs CABG were transferred to westBank, Jordan, or

Egypt.

Cardiologists and cardiac surgeon

There are 11 boarded cardiologist, and 3 cardiac surgeons working at governmental hospitalsin
Gaza.

Palestinian board General Cardiologist

Palestinian board General Cardiologist started at 2018 in Gaza

Duration of Educations: The recommended duration of postgraduate education is a minimumof 6
years, to include 2 years of common trunk (internal medicine and/or related specialties) and a
minimum of 4 years of full-time and exclusive training in cardiology.

Place of education: Al- Shifa Hospital: Cardiology and Cardiac Catheterization Department,
Cardiac surgery Department, internal medicine hospital, cardiac surgery, vascular surgery and
Radiology Department

Population growth rate

2.25% (2018 est.)
Birth rate

30.5 births/1,000 population (2018 est.)
Mortality rate

3 deaths/1,000 population (2018 est.). The cardiovascular disease (CVD) mortality leveaccounts for
46 % of the total mortality in the country
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In the morning of October 7, 2023, Israel’s military operation began with genocide of Gaza. During
the Israel war on Gaza, the healthcare system of Gaza was destroyed by Israeli attacks on hospitals
and health facilities, killing multiple of doctors, nurses and other healthcare workers, and blockade
of medical supplies from entering Gaza. The resulting collapse of the healthcare system was part of
a broader humanitarian crisis in the Gaza Strip caused by the war. The hospitals faced a lack of fuel
due to the Israeli siege and relied on backup

generators for the first two weeks of the war. By 23 October, Gaza hospitals began shutting down
as they ran out of fuel, starting with the Indonesia Hospital. When hospitals lost power completely,
multiple injured patient, cardiac patient in coronary care unit and premature babies in NICUs died.

Numerous medical staffers were killed, many health institutions, medical headquarters, and
multiple hospitals were destroyed. Many of ambulances and medical facilities were damaged or
destroyed. By late-October, the Gaza Health Ministry stated the healthcare system had "totally
collapsed", while on January 13 out of Gaza's 35 hospitals reportedly remained partially functional.
At 12 November two of Gaza's main hospitals, Al-Shifa and Al-Quds, closed down. At 18
November 2023 an evacuation of al-Shifa began. The hospital stated six doctors would remain
behind with 120 patients too sick to be transferred and "we were forcedto leave at gunpoint.at this
time

In this trial we evaluate the efficacy of Israel’s military operation on heath sector of Gaza after 230
days of war or genocide in Gaza.

METHODS

1.

We calculate the number of cardiac departments, cardiac catheterization laboratory and cardiac
surgery department which still working after 230 days October 2023.

We describe the daily morality rate in Gaza at 2023 during 230 days before of 7October and 230
days after 7 October 2023.

We calculate the daily number of percutaneous coronary interventions (PCI), cardiac surgery
operation during 230 days before and after 7 October 2023.

RESULTS

Number of cardiac departments, cardiac catheterization laboratory and cardiac surgery
department which still working after 230 days October 2023

Before 7 October 2023. Total 35 hospitals with total number of hospital beds 3,026 in Gaza Strip.
As of this writing, 32 hospitals were destroyed and cannot be restored. The total cardiac
catheterization laboratory (CCL) was 6 in Gaza. 2 CCL in the government health hospitals (Alshifa
hospital and European Gaza Hospital), 2 CCL in at NGOs (Al-Quds hospital and Public Aid
hospital) and 2 CCL in private (Al-Hayat hospital and Julis special center) centresministry of health
hospitals. Only European Gaza hospital is found in south Gaza and another5 CCL were found in
Gaza City.

4cardiac surgery department were found in Gaza. 3 (Alshifa hospital- Al-Quds hospital andpublic
aid hospital) in Gaza city, and one (European Gaza Hospital) in south of Gaza.

Cardiology department is found in 4 hospitals one (Alshifa hospital) in Gaza city, one (Indonesian
hospital) in North of Gaza, one (Al Agsa military hospital) in middle zone of Gaza and one
(European Gaza Hospital) in south of Gaza.

lesujhs 1 10
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After 7 October; only 2 hospitals still working in south Gaza European Gaza hospital and Al Agsa
military hospital in mid Gaza. So that only one cardiac catheterization laboratory and one
cardiology department and one cardiac surgery department still working.

Table 1. Number of cardiac departments before and after 7 October

Before 7 October  |After 7 October
Cardiac catheterizationlaboratory 6 1 (European Gaza hospital)
Cardiac surgery 4 1 (European Gaza Hospital)
Cardiology department 4 1 (Al Agsa military hospital)

The daily morality rate in Gaza at 2023 during 230 days before of 7 October and 230days after 7
October 2023
Since the first days of the war, the Gaza health care system has suffered. The logistics of helping
all patients, especially patients with combined cardiovascular pathology and oncology, severe
pulmonary hypertension, and others requiring special supervision, were destroyed. With the efforts
of our doctors and the help of international funds, only some of these patients were saved and
continued treatment in European Gaza hospital. Medical services have been badly disrupted
especially in Alshifa hospital and Naser hospital.
Personnel, patients, transportation, and supply depots. After 230 days of 7 October 2023, Gaza’s
economy and infrastructure collapsed because of destruction wrought by Israel’s military operation
combined with the tightening of Israel’s 16-year illegal blockade. After the first month of conflict,
the UN Development Program found that 96% of people in Gaza needed basic support for survival.
In Gaza, Israeli forces killed 35,903 Palestinians, with an average rate of 156 people a day making
2024 the deadliest years since at least 1967. Whereasthe daily death rate before 7 October was 14
cases. Furthermore, Palestinian MoH data did notdifferentiate between whether deaths were caused
directly (eg, trauma injuries) or indirectly (eg, through service disruptions or inability to access
health care) by the war. And the number of injured people were 80,420 during first 230 days after 7
October 2023 and the number of patients were dead duo to type Il myocardial infarction.We
calculate the daily number of percutaneous coronary interventions (PCI), cardiac surgery
operation during 230 days before and after 7 October 2023.
The PCI daily average before 7 October was 16 cases/day. After 7 October the total PCI for 230
days were 89 cases, the average cardiac surgery was 1.5 cases per day. After 7 Octoberno cases
was done.
The number of boarded cardiologists in Gaza were 11, now just 2 boarded cardiologists in Gaza.
Because of 2 cardiologists died and one cardiologist injured during this war and another migration
to another countries.

Discussion
The war that started on October 7, 2023 has killed over 1.5% of the Gaza’s population and injured
more than 3.5% of people. At least 80% of the population is internally displaced. Mostof hospitals
and cardiac departments are destroyed. In previous trial (3) a marked increase was observed in a
65.7% increase of the frequency of STEMI admissions at war 2014 in Gaza. Oxfam calculated that
the number of average deaths per day for Gaza is higher than any recent major armed conflict
including Syria (96.5 deaths per day), Sudan (51.6), Iraq (50.8), Ukraine (43.9) Afghanistan (23.8)
and Yemen (15.8) (4). Medical crisis in Gaza hospitals at ‘unimaginable’ level. Without an
immediate and sustained ceasefire, and the entrance of meaningful humanitarian assistance, we will
continue to see more people die.
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Conclusion

The number of average deaths per day for Gaza is higher than any recent major armed conflict in
the world. The Israeli army killed over 1.5% of the Gaza’s population. The mortality related to
cardiac disease is increased duo to destruction of most cardiac surgery andcardiac catheterizations
departments and related to dead or injured or migrated most of boarded cardiologist in Gaza. And
to lack of availability of most cardiovascular drugs.
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UNIVERSITE OGRENCILERINDE KAS KISALIKLARI VUCUT KIiTLE iNDEKSIi VE
CINSIYETIN POSTUR UZERINE ETKIiSININ RETROSPEKTIF
DEGERLENDIRILMESI
RETROSPECTIVE EVALUATION OF THE EFFECT OF MUSCLE SHORTNESS, BODY
MASS INDEX AND GENDER ON POSTURE IN UNIVERSITY STUDENTS
Emine AYTIS', Muhsin OZTURK, Omer ONDER, Seyda YILDIZ

Ozet

Amag: Arastirmanin amaci istanbul Esenyurt Universitesi Ogrencilerinde Viicut Kitle Indeksi, Kas
Kisaliklar1 ve Cinsiyetin Postiir Uzerine Etkilerini arastirmaktir.

Gereg¢ ve Yontemler: Arastirmada Fizyoterapi bolimii 2. Smif dgrencilerinin ‘Fizyoterapide Temel
Olgme Degerlendirme’ dersinin pratik ders uygulamalari analiz edildi. Goniillii grencilerin hazirladig:
6grenci dosyalarinin taranmasi ile elde edilen veriler retrospektif olarak degerlendirildi.

Bulgular: Bu arastirmada, iiniversite 6grencilerinin viicut kitle indekslerinin postiirleri tstiine etkili
olmadig1 kas kisaliklar1 ve cinsiyet farkliliklarinin postiirleri iistiine etkili oldugu goériilmektedir.

Sonug: Diger arastirmalar fazla kilo ve obezitenin postiirii olumsuz olarak etkilemesinde yasin énemli
oldugunu vurgulamaktadir. Ergenlik 6ncesi donemde ¢ocugun yasinin kiiglik olmasi sebebiyle obezitenin
postiir iizerine olumsuz etkisinin arttigini belirtmektedirler. Arastirmanin sonuglarinda ergenlik donemini
geride birakan {iniversite 6grencilerinin viicut kitle indeksleri ile postiir degiskenleri arasinda istatistiksel
olarak anlamli bir iliski bulunmadi. Cinsiyet ve kas kisaliklarinin postiir lizerine etkili oldugu goriildii. Bu
arastirmanin sonuglari diger arastirmalarin sonuglari ile benzerlik gostermektedir.

Anahtar Kelimeler: Cinsiyet, Kas Kisaliklar1, Postiir, Universite Ogrencileri, Viicut Kitle Indeksi.
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Abstract

Objective: The aim of the research is to investigate the effects of muscle shortness, body mass index and gender
on posture in Istanbul Esenyurt University students.

Material and Methods: In the research, the practical course practices of the 'Basic Measurement and Evaluation
in Physiotherapy' course of the 2nd year students of the Department of Physiotherapy were analyzed. The data
obtained by scanning the student files prepared by volunteer students were evaluated retrospectively.

Results: In this research, it is seen that the body mass index of university students does not have an effect on their
posture but muscle shortness and gender differences have an effect on their posture.

Conclusion: Other studies emphasize that age is important in the negative impact of overweight and obesity on

posture. They state that the negative effect of obesity on posture increases due to the young age of the child in the
pre-adolescent period. In the results of the study, no statistically significant relationship was found between body
mass indexes and posture variables of university students who have left adolescence behind. It was observed that
gender and muscle shortness had an impact on posture. The results of this research are similar to the results of
other studies.

Keywords: Body Mass Index, Gender, Muscle Shortness, Posture, University Students.

1. GIRiS

Aragtirmanimn amaci Kas Kisaliklar1 Viicut Kitle indeksi ve Cinsiyet farkliiginin Postiir iizerine etkilerini
Olgmektir. Agr1 ve sakatliklara neden olarak yasam Kkalitesini olumsuz bir sekilde etkileyen postiirdeki
deformiteler, erken fark edilirse uygun egzersizlerle diizeltilebilir (Kapo S et al. 2018). Bu arastirma, Koruyucu
Fizyoterapi ve Rehabilitasyon kapsamindaki bu konuyla ilgili olarak, en etkili yontem olan genglerin
bilinglenmesine katki saglayacaktir.

2. GEREC VE YONTEM

Bu arastirma Istanbul Esenyurt Universitesi Fizyoterapi ve Rehabilitasyon Boliimii 2. Siif &grencilerinin
Fizyoterapide Temel Olgme Degerlendirme dersinin 2015-2016 ile 2016-2017 akademik egitim oOgretim
yillarindaki iki yillik siiregteki pratik ders uygulamalarinin analizidir. Veriler goniillii 194 6grencinin hazirlanan
Ogrenci dosyalarmin taranmasi ile saglandi ve derse katilan 6grencilerin dersin pratik egitiminde 6grendikleri bilgi
ve becerileri retrospektif olarak degerlendirildi. Ogrenci onamlari, demografik bilgiler, kendi yaptiklar: postiir
analizleri ve Adam’s one egilme testi, skolyometre ile yaptiklar1 skolyoz ol¢timleri ve kas kisaliklarina yonelik
bilgilerin bulundugu dosyalar degerlendirilmeye alind1.
3. BULGULAR

Ogrencilerin Viicut Kitle indeksleriyle postiir degiskenleri arasinda istatistiksel olarak anlamli bir iliski bulunmadi
(p>0,05), (Tablo 1.).

“Cinsiyet” ve “Gogiis Tipi” degiskenleri arasindaki iliski istatistiksel olarak anlamli bulundu (p<0,05).
Kizlarm%4,8’inde giivercin tipi gogiis goriilirken erkeklerde hi¢ goriilmedi. Erkeklerin %3,6’smda huni tipi
g0giis goriiliirken kizlarda hi¢ goriilmedi. “Cinsiyet” ve ’Genu vorum’’ degiskenleri arasindaki iliski istatistiksel
olarak anlamli bulundu (p<0,05). Erkeklerde %16,4 oraninda genu vorum goriiliirken, kizlarda %6 oraminda genu
vorum goriildi. Cinsiyet ve diger postiir degigskenleri arasinda istatistiksel olarak anlamli bir iliski bulunmadi
(p>0,05), (Tablo 2.).

Omuz addiiktor kasinin kisaligr ile halluks valgus, lordoz, yuvarlak sirt, karin kas1 degiskenleri arasmdaki iligki
istatistiksel olarak anlamli bulundu (p<0,05). Omuz add kisalig1 olan katilimcilarda hallux valg goriilme oram
%20,5 iken omuz add kisalig1 olmayan katilimcilarda bu oran %3,2” idi. Omuz add kisalig1 olan katilimcilarda
lordoz goriilme oram %7,7 iken omuz add kisalif1 olmayan katilimeilarda bu oran %0,6’dir. Omuz add kisaligi
olan katilimcilarda yuvarlak sirt goriilme oram %7,7 iken omuz add kisaligi olmayan katilimcilarda bu oran

%0,6’dir.Omuz add kisalig1 olan katilimeilarda zayif karmn kas1 oram1 %15,4 iken omuz add kas kisalig1 olmayan
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katilimeilarda bu oran %5,2’dir. Omuz addiiktoér kasimin kisaligi ile diger postiir degiskenleri arasinda istatistiksel
olarak anlamli bir iligki bulunmadi (p>0,05) (Tablo 3.).

Lumbal ekstansor kasinin kisaligi ile Karm kas1 ve Gogiis tipi degiskenleri arasinda istatistiksel olarak anlamli bir
iligki bulunmaktadir (p<0,05). Lumbal eks kas kisalig1 goriilen katilimcilarda zayif karmn kasi oram %13 iken
lumbal eks goriilmeyen katilimcilarda zayif karin kasi orani%4’tiir. Lumbal ekstansor kas kisaligi ile postiire ait
diger degiskenler arasinda anlamli bir iligki bulunmadi (p>0,05), (Tablo 4.).

“Kalca fl kisaligr’” ve “Karin kas1” degiskenleri arasinda istatistiksel olarak anlamli bir iligki bulunmaktadir
(p<0,05). Kalga fl kisalig1 goriilen katilimcilarda zayif karin kasi oram1 %13 iken kalga fl kisalig1 goriilmeyen
katilimeilarda zayif karin kas1 oram %4’tiir. Kalga fl kisalig ile postiire ait diger degiskenler arasinda anlamli bir
iliski bulunmadi (p>0,05), (Tablo 5.).

Hemstring kaslarin kisalig ile halluks valgus arasindaki iligki istatistiksel olarak anlamhidir (p<0,05). Hemstring
kaslarin kisalig1 ile postiire ait diger degiskenler arasinda anlamli bir iliski bulunmadi (p>0,05), (Tablo 6.).

Tensor fasya lata kasmin kisaligi ile karin kasi degiskenleri arasindaki iliski istatistiksel olarak anlamli bulundu
(p<0,05). Tensor fas kas kisalig1 goriilen katilimcilarda zayif karin kasi oram %14,9 iken tensér fas kas kisalig
goriilmeyen katilimeilarda zayif karin kasi oranm1 %4,8 bulundu. Tensor fasya lata kas kisaligi ile halluks valgus
arasindaki iligki istatistiksel olarak anlamli bulundu (p<0,05). Tensor fas kas kisalig1 goriilen katilimeilarda hallux
valg goriilme oramt %14,9 iken tensor fas goriilmeyen katilimcilarda hallux valg gériilme orani1 %4,1°dir. Tensor
fasya lata kas kisalig ile genu vorum arasindaki iliski istatistiksel olarak anlamli bulundu (p<0,05). Tensor fas
goriilen katilimcilarda genu vorum goriilme oran1 %21,3 iken tensor fas goriilmeyen katilimcilarda genu vorum
goriilme orani %8,8’dir. Tensor fasya lata kasinin kisaligi ile diger postiir degiskenleri arasinda anlamli bir iliski
bulunmadi (p>0,05), (Tablo 7.).

Tablo 1. °VKI*’, “’Postiir’> degiskenleri arasindaki iliskiye ait Ki-kare testi sonuglari

VKI Ki-kare | p
Zayif Normal | Fazla Obez Toplam
kilolu
Karin kas1 Normal n 13 129 22 9 173 Fisher's | 0,713

% 7,5% 746% | 12,7% |52% 100,0% | Exact
Satir
% 86,7% |92,1% | 95,7% | 100,0% | 92,5%
Sutun

Zayif n 2 11 1 0 14
% 14,3% | 78,6% | 7,1% ,0% 100,0%
Satir
% 13,3% | 7,9% 4,3% ,0% 7,5%
Sutun

Gogiis tipi Cokuk n 0 1 0 0 1 Fisher's | 0,127

% ,0% 100,0% | ,0% ,0% 100,0% | Exact
Satir
% ,0% 1% ,0% ,0% 5%
Situn

Fic1 n 0 8 2 0 10
% ,0% 80,0% | 20,0% | ,0% 100,0%
Satir
% ,0% 5,7% 8,7% ,0% 5,3%
Situn

lesujhs 16



Guvercin | n 3 1 0 0 4
% 75,0% | 25,0% |,0% ,0% 100,0%
Satir
% 20,0% | ,7% ,0% ,0% 2,1%
Sutun
Huni n 0 4 0 0 4
% ,0% 100,0% | ,0% ,0% 100,0%
Satir
% ,0% 2,9% ,0% ,0% 2,1%
Sutun
Normal n 12 126 21 9 168
% 7,1% 75,0% | 125% |5,4% 100,0%
Satir
% 80,0 |90,0% |91,3% | 100,0% | 89,8%
Sutun
Genu Yok n 12 126 18 9 165 Fisher's | 0,174
vorum % 7,3% 76,4% | 10,9% | 5,5% 100,0% | Exact
Satir
% 80,0% | 90,0% | 78,3% | 100,0% | 88,2%
Sutun
Var n 3 14 5 0 22
% 13,6% | 63,6% |22,7% |,0% 100,0%
Satir
% 20,0% |10,0% |21,7% |,0% 11,8%
Sutun
Genu valg Yok n 15 137 23 9 184 Fisher's | 0,999
% 8,2% 745% | 125% |4,9% 100,0% | Exact
Satir
% 100,0% | 97,9% | 100,0% | 100,0% | 98,4%
Sutun
Var n 0 3 0 0 3
% ,0% 100,0% | ,0% ,0% 100,0%
Satir
% ,0% 2,1% ,0% ,0% 1,6%
Sutun
Genu Yok n 15 138 22 9 184 Fisher's | 0,576
rekurvatum % 8,2% 75,0% | 12,0% | 4,9% 100,0% | Exact
Satir
% 100,0% | 98,6% | 95,7% | 100,0% | 98,4%
Situn
Var n 0 2 1 0 3
% ,0% 66,7% | 33,3% | ,0% 100,0%
Satir
% ,0% 1,4% 4,3% ,0% 1,6%
Situn

lesujhs 17



Tibial Yok n 14 132 23 8 177 Fisher's | 0,398
torsiyon % 7,9% 74,6% | 13,0% | 4,5% 100,0% | Exact
Satir
% 93,3% | 94,3% | 100,0% | 88,9% | 94,7%
Sutun
Var n 1 8 0 1 10
% 10,0% | 80,0% | ,0% 10,0% | 100,0%
Satir
% 6,7% 5,7% ,0% 11,1% | 5,3%
Sutun
Lordoz Yok n 15 136 23 9 183 Fisher's | 0,999
% 8,2% 743% | 12,6% | 4,9% 100,0% | Exact
Satir
% 100,0% | 97,1% | 100,0% | 100,0% | 97,9%
Sutun
Var n 0 4 0 0 4
% ,0% 100,0% | ,0% ,0% 100,0%
Satir
% ,0% 2,9% ,0% ,0% 2,1%
Sutun
Kifoz Yok n 15 127 19 8 169 Fisher's | 0,296
% 8,9% 751% | 112% |4,7% 100,0% | Exact
Satir
% 100,0% | 90,7% | 82,6% | 88,9% | 90,4%
Sutun
Var n 0 13 4 1 18
% ,0% 722% | 22,2% |5,6% 100,0%
Satir
% ,0% 9,3% 17,4% |11,1% | 9,6%
Sutun
“Kifo Yok n 15 140 22 9 186 Fisher's | 0,248
lordoz % 8,1% 75,3% | 11,8% | 4,8% 100,0% | Exact
Satir
% 100,0% | 100,0% | 95,7% | 100,0% | 99,5%
Sutun
Var n 0 0 1 0 1
% ,0% ,0% 100,0% | ,0% 100,0%
Satir
% ,0% ,0% 4,3% ,0% ,5%
Situn
Yuvarlak Yok n 15 137 22 9 183 Fisher's | 0,681
sirt % 8,2% 749% | 12,0% |4,9% 100,0% | Exact
Satir
% 100,0% | 97,9% | 95,7% | 100,0% | 97,9%
Situn
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Var n 0 3 1 0 4
% ,0% 75,0% | 25,0% | ,0% 100,0%
Satir
% ,0% 2,1% 4,3% ,0% 2,1%
Sutun
Diiz sirt Yok n 12 133 23 9 177 Fisher's | 0,072
% 6,8% 75,1% | 13,0% |5,1% 100,0% | Exact
Satir
% 80,0% | 95,0% | 100,0% | 100,0% | 94,7%
Sutun
Var n 3 7 0 0 10
% 30,0% | 70,0% |,0% ,0% 100,0%
Satir
% 20,0% | 5,0% ,0% ,0% 5,3%
Sutun
Skolyoz Yok n 14 127 21 9 171 Fisher's | 0,999
% 8,2% 743% | 12,3% |53% 100,0% | Exact
Satir
% 93,3% |90,7% |91,3% | 100,0% | 91,4%
Sutun
Var n 1 13 2 0 16
% 6,3% 81,3% | 12,5% | ,0% 100,0%
Satir
% 6,7% 9,3% 8,7% ,0% 8,6%
Sutun
Hallux valg | Yok n 12 132 21 9 174 Fisher's | 0,161
% 6,9% 75,9% | 12,1% |52% 100,0% | Exact
Satir
% 80,0% |94,3% |91,3% | 100,0% | 93,0%
Sutun
Var n 3 8 2 0 13
% 23,1% |61,5% |154% |,0% 100,0%
Satir
% 20,0% | 5,7% 8,7% ,0% 7,0%
Sutun
Pes planus Yok n 14 114 17 9 154 Fisher's | 0,28
% 9,1% 740% |11,0% |58% 100,0% | Exact
Satir
% 93,3% |81,4% |73,9% |100,0% | 82,4%
Situn
Var n 1 26 6 0 33
% 3,0% 78,8% | 18,2% | ,0% 100,0%
Satir
% 6,7% 18,6% | 26,1% | ,0% 17,6%
Situn
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Pes caus Yok n 15 136 22 9 182 Fisher's | 0,761
% 8,2% 747% | 12,1% |4,9% 100,0% | Exact
Satir
% 100,0% | 97,1% | 95,7% | 100,0% | 97,3%
Sutun
Var n 0 4 1 0 5
% ,0% 80,0% | 20,0% | ,0% 100,0%
Satir
% ,0% 2,9% 4,3% ,0% 2,7%
Sutun
Ayak pron | Yok n 13 117 17 9 156 Fisher's | 0,374
% 8,3% 75,0% | 10,9% |5,8% 100,0% | Exact
Satir
% 86,7% | 83,6% | 73,9% | 100,0% | 83,4%
Sutun
Var n 2 23 6 0 31
% 6,5% 742% | 19,4% | ,0% 100,0%
Satir
% 13,3% | 16,4% | 26,1% |,0% 16,6%
Sutun
Ay slp Yok n 14 130 22 9 175 Fisher's | 0,999
% 8,0% 74,3% | 12,6% |51% 100,0% | Exact
Satir
% 93,3% |92,9% |957% | 100,0% | 93,6%
Sutun
Var n 1 10 1 0 12
% 8,3% 83,3% | 8,3% ,0% 100,0%
Satir
% 6,7% 7,1% 4,3% ,0% 6,4%
Sutun
Cekic Yok n 14 137 22 9 182 Fisher's | 0,443
parmak % 7,7% 75,3% | 12,1% | 4,9% 100,0% | Exact
Satir
% 93,3% | 97,9% | 957% | 100,0% | 97,3%
Sutun
Var n 1 3 1 0 5
% 20,0% | 60,0% |20,0% |,0% 100,0%
Satir
% 6,7% 2,1% 4,3% ,0% 2, 7%
Situn
Yuvarlak Yok n 15 133 21 9 178 Fisher's | 0,797
omuz % 8,4% 74,7% | 11,8% | 51% 100,0% | Exact
Satir
% 100,0% | 95,0% | 91,3% | 100,0% | 95,2%
Situn
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Var n 0 7 2 0 9
% ,0% 778% | 22,2% | ,0% 100,0%
Satir
% ,0% 5,0% 8,7% ,0% 4,8%
Sutun
Omuz Yok n 14 140 23 9 186 Fisher's | 0,124
retraksiyonu % 7,5% 75,3% | 12,4% | 4,8% 100,0% | Exact
Satir
% 93,3% | 100,0% | 100,0% | 100,0% | 99,5%
Sutun
Var n 1 0 0 0 1
% 100,0% | ,0% ,0% ,0% 100,0%
Satir
% 6,7% ,0% ,0% ,0% ,5%
Sutun
Om prot Yok n 12 125 21 8 166 Fisher's | 0,669
% 7.2% 75,3% | 12,7% | 4,8% 100,0% | Exact
Satir
% 80,0% |89,3% |91,3% |88,9% | 88,8%
Sutun
Var n 3 15 2 1 21
% 143% | 71,4% | 9,5% 4,8% 100,0%
Satir
% 20,0% | 10,7% | 8,7% 11,1% | 11,2%
Sutun
Bas one tilt | Yok n 12 125 21 8 166 Fisher's | 0,669
% 7,2% 75,3% | 12,7% | 4,8% 100,0% | Exact
Satir
% 80,0% |89,3% |91,3% |88,9% | 88,8%
Sutun
Var n 3 15 2 1 21
% 143% | 71,4% | 9,5% 4,8% 100,0%
Satir
% 20,0% | 10,7% | 8,7% 11,1% | 11,2%
Sutun
Bas geriye | Yok n 14 140 23 9 186 Fisher's | 0,124
tilt % 7,5% 75,3% | 12,4% | 4,8% 100,0% | Exact
Satir
% 93,3% | 100,0% | 100,0% | 100,0% | 99,5%
Situn
Var n 1 0 0 0 1
% 100,0% | ,0% ,0% ,0% 100,0%
Satir
% 6,7% ,0% ,0% ,0% 5%
Situn
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Cene asag | Yok n 13 138 23 9 183 Fisher's | 0,072
tilt % 7,1% 75,4% | 12,6% | 4,9% 100,0% | Exact

Satir

% 86,7% | 98,6% | 100,0% | 100,0% | 97,9%

Sutun

Var n 2 2 0 0 4

% 50,0% | 50,0% | ,0% ,0% 100,0%

Satir

% 13,3% | 1,4% ,0% ,0% 2,1%

Siutun
Cene yukar1 | Yok n 14 138 22 9 183 Fisher's | 0,261
tilt % 7,7% 75,4% | 12,0% |4,9% 100,0% | Exact

Satir

% 93,3% |98,6% |957% |100,0% |97,9%

Sutun

Var n 1 2 1 0 4

% 25,0% | 50,0 |250% |,0% 100,0%

Satir

% 6,7% 1,4% 4,3% ,0% 2,1%

Sutun

Tablo 2. “’Cinsiyet’’, “’Postiir’” degiskenleri arasindaki iligskiye ait Ki-kare testi sonuglari

Cinsiyet Toplam Ki-kare p
Erkek Kiz
Karn kasi Normal n 102 78 180 0,001 0,999

% Satir 56,7% 43,3% 100,0%
% Sutun | 92,7% 92,9% 92,8%

Zayif n 8 6 14
% Satir 57,1% 42,9% 100,0%
% Sutun | 7,3% 7,1% 7.2%

Gogiis tipi | COkuk n 1 0 1 Monte 0,031*

% Satir 100,0% ,0% 100,0% Carlo
% Situn | ,9% ,0% 5%

Fic1 n 6 4 10
% Satir 60,0% 40,0% 100,0%
% Sutun | 5,5% 4,8% 5,2%

Glvercin n 0 4 4
% Satir ,0% 100,0% 100,0%
% Situn | ,0% 4,8% 2,1%

Huni n 4 0 4
% Satir 100,0% ,0% 100,0%
% Siutun | 3,6% ,0% 2,1%

Normal n 99 76 175

% Satir 56,6% 43,4% 100,0%
% Situn 90,0% 90,5% 90,2%
Lordoz Yok n 109 81 190 Fisher's 0,318
% Satir 57,4% 42,6% 100,0% Exact
% Situn 99,1% 96,4% 97,9%
Var n 1 3 4
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% Satir 25,0% 75,0% 100,0%
% Situn ,9% 3,6% 2,1%
Kifoz Yok n 98 78 176 0,418 0,518
% Satir 55,7% 44,3% 100,0%
% Situn | 89,1% 92,9% 90,7%
Var n 12 6 18
% Satir 66,7% 33,3% 100,0%
% Siitun 10,9% 7,1% 9,3%
Kifo Lordoz | Yok n 109 84 193 Fisher's 0,999
% Satir 56,5% 43,5% 100,0% Exact
% Situn | 99,1% 100,0% 99,5%
Var n 1 0 1
% Satir 100,0% ,0% 100,0%
% Siitun ,9% ,0% 5%
Skolyoz Yok n 100 77 177 0,001 0,999
% Satir 56,5% 43,5% 100,0%
% Situn | 90,9% 91,7% 91,2%
Var n 10 7 17
% Satir 58,8% 41,2% 100,0%
% Situn | 9,1% 8,3% 8,8%
Yuvarlak Yok n 108 82 190 Fisher's 0,999
sirt % Satir 56,8% 43,2% 100,0% Exact
% Situn | 98,2% 97,6% 97,9%
n 2 2 4
Var % Satir 50,0% 50,0% 100,0%
% Siitun 1,8% 2,4% 2,1%
Diiz sirt Yok n 105 78 183 Fisher's 0,536
% Satir 57,4% 42,6% 100,0% Exact
% Situn | 95,5% 92,9% 94,3%
n 5 6 11
Var % Satir 45,5% 54,5% 100,0%
% Situn | 4,5% 7,1% 5,7%
Yuvarlak Yok n 103 82 185 Fisher's 0,304
omuz % Satir 55,7% 44,3% 100,0% Exact
% Situn | 93,6% 97,6% 95,4%
n 7 2 9
Var % Satir 77,8% 22,2% 100,0%
% Situn | 6,4% 2,4% 4,6%
Omuz Yok n 109 84 193 Fisher's 0,999
retraksiyonu % Satir 56,5% 43,5% 100,0% Exact
% Situn | 99,1% 100,0% 99,5%
n 1 0 1
Var % Satir 100,0% ,0% 100,0%
% Siitun ,9% ,0% 5%
Om prot Yok n 100 72 172 0,814 0,367
% Satir 58,1% 41,9% 100,0%
% Siitun | 90,9% 85,7% 88,7%
Var n 10 12 22
% Satir 45,5% 54,5% 100,0%
% Situn | 9,1% 14,3% 11,3%
Yok n 87 74 161
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% Satir 54,0% 46,0% 100,0%
% Situn | 79,1% 88,1% 83,0%
Var n 23 10 33
% Satir 69,7% 30,3% 100,0%
% Situn | 20,9% 11,9% 17,0%
Pes caus Yok n 108 81 189 Fisher's 0,654
% Satir 57,1% 42,9% 100,0% Exact
% Situn | 98,2% 96,4% 97,4%
Var n 2 3 5
% Satir 40,0% 60,0% 100,0%
% Siitun 1,8% 3,6% 2,6%
Ayak pron Yok n 89 73 162 0,846 0,358
% Satir 54,9% 45,1% 100,0%
% Siitun | 80,9% 86,9% 83,5%
Var n 21 11 32
% Satir 65,6% 34,4% 100,0%
% Siitun 19,1% 13,1% 16,5%
Ay slp Yok n 104 78 182 0,033 0,855
% Satir 57,1% 42,9% 100,0%
% Situn | 94,5% 92,9% 93,8%
Var n 6 6 12
% Satir 50,0% 50,0% 100,0%
% Situn | 5,5% 7,1% 6,2%
Cekic Yok n 107 82 189 Fisher's 0,999
parmak % Satir 56,6% 43,4% 100,0% Exact
% Situn | 97,3% 97,6% 97,4%
Var n 3 2 5
% Satir 60,0% 40,0% 100,0%
% Situn | 2,7% 2,4% 2,6%
Hallux valg | Yok n 103 78 181 0,001 0,999
% Satir 56,9% 43,1% 100,0%
% Situn | 93,6% 92,9% 93,3%
Var n 7 6 13
% Satir 53,8% 46,2% 100,0%
% Situn | 6,4% 7,1% 6,7%
Genu Yok n 92 79 171 3,994 0,046*
vorum % Satir 53,8% 46,2% 100,0%
% Situn | 83,6% 94,0% 88,1%
Var n 18 5 23
% Satir 78,3% 21,7% 100,0%
% Siitun 16,4% 6,0% 11,9%
Genu valg Yok n 108 83 191 Monte 0,999
% Satir 56,5% 43,5% 100,0% Carlo
% Siitun | 98,2% 98,8% 98,5%
Var n 2 1 3
% Satir 66,7% 33,3% 100,0%
% Siitun 1,8% 1,2% 1,5%
Genu Yok n 108 83 191 Fisher's 0,999
rekurvatum % Satir 56,5% 43,5% 100,0% Exact
% Siitun | 98,2% 98,8% 98,5%
Var n 2 1 3
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% Satir 66,7% 33,3% 100,0%
% Situn | 1,8% 1,2% 1,5%
Tibial Yok n 106 78 184 Fisher's 0,334
torsiyon % Satir 57,6% 42,4% 100,0% Exact
% Situn | 96,4% 92,9% 94,8%
Var n 4 6 10
% Satir 40,0% 60,0% 100,0%
% Situn | 3,6% 7,1% 5,2%
Bas 6ne tilt | Yok n 100 72 172 0,814 0,367
% Satir 58,1% 41,9% 100,0%
% Situn | 90,9% 85,7% 88,7%
Var n 10 12 22
% Satir 45,5% 54,5% 100,0%
% Situn | 9,1% 14,3% 11,3%
Bas geriye | Yok n 109 84 193 Fisher's 0,999
tilt % Satir 56,5% 43,5% 100,0% Exact
% Situn | 99,1% 100,0% 99,5%
Var n 1 0 1
% Satir 100,0% ,0% 100,0%
% Situn | ,9% ,0% ,5%
Cene asagi | Yok n 107 82 189 Fisher's 0,999
tilt % Satir 56,6% 43,4% 100,0% Exact
% Situn | 97,3% 97,6% 97,4%
Var n 3 2 5
% Satir 60,0% 40,0% 100,0%
% Situn | 2,7% 2,4% 2,6%
Cene yukar1 | Yok n 108 82 190 Fisher's 0,999
tilt % Satir 56,8% 43,2% 100,0% Exact
% Situn | 98,2% 97,6% 97,9%
Var n 2 2 4
% Satir 50,0% 50,0% 100,0%
% Situn | 1,8% 2,4% 2,1%

Tablo 3. ’Omuz add kas kisalig1’ "Postiir’’ degiskenleri arasindaki iliskiye ait Ki-kare testi sonuglari

Omuz add kisaligi Toplam Ki-kare p
Yok Var
Karin kas1 Karmn kast | n 147 33 180 Fisher's 0,039*
Normal % Satir 81,7% 18,3% 100,0% Exact
% Situn | 94,8% 84,6% 92,8%
Karm kasi | n 8 6 14
Zayif % Satir 57,1% 42,9% 100,0%
% Situn | 5,2% 15,4% 7,2%
Gogiis Cokuk n 1 0 1 Monte 0,264
Gogiis % Satir 100,0% ,0% 100,0% Carlo
% Situn | ,6% ,0% 5%
Fic1 n 6 4 10
Gogiis % Satir 60,0% 40,0% 100,0%
% Siitun | 3,9% 10,3% 5,2%
Gulvercin | n 3 1 4
Gogiis % Satir 75,0% 25,0% 100,0%
% Situn | 1,9% 2,6% 2,1%
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Huni n 2 2 4
Gogiis % Satir 50,0% 50,0% 100,0%
% Situn | 1,3% 5,1% 2,1%
Normal n 143 32 175
Gogiis % Satir 81,7% 18,3% 100,0%
% Situn | 92,3% 82,1% 90,2%
Dizde Genu | Yok n 139 32 171 Fisher's 0,264
vorum % Satir 81,3% 18,7% 100,0% Exact
% Situn | 89,7% 82,1% 88,1%
Var n 16 7 23
% Satir 69,6% 30,4% 100,0%
% Siitun | 10,3% 17,9% 11,9%
Dizde Genu | Yok n 152 39 191 Fisher's 0,999
valg % Satir 79,6% 20,4% 100,0% Exact
% Siitun | 98,1% 100,0% 98,5%
Var n 3 0 3
% Satir 100,0% ,0% 100,0%
% Situn | 1,9% ,0% 1,5%
Dizde Genu | Yok n 154 37 191 Fisher's 0,103
rekurvatum % Satir 80,6% 19,4% 100,0% Exact
% Situn | 99,4% 94,9% 98,5%
Var n 1 2 3
% Satir 33,3% 66,7% 100,0%
% Situn | ,6% 5,1% 1,5%
Dizde Yok n 146 38 184 Fisher's 0,69
Tibial % Satir 79,3% 20,7% 100,0% Exact
torsiyon % Sutun | 94,2% 97,4% 94,8%
Var n 9 1 10
% Satir 90,0% 10,0% 100,0%
% Situn | 5,8% 2,6% 5,2%
Ayakta Pes | Yok n 129 32 161 0,001 0,999
planus % Satir 80,1% 19,9% 100,0%
% Siitun | 83,2% 82,1% 83,0%
Var n 26 7 33
% Satir 78,8% 21,2% 100,0%
% Siitun | 16,8% 17,9% 17,0%
Ayakta Pes | Yok n 150 39 189 Fisher's 0,585
caus % Satir 79,4% 20,6% 100,0% Exact
% Siitun | 96,8% 100,0% 97,4%
Var n 5 0 5
% Satir 100,0% ,0% 100,0%
% Siitun | 3,2% ,0% 2,6%
Ayak pron Yok n 131 31 162 0,265 0,607
% Satir 80,9% 19,1% 100,0%
% Siitun | 84,5% 79,5% 83,5%
Var n 24 8 32
% Satir 75,0% 25,0% 100,0%
% Siitun | 15,5% 20,5% 16,5%
Ayak sup Yok n 147 35 182 Fisher's 0,264
% Satir 80,8% 19,2% 100,0% Exact
% Siitun | 94,8% 89,7% 93,8%
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Var n 8 4 12
% Satir 66,7% 33,3% 100,0%
% Situn | 5,2% 10,3% 6,2%
Cekic Yok n 152 37 189 Fisher's 0,264
parmak % Satir 80,4% 19,6% 100,0% Exact
% Situn | 98,1% 94,9% 97,4%
Var n 3 2 5
% Satir 60,0% 40,0% 100,0%
% Situn | 1,9% 5,1% 2,6%
Ayakta Yok n 150 31 181 Fisher's 0,001*
Hallux valg % Satir 82,9% 17,1% 100,0% Exact
% Siitun | 96,8% 79,5% 93,3%
Var n 5 8 13
% Satir 38,5% 61,5% 100,0%
% Situn | 3,2% 20,5% 6,7%
Belde Yok n 154 36 190 Fisher's 0,026*
Lordoz % Satir 81,1% 18,9% 100,0% Exact
% Situn | 99,4% 92,3% 97,9%
Var n 1 3 4
% Satir 25,0% 75,0% 100,0%
% Situn ,6% 7,7% 2,1%
Sirtta Kifoz | Yok n 143 33 176 Fisher's 0,211
% Satir 81,3% 18,8% 100,0% Exact
% Situn | 92,3% 84,6% 90,7%
Var n 12 6 18
% Satir 66,7% 33,3% 100,0%
% Situn | 7,7% 15,4% 9,3%
Sirtta Kifo | Yok n 154 39 193 Fisher's 0,999
Lordoz % Satir 79,8% 20,2% 100,0% Exact
% Situn | 99,4% 100,0% 99,5%
Var n 1 0 1
% Satir 100,0% ,0% 100,0%
% Situn | ,6% ,0% 5%
Sirtta Yok n 141 36 177 Fisher's 0,999
Skolyoz % Satir 79,7% 20,3% 100,0% Exact
% Situn | 91,0% 92,3% 91,2%
Var n 14 3 17
% Satir 82,4% 17,6% 100,0%
% Situn | 9,0% 7,7% 8,8%
Yuvarlak Yok n 154 36 190 Fisher's 0,026*
sirt % Satir 81,1% 18,9% 100,0% Exact
% Siitun | 99,4% 92,3% 97,9%
n 1 3 4
Var % Satir 25,0% 75,0% 100,0%
% Situn | ,6% 7,7% 2,1%
Diiz sirt Yok n 147 36 183 Fisher's 0,465
% Satir 80,3% 19,7% 100,0% Exact
% Siitun | 94,8% 92,3% 94,3%
n 8 3 11
Var % Satir 72,7% 27,3% 100,0%
% Siitun | 5,2% 7,7% 5,7%
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Yuvarlak Yok n 150 35 185 Fisher's 0,082
omuz % Satir 81,1% 18,9% 100,0% Exact
% Situn | 96,8% 89,7% 95,4%
n 5 4 9
Var % Satir 55,6% 44,4% 100,0%
% Situn | 3,2% 10,3% 4,6%
Omuz Yok n 155 38 193 Fisher's 0,201
retraksiyonu % Satir 80,3% 19,7% 100,0% Exact
% Siitun | 100,0% 97,4% 99,5%
n 0 1 1
Var % Satir ,0% 100,0% 100,0%
% Situn | ,0% 2,6% 5%
Om prot Yok n 141 31 172 Fisher's 0,052
% Satir 82,0% 18,0% 100,0% Exact
% Siitun | 91,0% 79,5% 88,7%
Var n 14 8 22
% Satir 63,6% 36,4% 100,0%
% Situn | 9,0% 20,5% 11,3%
Bas one tilt | Yok n 141 31 172 Fisher's 0,052
% Satir 82,0% 18,0% 100,0% Exact
% Situn | 91,0% 79,5% 88,7%
Var n 14 8 22
% Satir 63,6% 36,4% 100,0%
% Situn | 9,0% 20,5% 11,3%
Bas geriye | Yok n 155 38 193 Fisher's 0,201
tilt % Satir 80,3% 19,7% 100,0% Exact
% Situn | 100,0% 97,4% 99,5%
Var n 0 1 1
% Satir ,0% 100,0% 100,0%
% Situn | ,0% 2,6% ,5%
Cene asag1 | Yok n 151 38 189 Fisher's 0,999
tilt % Satir 79,9% 20,1% 100,0% Exact
% Situn | 97,4% 97,4% 97,4%
Var n 4 1 5
% Satir 80,0% 20,0% 100,0%
% Situn | 2,6% 2,6% 2,6%
Cene yukar1 | Yok n 152 38 190 Fisher's 0,999
tilt % Satir 80,0% 20,0% 100,0% Exact
% Situn | 98,1% 97,4% 97,9%
Var n 3 1 4
% Satir 75,0% 25,0% 100,0%
% Situn | 1,9% 2,6% 2,1%

Tablo 4. ‘Lumbal ekstansor kas kisaligi” ‘Postiir’ degiskenleri arasindaki iligkiye ait Ki-kare testi sonuglari

Lumbal eks Toplam Ki-kare p
Yok Var
Karin kas1 Normal n 120 60 180 Fisher's 0,038*
% Satir 66,7% 33,3% 100,0% Exact
% Sltun | 96,0% 87,0% 92,8%
Zayif n 5 9 14
% Satir 35,7% 64,3% 100,0%
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% Siutun | 4,0% 13,0% 7,2%
Gogiis tipi Cokuk n 1 0 1 Monte 0,040*
% Satir 100,0% ,0% 100,0% Carlo
% Siitun ,8% ,0% 5%
Fig1 n 3 7 10
% Satir 30,0% 70,0% 100,0%
% Sutun | 2,4% 10,1% 5,2%
Glvercin | n 3 1 4
% Satir 75,0% 25,0% 100,0%
% Sutun | 2,4% 1,4% 2,1%
Huni n 1 3 4
% Satir 25,0% 75,0% 100,0%
% Siitun ,8% 4,3% 2,1%
Normal n 117 58 175
% Satir 66,9% 33,1% 100,0%
% Sutun | 93,6% 84,1% 90,2%
Pes planus | Yok n 105 56 161 0,093 0,761
% Satir 65,2% 34,8% 100,0%
% Sutun | 84,0% 81,2% 83,0%
Var n 20 13 33
% Satir 60,6% 39,4% 100,0%
% Siitun 16,0% 18,8% 17,0%
Pes caus Yok n 120 69 189 Fisher's 0,163
% Satir 63,5% 36,5% 100,0% Exact
% Sutun | 96,0% 100,0% 97,4%
Var n 5 0 5
% Satir 100,0% ,0% 100,0%
% Siitun | 4,0% ,0% 2,6%
Ayak pron | Yok n 106 56 162 0,204 0,651
% Satir 65,4% 34,6% 100,0%
% Sutun | 84,8% 81,2% 83,5%
Var n 19 13 32
% Satir 59,4% 40,6% 100,0%
% Siitun 15,2% 18,8% 16,5%
Ay slp Yok n 119 63 182 Fisher's 0,353
% Satir 65,4% 34,6% 100,0% Exact
% Sutun | 95,2% 91,3% 93,8%
Var n 6 6 12
% Satir 50,0% 50,0% 100,0%
% Siitun | 4,8% 8,7% 6,2%
Cekic Yok n 122 67 189 Fisher's 0,999
parmak % Satir 64,6% 35,4% 100,0% Exact
% Sutun | 97,6% 97,1% 97,4%
Var n 3 2 5
% Satir 60,0% 40,0% 100,0%
% Siitun | 2,4% 2,9% 2,6%
Hallux valg | Yok n 120 61 181 Fisher's 0,068
% Satir 66,3% 33,7% 100,0% Exact
% Sutun | 96,0% 88,4% 93,3%
Var n 5 8 13
% Satir 38,5% 61,5% 100,0%
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% Situn | 4,0% 11,6% 6,7%
Genu Yok n 111 60 171 0,022 0,882
vorum % Satir 64,9% 35,1% 100,0%
% Siitun 88,8% 87,0% 88,1%
Var n 14 9 23
% Satir 60,9% 39,1% 100,0%
% Siitun 11,2% 13,0% 11,9%
Genu valg Yok n 124 67 191 Fisher's 0,288
% Satir 64,9% 35,1% 100,0% Exact
% Siitun 99,2% 97,1% 98,5%
Var n 1 2 3
% Satir 33,3% 66,7% 100,0%
% Siitun ,8% 2,9% 1,5%
Genu Yok n 124 67 191 Fisher's 0,288
rekurvatum % Satir 64,9% 35,1% 100,0% Exact
% Siitun 99,2% 97,1% 98,5%
Var n 1 2 3
% Satir 33,3% 66,7% 100,0%
% Siitun ,8% 2,9% 1,5%
Tibial Yok n 120 64 184 Fisher's 0,331
torsiyon % Satir 65,2% 34,8% 100,0% Exact
% Siitun 96,0% 92,8% 94,8%
Var n 5 5 10
% Satir 50,0% 50,0% 100,0%
% Siitun | 4,0% 7,2% 5,2%
Lordoz Yok n 123 67 190 Fisher's 0,617
% Satir 64,7% 35,3% 100,0% Exact
% Siitun 98,4% 97,1% 97,9%
Var n 2 2 4
% Satir 50,0% 50,0% 100,0%
% Siitun 1,6% 2,9% 2,1%
Kifoz Yok n 113 63 176 0,001 0,999
% Satir 64,2% 35,8% 100,0%
% Siitun 90,4% 91,3% 90,7%
Var n 12 6 18
% Satir 66,7% 33,3% 100,0%
% Siitun 9,6% 8,7% 9,3%
Kifo Lordoz | Yok n 124 69 193 Fisher's 0,999
% Satir 64,2% 35,8% 100,0% Exact
% Siitun 99,2% 100,0% 99,5%
Var n 1 0 1
% Satir 100,0% ,0% 100,0%
% Siitun ,8% ,0% 5%
Skolyoz Yok n 113 64 177 0,084 0,772
% Satir 63,8% 36,2% 100,0%
% Siitun 90,4% 92,8% 91,2%
Var n 12 5 17
% Satir 70,6% 29,4% 100,0%
% Siitun 9,6% 7,2% 8,8%
Yuvarlak Yok n 123 67 190 Fisher's 0,617
sirt % Satir 64,7% 35,3% 100,0% Exact
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% Situn | 98,4% 97,1% 97,9%
n 2 2 4
Var % Satir 50,0% 50,0% 100,0%
% Siitun 1,6% 2,9% 2,1%
Diiz sirt Yok n 119 64 183 Fisher's 0,525
% Satir 65,0% 35,0% 100,0% Exact
% Sutun | 95,2% 92,8% 94,3%
n 6 5 11
Var % Satir 54,5% 45,5% 100,0%
% Siitun | 4,8% 7,2% 5,7%
Yuvarlak Yok n 122 63 185 Fisher's 0,071
omuz % Satir 65,9% 34,1% 100,0% Exact
% Sutun | 97,6% 91,3% 95,4%
n 3 6 9
Var % Satir 33,3% 66,7% 100,0%
% Situn | 2,4% 8,7% 4,6%
Omuz Yok n 64,8% 35,2% 100,0% Fisher's 0,356
retraksiyonu % Satir 100,0% 98,6% 99,5% Exact
% Situn 0 1 1
n ,0% 100,0% 100,0%
Var % Satir ,0% 1,4% 5%
% Situn | 64,8% 35,2% 100,0%
Om prot Yok n 112 60 172 0,102 0,749
% Satir 65,1% 34,9% 100,0%
% Sutun | 89,6% 87,0% 88,7%
Var n 13 9 22
% Satir 59,1% 40,9% 100,0%
% Siitun 10,4% 13,0% 11,3%
Bas one tilt | Yok n 112 60 172 0,102 0,749
% Satir 65,1% 34,9% 100,0%
% Sutun | 89,6% 87,0% 88,7%
Var n 13 9 22
% Satir 59,1% 40,9% 100,0%
% Siitun 10,4% 13,0% 11,3%
Bas geriye | Yok n 125 68 193 Fisher's 0,356
tilt % Satir 64,8% 35,2% 100,0% Exact
% Siitun 100,0% 98,6% 99,5%
Var n 0 1 1
% Satir ,0% 100,0% 100,0%
% Siitun ,0% 1,4% 5%
Cene asag1 | Yok n 122 67 189 Fisher's 0,999
tilt % Satir 64,6% 35,4% 100,0% Exact
% Sutun | 97,6% 97,1% 97,4%
Var n 3 2 5
% Satir 60,0% 40,0% 100,0%
% Siitun | 2,4% 2,9% 2,6%
Cene yukar1 | Yok n 122 68 190 Fisher's 0,999
tilt % Satir 64,2% 35,8% 100,0% Exact
% Sutun | 97,6% 98,6% 97,9%
Var n 3 1 4
% Satir 75,0% 25,0% 100,0%
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| % Siitun

| 2,4%

| 1,4%

| 2,1%

Tablo 5. “Kalga fleksiyon kisalig1”, “Postiir” degiskenleri arasindaki iligkiye ait Ki-kare testi sonuglari

Kalga fl kisalig1 Toplam Ki-kare p
Yok Var
Karm kas1 n 120 60 180 Fisher's 0,038*
% Satir 66,7% 33,3% 100,0% Exact
% Situn | 96,0% 87,0% 92,8%
n 5 9 14
% Satir 35,7% 64,3% 100,0%
% Situn | 4,0% 13,0% 7.2%
Gogiis tipi n 1 0 1 Fisher's 0,128
% Satir 100,0% ,0% 100,0% Exact
% Situn | ,8% ,0% 5%
n 4 6 10
% Satir 40,0% 60,0% 100,0%
% Situn | 3,2% 8,7% 5,2%
Glvercin | n 3 1 4
% Satir 75,0% 25,0% 100,0%
% Situn | 2,4% 1,4% 2,1%
n 1 3 4
% Satir 25,0% 75,0% 100,0%
% Situn | ,8% 4,3% 2,1%
n 116 59 175
% Satir 66,3% 33,7% 100,0%
% Situn | 92,8% 85,5% 90,2%
Pes planus | Yok n 106 55 161 0, 495 0,482
% Satir 65,8% 34,2% 100,0%
% Siitun | 84,8% 79,7% 83,0%
Var n 19 14 33
% Satir 57,6% 42,4% 100,0%
% Siitun | 15,2% 20,3% 17,0%
Pes caus Yok n 120 69 189 Fisher's 0,163
% Satir 63,5% 36,5% 100,0% Exact
% Siitun | 96,0% 100,0% 97,4%
Var n 5 0 5
% Satir 100,0% ,0% 100,0%
% Situn | 4,0% ,0% 2,6%
Ayak pron Yok n 106 56 162 0,204 0,651
% Satir 65,4% 34,6% 100,0%
% Siitun | 84,8% 81,2% 83,5%
Var n 19 13 32
% Satir 59,4% 40,6% 100,0%
% Siitun | 15,2% 18,8% 16,5%
Ay sup Yok n 119 63 182 Fisher's 0,353
% Satir 65,4% 34,6% 100,0% Exact
% Siitun | 95,2% 91,3% 93,8%
Var n 6 6 12
% Satir 50,0% 50,0% 100,0%
% Siitun | 4,8% 8,7% 6,2%
Cekic Yok n 122 67 189 Fisher's 0,999
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parmak % Satir 64,6% 35,4% 100,0% Exact
% Situn | 97,6% 97,1% 97,4%
Var n 3 2 5
% Satir 60,0% 40,0% 100,0%
% Situn | 2,4% 2,9% 2,6%
Hallux valg | Yok n 120 61 181 Fisher's 0,068
% Satir 66,3% 33,7% 100,0% Exact
% Situn | 96,0% 88,4% 93,3%
Var n 5 8 13
% Satir 38,5% 61,5% 100,0%
% Situn | 4,0% 11,6% 6,7%
Genu Yok n 112 59 171 0,375 0,54
vorum % Satir 65,5% 34,5% 100,0%
% Siitun | 89,6% 85,5% 88,1%
Var n 13 10 23
% Satir 56,5% 43,5% 100,0%
% Situn | 10,4% 14,5% 11,9%
Genu valg Yok n 124 67 191 Fisher's 0,288
% Satir 64,9% 35,1% 100,0% Exact
% Situn | 99,2% 97,1% 98,5%
Var n 1 2 3
% Satir 33,3% 66,7% 100,0%
% Situn | ,8% 2,9% 1,5%
Genu Yok n 124 67 191 Fisher's 0,288
rekurvatum % Satir 64,9% 35,1% 100,0% Exact
% Situn | 99,2% 97,1% 98,5%
Var n 1 2 3
% Satir 33,3% 66,7% 100,0%
% Situn | ,8% 2,9% 1,5%
Tibial Yok n 120 64 184 Fisher's 0,331
torsiyon % Satir 65,2% 34,8% 100,0% Exact
% Siitun | 96,0% 92,8% 94,8%
Var n 5 5 10
% Satir 50,0% 50,0% 100,0%
% Situn | 4,0% 7,2% 5,2%
Lordoz Yok n 123 67 190 Fisher's 0,617
% Satir 64,7% 35,3% 100,0% Exact
% Siitun | 98,4% 97,1% 97,9%
Var n 2 2 4
% Satir 50,0% 50,0% 100,0%
% Situn | 1,6% 2,9% 2,1%
Kifoz Yok n 112 64 176 0,217 0,461
% Satir 63,6% 36,4% 100,0%
% Siitun | 89,6% 92,8% 90,7%
Var n 13 5 18
% Satir 72,2% 27,8% 100,0%
% Siitun | 10,4% 7,2% 9,3%
Kifo Lordoz | Yok n 124 69 193 Fisher's 0,999
% Satir 64,2% 35,8% 100,0% Exact
% Siitun | 99,2% 100,0% 99,5%
Var n 1 0 1
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% Satir 100,0% ,0% 100,0%
% Situn | ,8% ,0% 5%
Skolyoz Yok n 114 63 177 0,001 0,999
% Satir 64,4% 35,6% 100,0%
% Situn | 91,2% 91,3% 91,2%
Var n 11 6 17
% Satir 64,7% 35,3% 100,0%
% Situn | 8,8% 8,7% 8,8%
Yuvarlak Yok n 123 67 190 Fisher's 0,617
sirt % Satir 64,7% 35,3% 100,0% Exact
% Siitun | 98,4% 97,1% 97,9%
n 2 2 4
Var % Satir 50,0% 50,0% 100,0%
% Situn | 1,6% 2,9% 2,1%
Duiz sirt Yok n 118 65 183 Fisher's 0,999
% Satir 64,5% 35,5% 100,0% Exact
% Situn | 94,4% 94,2% 94,3%
n 7 4 11
Var % Satir 63,6% 36,4% 100,0%
% Situn | 5,6% 5,8% 5,7%
Yuvarlak Yok n 122 63 185 Fisher's 0,071
omuz % Satir 65,9% 34,1% 100,0% Exact
% Situn | 97,6% 91,3% 95,4%
n 3 6 9
Var % Satir 33,3% 66,7% 100,0%
% Situn | 2,4% 8,7% 4,6%
Omuz Yok n 125 68 193 Fisher's 0,356
retraksiyonu % Satir 64,8% 35,2% 100,0% Exact
% Situn | 100,0% 98,6% 99,5%
n 0 1 1
Var % Satir ,0% 100,0% 100,0%
% Situn | ,0% 1,4% 5%
Om prot Yok n 111 61 172 0,001 0,999
% Satir 64,5% 35,5% 100,0%
% Siitun | 88,8% 88,4% 88,7%
Var n 14 8 22
% Satir 63,6% 36,4% 100,0%
% Siitun | 11,2% 11,6% 11,3%
Bas 6ne tilt | Yok n 111 61 172 0,007 0,934
% Satir 64,5% 35,5% 100,0%
% Siitun | 88,8% 88,4% 88,7%
Var n 14 8 22
% Satir 63,6% 36,4% 100,0%
% Siitun | 11,2% 11,6% 11,3%
Bas geriye | Yok n 125 68 193 Fisher's 0,356
tilt % Satir 64,8% 35,2% 100,0% Exact
% Situn | 100,0% 98,6% 99,5%
Var n 0 1 1
% Satir ,0% 100,0% 100,0%
% Siitun | ,0% 1,4% 5%
Cene asag | Yok n 122 67 189 Fisher's 0,999
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tilt % Satir 64,6% 35,4% 100,0% Exact
% Siitun | 97,6% 97,1% 97,4%
Var n 3 2 5
% Satir 60,0% 40,0% 100,0%
% Siutun | 2,4% 2,9% 2,6%
Cene yukar1 | Yok n 122 68 190 Fisher's 0,999
tilt % Satir 64,2% 35,8% 100,0% Exact
% Situn | 97,6% 98,6% 97,9%
Var n 3 1 4
% Satir 75,0% 25,0% 100,0%
% Siutun | 2,4% 1,4% 2,1%

Tablo 6. ©” Hemst kisaligi’’, “’Postiir’” degiskenleri arasindaki iligkiye ait Ki-kare testi sonuglari

Hemst kisaligi Toplam Ki-kare p
Yok Var
Karin kasi Normal n 103 77 180 3,23 0,072
% Satir 57,2% 42,8% 100,0%
% Situn | 96,3% 88,5% 92,8%
Zayif n 4 10 14
% Satir 28,6% 71,4% 100,0%
% Situn | 3,7% 11,5% 7.2%
Gogiis tipi | Cokik n 1 0 1 Fisher's 0,057
% Satir 100,0% ,0% 100,0% Exact
% Sutun | ,9% ,0% 5%
Fic1 n 2 8 10
% Satir 20,0% 80,0% 100,0%
% Sutun | 1,9% 9,2% 5,2%
Glvercin | n 2 2 4
% Satir 50,0% 50,0% 100,0%
% Siutun | 1,9% 2,3% 2,1%
Huni n 1 3 4
% Satir 25,0% 75,0% 100,0%
% Sutun | ,9% 3,4% 2,1%
Normal n 101 74 175
% Satir 57,7% 42,3% 100,0%
% Situn | 94,4% 85,1% 90,2%
Pes planus Yok n 93 68 161 2,022 0,155
% Satir 57,8% 42,2% 100,0%
% Situn | 86,9% 78,2% 83,0%
Var n 14 19 33
% Satir 42,4% 57,6% 100,0%
% Situn | 13,1% 21,8% 17,0%
Pes caus Yok n 106 83 189 Fisher's 0,175
% Satir 56,1% 43,9% 100,0% Exact
% Situn | 99,1% 95,4% 97,4%
Var n 1 4 5
% Satir 20,0% 80,0% 100,0%
% Sutun | ,9% 4,6% 2,6%
Ayak pron Yok n 92 70 162 0,699 0,403
% Satir 56,8% 43,2% 100,0%
% Siitun | 86,0% 80,5% 83,5%
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Var n 15 17 32
% Satir 46,9% 53,1% 100,0%
% Situn | 14,0% 19,5% 16,5%
Ay siip Yok n 102 80 182 0,449 0,503
% Satir 56,0% 44,0% 100,0%
% Situn | 95,3% 92,0% 93,8%
Var n 5 7 12
% Satir 41,7% 58,3% 100,0%
% Siutun | 4,7% 8,0% 6,2%
Cekic Yok n 105 84 189 Fisher's 0,658
parmak % Satir 55,6% 44,4% 100,0% Exact
% Situn | 98,1% 96,6% 97,4%
Var n 2 3 5
% Satir 40,0% 60,0% 100,0%
% Siutun | 1,9% 3,4% 2,6%
Hallux valg | Yok n 104 77 181 4,49 0,034*
% Satir 57,5% 42,5% 100,0%
% Situn | 97,2% 88,5% 93,3%
Var n 3 10 13
% Satir 23,1% 76,9% 100,0%
% Situn | 2,8% 11,5% 6,7%
Genu Yok n 99 72 171 3,494 0,062
vorum % Satir 57,9% 42,1% 100,0%
% Situn | 92,5% 82,8% 88,1%
Var n 8 15 23
% Satir 34,8% 65,2% 100,0%
% Sutun | 7,5% 17,2% 11,9%
Genu valg Yok n 106 85 191 Fisher's 0,588
% Satir 55,5% 44,5% 100,0% Exact
% Situn | 99,1% 97,7% 98,5%
Var n 1 2 3
% Satir 33,3% 66,7% 100,0%
% Situn | ,9% 2,3% 1,5%
Genu Yok n 107 84 191 Fisher's 0,088
rekurvatum % Satir 56,0% 44,0% 100,0% Exact
% Situn | 100,0% 96,6% 98,5%
Var n 0 3 3
% Satir ,0% 100,0% 100,0%
% Sutun | ,0% 3,4% 1,5%
Tibial Yok n 103 81 184 Fisher's 0,348
torsiyon % Satir 56,0% 44,0% 100,0% Exact
% Situn | 96,3% 93,1% 94,8%
Var n 4 6 10
% Satir 40,0% 60,0% 100,0%
% Situn | 3,7% 6,9% 5,2%
Lordoz Yok n 106 84 190 Fisher's 0,327
% Satir 55,8% 44.2% 100,0% Exact
% Situn | 99,1% 96,6% 97,9%
Var n 1 3 4
% Satir 25,0% 75,0% 100,0%
% Sutun | ,9% 3,4% 2,1%
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Kifoz Yok n 101 75 176 2,909 0,088
% Satir 57,4% 42,6% 100,0%
% Situn | 94,4% 86,2% 90,7%
Var n 6 12 18
% Satir 33,3% 66,7% 100,0%
% Situn | 5,6% 13,8% 9,3%
Kifo Lordoz | Yok n 107 86 193 Fisher's 0,448
% Satir 55,4% 44,6% 100,0% Exact
% Situn | 100,0% 98,9% 99,5%
Var n 0 1 1
% Satir ,0% 100,0% 100,0%
% Sutun | ,0% 1,1% 5%
Skolyoz Yok n 99 78 177 0,201 0,655
% Satir 55,9% 44,1% 100,0%
% Situn | 92,5% 89,7% 91,2%
Var n 8 9 17
% Satir 47.1% 52,9% 100,0%
% Situn | 7,5% 10,3% 8,8%
Yuvarlak Yok n 106 84 190 Fisher's 0,327
sirt % Satir 55,8% 44,2% 100,0% Exact
% Situn | 99,1% 96,6% 97,9%
n 1 3 4
Var % Satir 25,0% 75,0% 100,0%
% Sutun | ,9% 3,4% 2,1%
Diiz sirt Yok n 98 85 183 Fisher's 0,115
% Satir 53,6% 46,4% 100,0% Exact
% Situn | 91,6% 97,7% 94,3%
n 9 2 11
Var % Satir 81,8% 18,2% 100,0%
% Situn | 8,4% 2,3% 5,7%
Yuvarlak Yok n 105 80 185 Fisher's 0,081
omuz % Satir 56,8% 43,2% 100,0% Exact
% Situn | 98,1% 92,0% 95,4%
n 2 7 9
Var % Satir 22,2% 77,8% 100,0%
% Siutun | 1,9% 8,0% 4,6%
Omuz Yok n 107 86 193 Fisher's 0,448
retraksiyonu % Satir 55,4% 44,6% 100,0% Exact
% Situn | 100,0% 98,9% 99,5%
n 0 1 1
Var % Satir ,0% 100,0% 100,0%
% Sutun | ,0% 1,1% 5%
Om prot Yok n 96 76 172 0,083 0,773
% Satir 55,8% 44.2% 100,0%
% Situn | 89,7% 87,4% 88,7%
Var n 11 11 22
% Satir 50,0% 50,0% 100,0%
% Situn | 10,3% 12,6% 11,3%
Bas 6ne tilt | Yok n 96 76 172 0,083 0,773
% Satir 55,8% 44.2% 100,0%
% Situn | 89,7% 87,4% 88,7%
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Var n 11 11 22
% Satir 50,0% 50,0% 100,0%
% Situn | 10,3% 12,6% 11,3%
Bas geriye | Yok n 107 86 193 Fisher's 0,448
tilt % Satir 55,4% 44,6% 100,0% Exact
% Sutun | 100,0% 98,9% 99,5%
Var n 0 1 1
% Satir ,0% 100,0% 100,0%
% Sutun | ,0% 1,1% ,5%
Cene asagi | Yok n 104 85 189 Fisher's 0,999
tilt % Satir 55,0% 45,0% 100,0% Exact
% Situn | 97,2% 97,7% 97,4%
Var n 3 2 5
% Satir 60,0% 40,0% 100,0%
% Sutun | 2,8% 2,3% 2,6%
Cene yukar1 | Yok n 105 85 190 Fisher's 0,999
tilt % Satir 55,3% 44,7% 100,0% Exact
% Situn | 98,1% 97,7% 97,9%
Var n 2 2 4
% Satir 50,0% 50,0% 100,0%
% Sutun | 1,9% 2,3% 2,1%

Tablo 7. ©” Tensor fas kisalig1’’, “’Postiir’” degiskenleri arasindaki iligki

e ait Ki-kare testi sonuglari

Tensor fas kisaligi Toplam Ki-kare p
Yok Var
Karin kas1 Normal n 140 40 180 Fisher's 0,045*

% Satir 77,8% 22,2% 100,0% Exact
% Siitun | 95,2% 85,1% 92,8%

Zayif n 7 7 14
% Satir 50,0% 50,0% 100,0%
% Situn | 4,8% 14,9% 7,2%

Gogiis tipi Cokuk n 1 0 1 Monte 0,232

% Satir 100,0% ,0% 100,0% Carlo
% Situn | , 7% ,0% 5%

Fic1 n 5 5 10
% Satir 50,0% 50,0% 100,0%
% Situn | 3,4% 10,6% 5,2%

Glvercin | n 3 1 4
% Satir 75,0% 25,0% 100,0%
% Situn | 2,0% 2,1% 2,1%

Huni n 2 2 4
% Satir 50,0% 50,0% 100,0%
% Situn | 1,4% 4,3% 2,1%

Normal n 136 39 175
% Satir 77,7% 22,3% 100,0%
% Siitun | 92,5% 83,0% 90,2%

Pes planus Yok n 124 37 161 0,451 0,502
% Satir 77,0% 23,0% 100,0%
% Siitun | 84,4% 78,7% 83,0%
Var n 23 10 33
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% Satir 69,7% 30,3% 100,0%
% Situn | 15,6% 21,3% 17,0%
Pes caus Yok n 143 46 189 Fisher's 0,999
% Satir 75,7% 24,3% 100,0% Exact
% Situn | 97,3% 97,9% 97,4%
Var n 4 1 5
% Satir 80,0% 20,0% 100,0%
% Situn | 2,7% 2,1% 2,6%
Ayak pron | Yok n 123 39 162 0,001 0,999
% Satir 75,9% 24,1% 100,0%
% Siitun | 83,7% 83,0% 83,5%
Var n 24 8 32
% Satir 75,0% 25,0% 100,0%
% Siitun | 16,3% 17,0% 16,5%
Ay sup Yok n 136 46 182 Fisher's 0,301
% Satir 74,7% 25,3% 100,0% Exact
% Situn | 92,5% 97,9% 93,8%
Var n 11 1 12
% Satir 91,7% 8,3% 100,0%
% Situn | 7,5% 2,1% 6,2%
Cekic Yok n 143 46 189 Fisher's 0,999
parmak % Satir 75,7% 24,3% 100,0% Exact
% Situn | 97,3% 97,9% 97,4%
Var n 4 1 5
% Satir 80,0% 20,0% 100,0%
% Situn | 2,7% 2,1% 2,6%
Hallux valg | Yok n 141 40 181 Fisher's 0,017*
% Satir 77,9% 22,1% 100,0% Exact
% Siitun | 95,9% 85,1% 93,3%
Var n 6 7 13
% Satir 46,2% 53,8% 100,0%
% Situn | 4,1% 14,9% 6,7%
Genu Yok n 134 37 171 4,145 0,042*
vorum % Satir 78,4% 21,6% 100,0%
% Siitun | 91,2% 78,7% 88,1%
Var n 13 10 23
% Satir 56,5% 43,5% 100,0%
% Siitun | 8,8% 21,3% 11,9%
Genu valg Yok n 145 46 191 Fisher's 0,567
% Satir 75,9% 24,1% 100,0% Exact
% Siitun | 98,6% 97,9% 98,5%
Var n 2 1 3
% Satir 66,7% 33,3% 100,0%
% Situn | 1,4% 2,1% 1,5%
Genu Yok n 145 46 191 Fisher's 0,567
rekurvatum % Satir 75,9% 24,1% 100,0% Exact
% Siitun | 98,6% 97,9% 98,5%
Var n 2 1 3
% Satir 66,7% 33,3% 100,0%
% Siitun | 1,4% 2,1% 1,5%
Tibial Yok n 142 42 184 Fisher's 0,064
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torsiyon % Satir 77,2% 22,8% 100,0% Exact
% Situn | 96,6% 89,4% 94,8%
Var n 5 5 10
% Satir 50,0% 50,0% 100,0%
% Situn | 3,4% 10,6% 5,2%
Lordoz Yok n 144 46 190 Fisher's 0,999
% Satir 75,8% 24,2% 100,0% Exact
% Situn | 98,0% 97,9% 97,9%
Var n 3 1 4
% Satir 75,0% 25,0% 100,0%
% Situn | 2,0% 2,1% 2,1%
Kifoz Yok n 133 43 176 Fisher's 0,999
% Satir 75,6% 24,4% 100,0% Exact
% Siitun | 90,5% 91,5% 90,7%
Var n 14 4 18
% Satir 77,8% 22,2% 100,0%
% Situn | 9,5% 8,5% 9,3%
Kifo Lordoz | Yok n 146 47 193 Fisher's 0,999
% Satir 75,6% 24,4% 100,0% Exact
% Siitun | 99,3% 100,0% 99,5%
Var n 1 0 1
% Satir 100,0% ,0% 100,0%
% Situn | , 7% ,0% 5%
Skolyoz Yok n 133 44 177 Fisher's 0,767
% Satir 75,1% 24,9% 100,0% Exact
% Siitun | 90,5% 93,6% 91,2%
Var n 14 3 17
% Satir 82,4% 17,6% 100,0%
% Situn | 9,5% 6,4% 8,8%
Yuvarlak Yok n 144 46 190 Fisher's 0,999
sirt % Satir 75,8% 24.2% 100,0% Exact
% Siitun | 98,0% 97,9% 97,9%
n 3 1 4
Var % Satir 75,0% 25,0% 100,0%
% Situn | 2,0% 2,1% 2,1%
Diiz sirt Yok n 139 44 183 Fisher's 0,729
% Satir 76,0% 24,0% 100,0% Exact
% Siitun | 94,6% 93,6% 94,3%
n 8 3 11
Var % Satir 72,7% 27,3% 100,0%
% Situn | 5,4% 6,4% 5,7%
Yuvarlak Yok n 141 44 185 Fisher's 0,455
omuz % Satir 76,2% 23,8% 100,0% Exact
% Siitun | 95,9% 93,6% 95,4%
n 6 3 9
Var % Satir 66,7% 33,3% 100,0%
% Situn | 4,1% 6,4% 4,6%
Omuz Yok n 147 46 193 Fisher's 0,242
retraksiyonu % Satir 76,2% 23,8% 100,0% Exact
% Situn | 100,0% 97,9% 99,5%
n 0 1 1
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Var % Satir ,0% 100,0% 100,0%
% Sutun | ,0% 2,1% ,5%
Om prot Yok n 131 41 172 0,008 0,928
% Satir 76,2% 23,8% 100,0%
% Sutun | 89,1% 87,2% 88,7%
Var n 16 6 22

% Satir 72,7% 27,3% 100,0%
% Situn | 10,9% 12,8% 11,3%
Bas one tilt | Yok n 131 41 172 0,008 0,928
% Satir 76,2% 23,8% 100,0%
% Situn | 89,1% 87,2% 88,7%
Var n 16 6 22

% Satir 72,7% 27,3% 100,0%
% Situn | 10,9% 12,8% 11,3%

Bas geriye | Yok n 147 46 193 Fisher's 0,242
tilt % Satir 76,2% 23,8% 100,0% Exact
% Sltun | 100,0% 97,9% 99,5%
Var n 0 1 1
% Satir ,0% 100,0% 100,0%
% Sttun | ,0% 2,1% ,5%
Cene asag | Yok n 143 46 189 Fisher's 0,999
tilt % Satir 75,7% 24,3% 100,0% Exact
% Situn | 97,3% 97,9% 97,4%
Var n 4 1 5
% Satir 80,0% 20,0% 100,0%
% Sutun | 2,7% 2,1% 2,6%
Cene yukar1 | Yok n 144 46 190 Fisher's 0,999
tilt % Satir 75,8% 24,2% 100,0% Exact
% Situn | 98,0% 97,9% 97,9%
Var n 3 1 4
% Satir 75,0% 25,0% 100,0%
% Situn | 2,0% 2,1% 2,1%
4. TARTISMA

Postiir viicudun yer ¢ekimine karsi dik durdugunda ve viicudun her hareketinde viicudun destek yapilarim
zedelenme ve ilerleyici deformasyondan korumak maksadiyla postiiral refleks olarak eklemlerin aldigt
pozisyonlarin birlesimidir. Viicut durusunun degerlendirmesi sadece yercekimine karst dik duran govde
pozisyonunu degil, ayn1 zamanda ayaklarin, bacaklarin, omuzlarin, basin pozisyonunu ve karin duvarinin seklini
de icermelidir (Baris 2009, Nichele et al. 20162, Janda 1983, Rusek et al. 2018).  Postiirdeki bozukluklar
cogunlukla ¢ocukluk déneminde ve biiylimenin ataklar yaptig1 10-19 yas araligindaki ergenlik doneminde ortaya
cikar (Baris 2009, Nichele et al. 20162, Rusek et al. 2018, Penha et al. 2008, Kapo et al. 2018). Blylime
siiresinde kemik gelisiminin kas gelisiminden daha hizli olmasi agrili postiiral bozukluklara sebep olan kas
kisaliklarina sebep olur (Baltaci 2008). Piibertal biiyiime kizlarda erkeklere gore 2-3 yil dnce baglar ve kas iskelet
yapisinin esnekligi kizlarda daha fazladir, antropometrik ve fonksiyonel viicut 6zellikleri farklidir, erkeklerde
viicut suyu, kas ve kemik dokusu kizlarda yag dokusu fazladir. Erkeklerin viicut agirliklar kizlarinkinden fazladir.
Bu farkliliklar postiiral dengeyi etkileyip kizlar ve erkeklerde farkli postiiral deformitelere sebep olur (Rusek et al.
2018, Penha et al. 2008).

Bu arastirmada Ogrencilerin cinsiyet ve kas kisaliklarmin postlir degiskenlerini etkileyerek farkli postiiral
deformitelere sebep olduklari sonucu diger arastirmalarin sonuglari ile uyusmaktadir (Baltaci 2008, Penha et al.

2008, Rusek et al. 2018). lesuihs 41
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Diger arastirmalarda fazla kilo ve obezitenin postiirii etkilemesinde yagin dnemli oldugu, ergenlik 6ncesi donemde
cocugun yasinin kiiciik olmasiyla obezitenin postiir iizerine olumsuz etkisinin arttig1 belirtilmektedir (Kapo et al.
2018). Arastrmanin sonuglarinda ergenlik donemini geride birakan iniversite dgrencilerinin Viicut Kitle
Indeksleri ile postiir degiskenleri arasinda istatistiksel olarak anlamli bir iliski bulunmamaktadir.
Tensor fasya lata kas kisaligi ile genu vorum arasindaki iligkinin istatistiksel olarak anlamli bulunmasi sonucu
dogru bilgi olmadigi i¢in 6grencilerin tensor fasya lata kas kisaligi testini 6grenememis olduklari, postiirle ilgili
diger bilgileri 6grendikleri anlagilmaktadir.

5. SONUC
Her giin yapilan, uzun siireli uygunsuz hareketler ve pasif oturma pozisyonlari, kas iskelet yapisinin esnekligi ve
gliclinu azaltarak kaslar arasinda gii¢ dengesizliklerine ve buna bagl olarak da farkli postiir bozukluklarma sebep
olur. Diinya niifusunun ¢ogu fiziksel hareketsizligin neden oldugu agrili postiiral hareket sorunlariyla karst
karstyadir (Kapo et al. 2018). Coziim ise kas iskelet yapismin esnekligi ve kas kuvvetini artiran giinliik egzersiz
programi ve fiziksel aktivitenin 6nemi konusunda toplumun farkindalik ve bilgi diizeyini artirmak amagh,
okullarda, okul idaresi ve rehber 6gretmenlerin is birligiyle postiir taramalar1 ve diizenli araliklarla toplumda
tekrarli egitim programlarinin diizenlenmesidir (Kapo et al. 2018, Baltac1 2008, Baris 2009).
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Heterocyclic Aromatic Amines in Chicken Products
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Abstract

In the contemporary era, alongside heightened awareness, there is a discernible shift in societal attitudes towards
the value placed on health. There is a growing interest in foods that are perceived to be healthier and more
functional.Meat and meat products are very valuable in this respect. Meat and meat products represent a
significant component of the human diet, occupying a prominent position among animal-based foods. These foods
are becoming increasingly important in terms of their nutritional value. Chicken meat, which plays an important
role in meat products, is one of the most consumed meats due to a number of positive attributes, including its
sensory properties, low cost and healthy nutritional profile. The demand for poultry meat is increasing on a daily
basis due to its cost-effectiveness, expediency, ease of preparation, and nutritional profile, which encompasses a
substantial range of essential nutrients. It should be noted, however, that these meat products are subject to a
cooking process prior to consumption. While the cooking process is responsible for the desired taste, flavour and
aroma for the consumer, it can also result in the formation of mutagenic and carcinogenic compounds that are
highly detrimental to human health. Heterocyclic aromatic amines (HAAS) are toxic compounds that are formed
during the cooking of protein-rich foods. This review study examines the relationship between the increasing
consumption of chicken meat and the formation of HAAs.
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1. INTRODUCTION

Nutrition is a fundamental aspect of human life, influencing both the continuity and quality of life. Adequate and
balanced nutrition is a fundamental determinant of the quality of life of the individual (Savas, 2024). It has been
observed that there has been a gradual increase in meat consumption globally (Abreu et al., 2023). In this context,
the consumption of chicken meat is increasing at a gradual rate in comparison to other meats and products. The
composition of chicken meat is subject to variation depending on a number of factors, including species, sex and
age (Hailemariam et al., 2022). Chicken meat is one of the most important animal foods for an adequate and
balanced diet. It is widely consumed due to its favourable fatty acid composition, high protein content, high
biological value, rich vitamin (especially B complex) and mineral content, quick preparation time and lower price
compared to red meat (Savas et al., 2021).

Heterocyclic aromatic amines (HAAs) are a chemical group that is formed when protein-rich foods (meat and
meat products) are cooked at high temperatures. This class of chemicals is characterised by the presence of two to
five aromatic groups and has been associated with potential health risks. The International Agency for Research
on Cancer (IARC) has classified some HAAs (1Q-2A, MelQ and PhIP-2B) as high-risk human carcinogens. The
formation of HAAs in meat and meat products is dependent on a number of factors. The concentrations of
precursors such as creatine/creatinine, glucose and amino acids are of particular significance (Oz et al., 2023;
Zhou et al., 2024; Zhao et al., 2024).

In recent years, there has been a notable increase in the demand for functional, nutritious, and healthy foods.
Accordingly, this research concentrated on the gathering of data pertaining to the formation of heterocyclic
aromatic amines as a consequence of disparate cooking procedures employed in the preparation of chicken meat
samples.

2. Heterocyclic Aromatic Amines

Meat products are subjected to cooking prior to consumption. Indeed, while the application of heat during the
cooking process enhances the flavour, aroma and texture of the foodstuff in question, it simultaneously serves to
increase its microbiological safety. The cooking methods of frying, grilling, roasting and barbecuing are
commonly employed for meat and meat products (Nadeem et al., 2021; Oz et al., 2021; Savas et al., 2021).
However, the formation of various mutagenic and carcinogenic compounds (such as heterocyclic aromatic amines
and polycyclic aromatic hydrocarbons) is a consequence of the cooking of protein-rich foods at high temperatures.
(Oz et al., 2021; Elbir et al., 2023; Ekiz et al., 2023; Savas et al., 2023).

Notable toxic compounds include heterocyclic aromatic amines (HAA), which are defined as mutagenic and/or
carcinogenic compounds. It is established that heterocyclic aromatic amines (HAAs) are formed during the
cooking of protein-rich foods. Nevertheless, it is asserted that a multitude of factors influence the extent of HAAs
formation. While the Maillard reaction is a prominent factor, numerous additional variables, including meat type,
temperature, cooking time, cooking method, water activity, and pH, also influence the formation of these
compounds. It has been reported that 30 different types of HAAs, classified as amino-imidazoazaarenes (AlAs)
and amino-carbolines (ACs), have been identified in food products to date. It has been established that AlAs are
formed between 150 °C and 300 °C, while ACs are formed above 300 °C (Dong et al., 2020; Savas and Oz, 2021;
Elbir et al., 2023).
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Consumption of these foods

Processing of chicken meat

of various HA As into the body

<

HAAs can cause the formation of breast, stomach, colon, pancreas, prostate and other

cancers.
Figure 1. Diagram of the effects of chicken meat applied in different cooking processes on human health.

Humans are exposed to heterocyclic aromatic amines. HAAs, which can lead to unexpected syntheses in DNA, it
is stated that their carcinogenicity is higher than other toxic compounds such as nitrosamines, aflatoxin B1 and
benzo[a]pyrene (Plssa, 2013; Barzegar et al., 2019). Studies show that HAAs can cause many diseases, especially
cancer. It has also been stated that consumption of 50 g of processed meat per day increases cancer types such as

prostate, colon, breast and pancreas (Wolk, 2017; Barzegar et al., 2019).

Detailing Studies on the Relationship between Chicken and HAAs

There are many studies in the literature on HAAs in different meat samples. However, studies investigating HAAs
in chicken are rather limited. The number of studies using different parts of chicken and investigating HAAs was
analysed using the Web of Science database. As a result of the analysis, 36 studies were identified between 2002
and 2024. The data obtained were analysed using Vosviewer software. A total of 13 cluster areas were identified.

Figure 2 shows the network visualisation image obtained from Vosviewer.
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Figure 2. Network Visualization
Studies to reduce the formation levels of HAAs in chicken meat

Meat products, which have an important place in our daily diet, provide valuable nutrients for the human body.
Meat and its products gain unique taste, flavour and aroma with the cooking processes applied and become more
appetising. However, cooking may cause the formation of heterocyclic aromatic amines which are mutagenic and
carcinogenic compounds (Teng et al., 2023; Ekiz et al., 2023; Savas et al., 2023). Wang and others reported in
their review that 1648 studies were conducted on HAAs between 2013 and 2023. It is observed that the number of
studies on HAAs has increased especially after 2008.

As HAAs are chemical compounds that can pose a risk to human health, there is an increasing number of studies
in the literature on reducing the formation of HAAs. In this context, different methods such as changing the
heating conditions, using additives, pretreatment in microwave ovens and applying natural and synthetic
antioxidants have been applied to reduce the formation levels of HAAs and it is stated that the formation of HAAs

decreases at different levels (Khan et al., 2022; Savas et al., 2023).
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Haskaraca et al (2014) reported that green tea extract and microwave precooking did not reduce HAA formation
in fried chicken legs and wings produced in a laboratory model under controlled frying conditions.

In their studies, Tengilimoglu-Metin and Kizil (2017) reported that the administration of artichoke extract resulted
in a significant reduction in the total amount of HAA present in chicken breast meat samples, with a mean
inhibition of 5-97%.

Tengilimoglu-Metin et al. (2017) reported in their studies that hawthorn extract inhibited the total amount of HAA
in chicken breast meat samples by 12-97%.

In their study on chicken thigh and breast meat samples, Savas et al. (2021) reported that the use of different oven
bags resulted in a reduction in the total HAA amount, while also causing BPA migration.

In a study conducted by Kili¢ et al. (2021), the application of turmeric to chicken meatballs subjected to varying
cooking temperatures was observed to result in a dose-dependent inhibition of HAAs.

Zhang et al. (2023) reported that the use of cyanidin and rutin prevented the formation of HAAs in smoked
chicken thigh meat samples.

Detection Methods of HAAs

There are many methods used today to extract and purify HAAs. These methods include liquid-liquid extraction
(LLE), solid phase extraction (SPE), pressurized liquid extraction (PLE), microwave-assisted extraction (MAE),
supercritical fluid extraction (SFE), solid phase microextraction (SPME) and dispersive liquid-liquid
microextraction (DLLME) (Wang et al., 2023; Oz et al., 2023).

Accurate measurement of HAAs, which pose a significant risk to public health, is very important. Highly
efficient, selective and sensitive methods and equipment must be used to detect traces of HAAs in food. In
particular, high-performance liquid chromatography (HPLC), liquid chromatography (LC), liquid
chromatography-mass spectrometry (LC-MS), gas chromatography (GC) and enzyme-linked immunosorbent
assays (ELISA) are used for the analysis of HAAs. (Wang et al., 2023; Oz et al., 2023).

Conclusion

Meat and its derivatives represent a significant component of the human diet. Chicken meat offers numerous
advantages, including convenient accessibility, affordability, and extensive farming practices. Furthermore,
chicken meat is also highly nutritious. However, the cooking process can result in the formation of mutagenic and
carcinogenic compounds, such as HAAs, at varying levels. HAAs are directly and indirectly associated with
numerous diseases, particularly cancer. Consequently, research aimed at preventing and reducing the formation of
HAAs is deemed crucial.
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THE EFFECT OF STRENGTH TRAINING ON THE CARDIOVASCULAR SYSTEM
Merve UCA! Hamdi OZIVGEN?
Abstract

Aim: The purpose of this study was to review the current literature on the effects of exercise duration and
intensity, physical fitness, and specific types of training/sport on long-term cardiovascular health.

Methods: A systematic review of recent studies was conducted using PubMed. Studies assessing fitness, exercise
dose/type, and cardiovascular health were included as a priority.

Conclusion: Epidemiological studies have suggested that cardiorespiratory fitness is inversely associated with the
risk of all-cause mortality, with no increased risk observed in the fittest cohort. Recent evidence suggests that
high-intensity resistance training may be more effective than low-intensity training for promoting acute
myofibrillar protein synthesis, triggering neural adaptations, and increasing long-term muscle strength.
Additionally, several studies have shown that high-intensity resistance training has a lower impact on arterial
blood pressure and cardiac output, potentially making it a safer option for individuals with cardiovascular
conditions. Furthermore, strenuous exercise and weightlifting may not be ideal for optimizing longevity.
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Ozet

Amag: Bu caligmanin amaci, egzersiz siiresi ve yogunlugu, fiziksel uygunluk ve belirli egitim/spor tiirlerinin uzun
vadeli kardiyovaskiiler saglig: tizerindeki etkilerine iligkin giincel literatiirii incelemektir.

Yontem: PubMed kullanilarak son caligmalarin sistematik bir incelemesi yapilmistir. Uygunlugu, egzersiz
dozunu/tiirlinii ve kardiyovaskiiler sagligini degerlendiren ¢aligmalar 6ncelikli olarak dahil edilmistir.

Sonug: Epidemiyolojik ¢aligmalar, kardiyorespiratuvar uygunlugun her tiirlii 6liim riskiyle ters orantili oldugunu
ve en uygun kohortta artmus bir risk gozlemlenmedigini ileri siirmiistiir. Son kanitlar, yiiksek yogunluklu direng
antrenmaninin akut miyofibriler protein sentezini tegvik etmek, ndral adaptasyonlari tetiklemek ve uzun vadeli kas
gliclinii artirmak i¢in diigiik yogunluklu antrenmandan daha etkili olabilecegini ileri siirmektedir. Ek olarak, birkag
caligma yiiksek yogunluklu diren¢ antrenmaninin (intra) arteriyel kan basmci ve kardiyak c¢ikt1 iizerinde daha
diisiik bir etkiye sahip oldugunu ve potansiyel olarak kardiyovaskiiler rahatsizliklar1 olan bireyler i¢in daha
giivenli bir secenek haline getirdigini gostermistir. Ayrica, yorucu egzersiz ve halter uzun 6mirliligi optimize
etmek icin ideal olmayabilir.

Anahtar kelimeler: Egzersiz, Kardiyovaskiler, Kuvvet Antrenmani, Rehabilitasyon

1. INTRODUCTION

Cardiovascular rehabilitation is a complex intervention that improves the functional capacity, well-being, and
health-related quality of life of patients with heart disease. There is a solid evidence base showing that cardiac
rehabilitation is a clinically effective and cost-effective intervention for patients with acute coronary syndrome or
heart failure exhibiting reduced ejection fraction and heart failure after coronary revascularization (Taylor et al.,
2022; Piepoli et al., 2016). Studies have shown that this intervention can significantly reduce fatal events in
patients with coronary artery disease and cardiac hospitalizations in patients with heart failure (Rauch et al., 2016;
Lewinter et al., 2015). Conversely, physical activity plays a critical role in improving lifespan and health
(Thompson et al., 2022). However, studies on the optimal duration, intensity, and types of exercise to promote
lifelong CV health, longevity, and overall health are scarce. To address this issue, a systematic review of studies
published in this area was conducted using PubMed. Search terms included exercise, physical activity, CV fitness,
sports, outdoor activity, longevity, health, CV events, and CV mortality.

2. EXERCISE DOSE AND INTENSITY AND MORTALITY REDUCTION

Lee et al. (2022) conducted a long-term prospective cohort study to evaluate the associations between the duration
and intensity of leisure-time physical activity and all-cause and cause-specific mortality. Higher levels of vigorous
and moderate-intensity leisure activities provide maximum benefit in reducing mortality. Although this study is
arguably the best long-term prospective epidemiological study on exercise dose and mortality reduction, its results
may be somewhat misleading due to overgeneralization.

The association between exercise dose and risk of death during follow-up were markedly different for vigorous
physical activity (VPA) and moderate physical activity (MPA). First, very high levels of moderate-intensity
physical activity reduced the risk of cardiovascular disease (CVD) death and all-cause mortality significantly
better than very high levels of vigorous physical activity. Second, reductions in cardiovascular disease mortality
and all-cause mortality were maximal at 150 min/week of vigorous physical activity; vigorous physical activity
dose of 150 min/week was associated with a plateau in all-cause mortality and a modest but progressive reduction
in cardiovascular disease mortality (slightly inverted J curve) at higher doses. Conversely, moderate-intensity
physical activity reduced cardiovascular disease mortality and all-cause mortality in a dose-dependent, inverse
association; the higher the dose of moderate physical activity, the lower the number of deaths during the study.
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In a study conducted by the Harvard School of Public Health, 116,221 individuals were followed over a period of
30 years and assessed 15 times to determine the effects of exercise intensity on long-term cardiovascular health
and overall longevity. These findings suggest that moderate-intensity exercise is more beneficial for those seeking
to improve cardiovascular health and longevity. However, this does not apply to vigorous exercise, which has
optimal benefits of approximately 150 min per week. Examples of moderate physical activities include walking,
hiking, gardening, housework, dancing, shopping, golfing, double tennis, volleyball, and leisure biking. On the
other hand, vigorous physical activity includes activities such as strenuous cycling, running, swimming, or high-
intensity interval training (HIIT), singles tennis, basketball, or other activities that increase heart rate, sweating,
and shortness of breath. This finding supports the hypothesis of overexertion cardiotoxicity/cardiac overuse
injury, particularly in middle-aged and older adults (3-5). Although high-intensity vigorous exercise is necessary
for peak physical performance, it may not be necessary to maximize life expectancy and cardiac endurance.
Highly strenuous exercise can increase the risk of cardiovascular disease events, such as myocardial infarction
and sudden cardiac arrest, especially in middle-aged and older individuals (Schnohr et al., 2015; Franklin et al.,
2020). Admittedly, these catastrophic cardiovascular disease events are very rare, but more common problems,
such as orthopedic injuries and overtraining, may force individuals to reduce or abandon their high-strength
exercise regimens.

Moderate physical activity may reduce CVD risk and increase life expectancy. Survival Curves by
Cardiorespiratory Fitness Categories, as measured by time on the Bruce protocol treadmill exercise test (Kokkinos
et al., 2022). 13 Used with permission. Although chronically performing very high-dose vigorous physical activity
may attenuate some of the benefits provided by less vigorous exertion, this effect was observed in only 2.5% of
the adult population of the United States (US) (O’Keefe and Lavie, 2022). This finding does not mean that
vigorous physical activity is harmful; compared with a sedentary lifestyle, vigorous physical activity significantly
reduces all-cause mortality and cardiovascular disease mortality. However, the magnitude of the reduction in
mortality and cardiovascular disease risk with high-intensity physical activity does not appear to be as significant
as that with high-intensity moderate-intensity physical activity (Schnobhr et al., 2018; Schnohr et al., 2021).

In the Lee study, very high-intensity chronic exercise reduced all risks. It was associated with at least twice as
high mortality and cardiovascular disease mortality as extremely high-dose exercise.

At the other extreme, a sedentary lifestyle, which affects approximately half of the U.S. adult population, is
associated with poorer health outcomes and reduced life expectancy (O’Keefe and Lavie, 2021; Dunstan et al.,
2021). Blood sugar, triglyceride, and inflammatory marker levels begin to rise after sitting for >60 min (Dogra et
al.,, 2019). Even light or moderate exercise mitigates the negative effects of sedentary behavior without
significantly increasing the risk of orthopedic or cardiovascular injury.

Over the last three million years of hominin evolution, our ancestors’ existence required a physically active
lifestyle. Adults typically take between 14,000 and 16,000 steps per day, often walk 3—8 miles, and carry objects,
such as firewood, food, water, and children (O’Keefe et al., 2010; Irimia et al., 2021). Daily subsistence in hunter-
gatherer humans requires large amounts of vigorous physical activity interspersed with smaller doses of vigorous
physical activity, an activity pattern genetically adapted to humans (O’Keefe & Lavie, 2021; O’Keefe et al.,
2018). This evolutionary template provides a logical guide for creating ideal activity patterns that promote optimal
health and longevity. The best survival rates among both men and women were those who achieved the highest
exercise level of 14 metabolic equivalents (METS). An increased risk of premature death was not noted in the
fittest cohort (Kokkinos et al., 2022; Lavie et al., 2022). Importantly, being in the least fit cohort had a greater risk
of death, as did other traditional risk factors such as age, diabetes, smoking, chronic kidney disease, hypertension,
atrial fibrillation, obesity, previous cardiovascular disease, and cancer.
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3. HIGH-INTENSITY INTERVAL TRAINING

Clearly, there is an increased risk of cardiovascular events in patients with pre-existing cardiovascular diseases
who undergo high-intensity strength training (HIST). However, it is important to note that these patients are
typically under the direct supervision of trained clinicians during rehabilitation programs (Myers et al., 2009).
Exercise training facilities are specifically designed and equipped to monitor and prevent adverse events during
exercise (Myers et al., 2009). This may explain why the likelihood of experiencing adverse cardiovascular events
during dynamic strength training in cardiovascular rehabilitation units is actually quite low, or at least not
significantly higher than that during endurance training (Hollings et al., 2017; Marzolini et al., 2012).
Furthermore, there is currently no established correlation between dynamic strength training intensity and the
incidence of adverse cardiovascular events during rehabilitation (Hollings et al., 2017; Marzolini et al., 2012)

An alternative to maintaining a high CRF without engaging in large volumes of intense physical activity is high-
intensity interval training, an effective exercise regimen characterized by short, repeated bouts of intense exercise
(Ito, 2019). High-intensity interval training protocols lead to better improvements in maximal oxygen uptake than
continuous moderate- or strenuous long-duration sessions, resulting in better fitness and a lower risk of injury.17
High-intensity interval training sessions performed once or twice per week may help achieve high-intensity fitness
without the need for strenuous, prolonged exercise (Ito, 2019; Mendelson et al., 2022). This regimen maintains
very high fitness levels but does not plateau in the longevity benefits that appear to occur with high-intensity
physical activity.

Clearly, aerobic fitness as measured by treadmill performance is a strong predictor of life expectancy, but other
dimensions of physical fitness, including strength, balance, flexibility, and body composition, have also been
shown to be important for optimal functioning and well-being. These non-aerobic fitness parameters also exert
significant independent effects on life expectancy and health.

4. J-SHAPED RISK REDUCTION AFTER STRENGTH TRAINING

A recent comprehensive meta-analysis reported that approximately 30-60 minutes of strength training (also
referred to as resistance training) per week was associated with a significant 17% risk reduction in all-cause
mortality, 18% in cardiovascular disease events, and 9% in cancer-related mortality (Momma et al. 19). The
combined analysis of strength training and aerobic activities revealed greater benefits for all-cause mortality,
cardiovascular disease mortality, and total cancer mortality when the two types of exercise were combined. This
important finding of synergy between aerobic fitness and resistance training has been confirmed in previous meta-
analyses and strongly suggests that adding muscle-strengthening activities to routine cardio activities may provide
additional benefits in preventing disease and improving life expectancy (Momma et al. 2022; Saeidifard et al,
2019).

However, in a recent comprehensive meta-analysis by Momma et al. (2022), the survival curves were J-shaped;
the benefits of resistance training lasting approximately 130-140 min per week were completely lost, with
potential harms emerging at progressively higher doses (Momma et al., 2022). Another meta-analysis showed that
resistance training sessions once or twice per week were associated with a reduced risk of all-cause mortality;
however, increasing the frequency to three or more sessions per week did not have this effect. 20 In contrast,
aerobic exercise follows an inverted J-curve, where some benefits for cardiovascular health and life expectancy
may be lost during the most strenuous exercise, but even very high doses of vigorous physical activity do not
increase the risk of premature death or cardiovascular disease compared with a sedentary lifestyle (Schnohr et al.,
2021; O’Keefe et al., 2020).
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Inactive adults lose 3%-8% of their total muscle mass per decade, accompanied by increased fat accumulation
and decreased resting metabolic rate (Westcott, 2012). Strength training can reverse these abnormalities by
increasing muscle mass and the resting metabolic rate, leading to a decrease in visceral fat (Westcott, 2012).
Resistance training also improves physical performance, cognitive function/mood, blood pressure, insulin
sensitivity, glucose metabolism, and lipid levels (Westcott, 2012; Lu et al. 2022). Additionally, strength training
increases bone mineral density and functional independence and supports cardiovascular health (Westcott, 2012;
Lu et al. 2022). The World Health Organization (WHO) recommends that muscle-strengthening activities be
performed at least twice per week (Bull et al., 2020).

Grip strength is a useful biomarker of aging (Lu et al. 2022). Strong observational evidence suggests that grip
strength can be used to assess current and future strength, physical functioning, bone mineral density, fracture
risk, and hospitalization risk (Bohannon, 2019; Wu et al., 2017). Grip strength is also highly predictive of many
health outcomes, including all-cause and disease-specific mortality and, surprisingly, cognitive function
(Bohannon, 2019; Wu et al., 2017). Weightlifting, gardening, and competitive sports are all practical strategies for
maintaining or improving grip strength.

5. OTHER FITNESS DIMENSIONS: BALANCE, FLEXIBILITY, AND BODY COMPOSITION

Balance is an aspect of fitness that declines rapidly from about age 50. A person’s ability to balance the body can
be assessed by standing on one leg alone. In a prospective study of 1,702 individuals who were followed-up for 7
years, the ability to successfully complete a 10-second one-leg stand test was independently associated with all-
cause mortality (Araujo et al., 2022). In a multivariable-adjusted model that included age, sex, body mass index,
and other comorbidities, the risk of all-cause mortality was 84% higher in the group that could not stand on one
leg for 10 seconds without losing balance and having to put the other foot on the ground (P<0.001). 27
Furthermore, the ability to stand on one leg for 10 seconds provided incremental prognostic information beyond
age, sex, and other relevant fitness and clinical variables (Marcori et al., 2022). The balance is highly trainable.
Yoga and tai chi are forms of moderate-intensity physical activity performed in social settings that improve
balance and flexibility (Welford et al., 2022).

Getting up from the floor is a fundamental task for autonomous functioning. The sit-to-stand test (SRT) is a
simple and rapid assessment based on the ability to sit down on the floor and then get up (Araujo et al., 2020).
Scores from 0 to 5 are awarded, with one point awarded for each sit-to-stand phase. Five points are subtracted for
each used support (hand, forearm, and knee); two points are added, giving a maximum score of 10. The sit-to-
stand test simultaneously assesses the basic non-aerobic components of physical fitness (flexibility, balance,
muscle strength, and body composition), which are important for optimal functioning and survival.

A prospective study of 2,002 individuals aged 51 to 80 years showed that low Sit-to-Stand test scores were
associated with a higher risk of all-cause mortality during follow-up (Brito et al., 2014). A low score on the Sit-to-
stand test is associated with a sixfold higher risk of all-cause mortality; the majority of deaths in this study
occurred in participants with low Sit-to-Stand test scores (Brito et al., 2014). In contrast, only two subjects with
perfect Sit-to-Stand test scores of 10 (the ability to sit and stand without placing the hand or knee on the floor)
died during the 1-year follow-up period (Franklin et al., 2020; Schnohr et al., 2018). The predictive power of this
simple test, which does not require aerobic effort, was similar to that of cardiorespiratory fitness measured using
the treadmill test.
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6. POWER OF PLAY: EXPLORATORY STUDY OF THE POWER OF PLAY

The best forms of exercise for improving life expectancy and mental health are social sports such as tennis, golf,
badminton, sicklebill, soccer, basketball, volleyball, softball, touch football, baseball, and group exercise.
Activities that involve interactive physical play not only improve fitness but also enhance interpersonal bonding,
and reduce stress. In the Copenhagen City Heart Study, adults who frequently participated in tennis, other racket
sports, or team sports, such as soccer, lived significantly longer than those who were sedentary (Schnohr et al.,
2018). After statistical adjustment for multiple potential confounders, people who participated in social sports also
had longer life expectancies than those who regularly participated in other forms of exercise, some of which are
strenuous but typically performed alone, such as running, swimming, and cycling (Schnohr et al., 2018). The
finding that interactive social sports have a halo effect on health, well-being, and longevity has been confirmed in
other large prospective registry studies (Chekroud et al., 2018; Oja et al., 2017). Approximately three in four
adults in the United States participate in some form of sport during school and early adulthood, but unfortunately,
after age 25, only one in four people still participates in sports regularly (Blendon et al., 2015).

Social support independent of exercise has strong positive effects on health, well-being, and life expectancy (Holt-
Lunstad et al., 2010). Participating in team sports or group exercise not only provides the physical health benefits
of exercise but also promotes interpersonal connection and tends to improve mood and reduce anxiety (Chekroud
et al., 2018). Therefore, playing a sport that requires a partner or team or doing group exercise may result in
different psychological and physiological effects that enhance the benefits of exercise (Schnohr et al., 2018).
Furthermore, because interactive physical play is often perceived as fun, participants tend to engage in it more
often than in an unenjoyable workout.

7. NATURE THERAPY

A growing body of evidence suggests a positive association between time spent in natural environments and good
mental and physical health (White et al., 2016). A recent study assessed the dose-response relationship of “nature
therapy” by focusing on the amount of time spent outdoors during a typical week among 19,806 adults, either in
green spaces, such as parks, woodlands, and countryside or blue spaces such as lakes and beaches (White et al.,
2019). Those who spent 120 min per week in nature were 59% more likely to report good health and 23% more
likely to report not spending any time in nature. The authors concluded that spending at least two hours per week
on outdoor recreation time may be a threshold for reaching the benefits of nature in terms of health and well-
being.

In particular, exposure to nature has been shown to have numerous health and mood benefits, even when a
person is not actively exercising in a natural environment (White et al., 2019). One popular therapy in
Japan, known as Shinrin-yoku or forest bathing, has been found to have positive effects on both
psychological and cardiovascular health. Studies have shown that being in natural environments such as
forests, mountains, lakes, and streams can lead to reduced blood pressure and heart rate, as well as lower
levels of cortisol and inflammatory markers (Park et al., 2010). Additionally, research suggests that
engaging in physical activity in nature may have greater psychological benefits compared to exercising in
other settings (Thompson et al., 2011). Gardening, a popular leisure activity worldwide, also offers a
practical way to immerse oneself in nature and reap its benefits. This activity involves relaxation,
multidirectional movement, exposure to potentially beneficial microbes, and sunlight, all of which have
been consistently linked to physical and mental health benefits, as well as longevity (Soga et al., 2016).

Dog exercise is typically done outdoors. According to a study by Westgarth et al. (2019), individuals who own a
dog are 14 times more likely to engage in recreational walking and four times more likely to meet the

recommended 150 minutes of exercise per week compared to those who do not own a dog (Pleiu?h(%Ol)S;l'his



highlights the positive impact that dog ownership can have on physical activity levels. Furthermore, a nationwide
study in Sweden with over 3 million participants and 12 years of follow-up found that owning a dog was
associated with a 33% reduction in all-cause mortality and a 36% reduction in cardiovascular disease mortality for
individuals living alone (Mubanga et al., 2017). Even those living in multi-person households saw a significant
decrease in their risk of disease, with an 11% reduction in all-cause mortality and a 15% reduction in
cardiovascular disease mortality. These findings demonstrate the potential health benefits of dog ownership for
both individuals and families.

8. CONCLUSION

Moderate-intensity exercise is recommended for improving cardiovascular health and increasing life expectancy
in the rehabilitation of various cardiovascular diseases. While vigorous exercise can also be beneficial, the
maximum benefits are achieved at 150 minutes per week. The intensity of strength training is a topic of debate,
with recent studies suggesting that high-intensity dynamic training may be more effective in increasing muscle
strength while having lower cardiovascular demands. Additionally, regular participation in team sports or other
physical activities can have positive effects on mental health and longevity. Spending at least two hours per week
exercising outdoors in natural environments is highly beneficial, and activities such as gardening and owning a
dog can help achieve this goal. It is recommended to aim for two sessions of strength training per week, totaling
40-60 minutes, and to also incorporate flexibility and balance training. Adequate rest, relaxation, and sleep should
also be prioritized after strenuous exercise.
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Ozet

Diinya genelinde her ekonomik statiiden ve her yastan insanlarin cep telefonu kullanimi yayginlasmaktadir. Cep
telefonu ve alt yapr sistemlerinin radyofrekans radyasyonu (RFR) yaydigi ve biyolojik canlilar iizerinde
elektromanyetik alan etkisi olusturdugu bilinmektedir. Biyolojik canlilar iizerindeki olumsuz etkileri yoniindeki
endiseler sebebiyle ¢ok sayida bilimsel arastirma yapilmistir. Bu arastirmalardan bir kismi da erkek tireme
sistemleri {lizerine olan etkisinin arastirildigi ¢aligmalardir. Bu c¢alismada, gerek insanlarm ve gerekse deney
hayvanlarinin erkek iireme sistemleri {izerinde radyofrekans radyasyonu ve elektromanyetik alan etkisi yoninde
yapilan 84 adet bilimsel ¢alisma objektif olarak incelenmistir. Arastirma sonucunda; gilinlimiizde kullanilmakta
olan teknolojilerin iirettigi elektromanyetik radyasyonun testis dokusu ve sperm kalitesi iizerinde olumsuz etkiler
olusturdugu, dolayisiyla dogurganligi olumsuz yonde etkileyebildigi bilgisine ulagilmustir. Bunun yaninda
gelismekte olan yeni iletisim teknolojilerinden olan, LiFi ve 5G teknolojileri iizerinde ise yeterli ¢alismalarin
yapilmadigi, giivenilirligin olusmasi i¢in ¢ok yonlii bilimsel ¢aligmalarin yapilmasi gerektigi sonucuna varilmistir.
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Abstract

The use of mobile phones by people of all economic status and all ages is becoming widespread worldwide. It is
known that mobile phones and infrastructure systems emit radiofrequency radiation (RFR) and create
electromagnetic field effects on biological organisms. Many scientific researches have been conducted due to
concerns about the negative effects on biological organisms. Some of these researches are studies investigating
the effect on male reproductive systems. In this study, 84 scientific studies on the effect of radiofrequency
radiation and electromagnetic field on male reproductive systems of both humans and experimental animals were
objectively analysed. As a result of the research, it was found that the electromagnetic radiation produced by the
technologies in use today has negative effects on testicular tissue and sperm quality, thus negatively affecting
fertility. In addition, it was concluded that there are not enough studies on LiFi and 5G technologies, which are
among the developing new communication technologies, and that multidimensional scientific studies should be
carried out in order to create reliability. In addition, it has been concluded that LiFi and 5G technologies, which
are among the developing new communication technologies, have not been adequately studied and that multi-
faceted scientific studies should be carried out to establish reliability.

Keywords: Radiofrequency radiation, electromagnetic effect, male reproductive system, sperm quality, 5G
technology.

1. GIRIS
1. Elektromanyetik Radyasyon

1.1. Radyasyonun Tanim ve Ozellikleri

Diinyada dogal olarak bulunan radyasyon kaynagi, uzaydan gelen, karada, sularda ve havada bulunan
elementlerden yayilan 1sinlar seklinde tamimlanabilir. Insanlar yasamlar1 boyunca ister istemez radyasyona maruz
kalmaktadirlar (9). Cekirdeginde dengeli sayida proton ve ndtron igermeyen atomlara radyoaktif atom adi
verilmektedir. Bu atomlar fazla enerjilerinden kurtulup daha kararli bir yapiya gegmek ister. Radyoaktif
¢ekirdeklerin kararli bir yapiya ulasabilmek amaciyla ortama yaydiklar1 enerjiye ise radyasyon denir (33,81).
Radyasyon bir kaynaktan elektromanyetik dalgalar ve parcaciklar seklinde salinan bir enerjidir. Lazer, giines,
radar sistemi televizyon vericileri, x 1s1mn1 makineleri gibi kaynaklar insan yasaminda bulunan radyasyon
kaynaklaridir (24).

1.2. Radyasyon Kaynaklar1
Radyasyon kaynaklar1 dogal ve yapay olarak ikiye ayrilir (9):
1.2.1. Dogal radyasyon kaynaklar1

Dogal radyasyon, dogada kendiliginden var olan, dogal kaynaklardan olusan radyasyondur ve tiim canlilar bu
radyasyona maruz kalirlar. Kozmik 1sinlar, radon gazi, gama radyasyonu ve radyoizotoplarin solunum ve sindirim
gibi yollarla viicuda alinmasiyla olusan i¢ 1simnlanma, dogal kaynaklara ornektir. En 6nemli dogal radyasyon
kaynagi, yer kabugunda bulunan radyoaktif radyum elementinin bozulmasi sirasinda salinan "radon" gazidir (22).
Radon gaz1 kayalarda ve toprakta bol miktarda bulunur. Evin temellerindeki aciklik ve catlaklardan igeri girerek
insan viicuduna kadar ulasir ve zararh etkisini olusturur (28). Radon gazinin sigaradan sonraki en 6nemli akciger
kanseri etkeni oldugu tespit edilmistir (2). Bir diger dogal radyasyon kaynagi da kozmik 1sinlardir. Kozmik 1sinlar
yiiksek enerjiye sahip olup, deniz seviyesinden yiiksege ¢iktikga maruziyet orani artmaktadir. Bu durumdan en
cok etkilenen meslek grubu ise pilotlar ve hosteslerdir (28).

1.2.2. Yapay Radyasyon kaynaklar1

Teknolojik gelisimin paralelinde, baz1 radyasyon kaynaklar1 yapay olarak da uretilebilmektedir. Bu kaynaklar
birgok isin daha kaliteli, kolay, hizli, ucuz ve basit yapilmasini saglamaktadir. Kisacas: dogada kendiliginden var
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olmayan, teknolojik gelismelerin de etkisiyle insan faaliyetleri sonucunda olusan radyasyondur (13,33). Baslica
yapay radyasyon kaynaklari; tibbi, endiistriyel ve tarimsal amagla kullanilan X 1sinlar1 ve yapay radyoaktif
maddeler, niikleer santraller, niikleer serpintiler, televizyon, bilgisayar, radyo dalgalari, duman dedektorleri ve
baz tiiketici iirlinlerinde kullanilan radyoaktif maddeler bilinen baslica yapay radyasyon kaynaklaridir (9,71). Bu
orneklerin arasinda en bilyiik pay medikal iiriinlere aittir. Giiniimiizde yapay radyasyonlara maruziyet dogal
kaynakli olanlara gore daha biiylik bir orandadir (76).

1.3. Radyasyonun Simiflandirilmasi

Radyasyon, enerjisine gore iyonlastirict ve iyonlastirict olmayan olarak ikiye ayrilmaktadir (22), Iyonlastirici
radyasyon da parcacik ve dalga tipi radyasyon olarak ikiye ayrilirken, iyonlastirici olmayan radyasyon dalga tipi
radyasyondur.

Radyasyon
Iyonlastirici Radyasyon ‘ ‘ Iyonlastirict Olmayan Radyasyon
Parcacik Tipi | | DalgaTipi | | Dalga Tipi
Radyo Dalgalar1
Alfa Parcaciklari X Isinalr1 Mikrodalgalar
Beta Parcaciklar1 Notronlar Gama Isinlar1 Kizil6tesi Dalgalar
Goriilebilir Isik

Sekil 1; Radyasyonun Simiflandirilmasi

1.3.1. Iyonlastirict Olmayan Radyasyon

Iyonlastirici olmayan radyasyon, atomlardan elektron ayrilabilecek kadar giiclii enerjisi olmayan elektromanyetik
radyasyondur. Iyonize radyasyona kiyasla daha diisiik enerjiye sahip oldugu igin zararh etkileri daha azdir.
Gorliniir 151k, radarlar, ultraviyole 1siklar, infrared 1siklar, mikrodalgalar, radyo dalgalar1 iyonlastirici olmayan
radyasyona ornektir (7,18).

1.3.2. Iyonlastiric1 Olan Radyasyon

Herhangi bir sebepten dolay1 atomdan bir elektronun koparilmasi ya da atoma bir elektron baglanasi sonucunda
olusan yiik dengesizligine iyonlasma denir. Iyonlastirici radyasyonda karsilastigi maddede iyonlasma meydana
getirir. Boylelikle maddede pozitif veya negatif parcaciklar olusmaktadir, yani maddede negatif veya pozitif
iyonlar olusturmaktadir (17). Madde ile etkilestiginde elektrik yiiklii pargaciklar ve iyonlar olusturan X 1sinlar ile
radyoaktif maddelerden yayilan alfa, beta, gama 1sinlar1 gibi radyasyonlar iyonlastirici radyasyon olarak
tanimlanir (55).

» Alfa 1gmnlari: Helyum atomu ¢ekirdeklerinden olusur ve her ¢ekirdekte ikiser nétron ve proton bulunur ve pozitif
yiikliidiir. Hizlar1 ortalama 16.000 km/sn dir. Alfa partikiilleri dogal maddelerden salinabilecegi gibi yapay
maddelerden de salinabilirler. Havada ve diger maderle i¢inde aldig1 yol kisadir bu parcalar ince kagit tabakalar
tarafindan bile durdurulabilirler (8).

* Beta 1sinlari: Proton ve notron ihtiva etmezler. Cok kiiclik kiitleleri nedeniyle ve delici 6zelliginden dolay1
madde icinde daha uzun yol alirlar. Genelde negatif yiiklidiir, fakat cekirdekteki proton fazlaligi nedeniyle
pozitifte olabilirler (37).
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» X isinlart: Hizlandirilmis elektronlarin yiiksek atom numarali bir madde ile ¢arpigsmasi sonucu ile ortaya ¢ikar. X
isinin olusmasi i¢in havasi alinmig ortamda, once serbest elektronlarin ortaya cikarilmasi sonrasinda
hizlandirilmasi ve hizlandirilmis elektronlarin yiiksek atom numarali bir maddeyle ¢arptirilmasi gerekmektedir. X
isininin - kesfedilmesinden sonra glinlimiizde en yaygin olarak radyografi ve radyoskopi — géruntiileme
uygulamalarinda kullanilmaktadir (54).

1.4 Radyasyonun Biyolojik Etkileri

Radyobiyoloji temel olarak iyonize radyasyonun yasayan canlilar iizerindeki etkilerini inceleyen bilim dalidir (5).
Radyasyonun biyolojik etkileri hiicrenin tipine, radyasyon ¢esidine ve de maruz kalinan siireye ve doza bagh
olarak degismektedir (22). Hiicrelerin radyosensitiviteleri birbirine goére farklilik gdésterir. Boliinme 6zelligi
bakimindan aktif hiicreler ve olgunlasmamus hiicreler radyasyona karsi en hassas olan hucrelerdir. Buna gore,
hematopoietik ve lenfoid sistem hiicreleri en duyarl, karaciger, bobrek, kas ve sinir hiicreleri ise en direngli
hiicrelerdir (82). Radyasyonun biyolojik etkileri deterministik ve stokastik etkiler olarak ikiye ayrilir:

Deterministik etki: Daha ¢ok genis bir viicut alaninin etkilenmesi ile olusur. Bu tiir etkilenmede belli bir esik
deger s6z konusudur. Bu esigin agilmasi durumunda goriiliir. Maruz kalinan radyasyon dozu ile dogru orantilidir
(12). Katarakt olusumu, cilt yaniklar1 ve kisirlik, deterministik etkilere érnektir (82).

Stokastik etki: Tlm viicut veya sadece birka¢ hiicre ya da dokunun etkilenmesi s6z konusu olabilir (5). Olusmasi
icin belli bir esik degerin asilmasi gerekmez; ancak radyasyon siddetinin artmasi goriilme olasiligini artirir.
Kanser olusumu ve kalitimsal etkiler, stokastik etkiye ornektir (82). Radyasyonun bu etkileri yapabilmesinde
maruz kalman doz biiylik 6nem tasir. Maruziyet dozu da akut ve kronik doz olarak ikiye ayrilir. Akut doz,
viicudun tamaminin veya bir bolimuinin ylksek doz radyasyona maruziyetidir. Nukleer kazalar sonucu maruz
kalinan doz, akut dozdur ve akut radyasyon sendromu adi verilen tabloya neden olur. Kronik doz ise uzun siire
diisiik dozda radyasyona maruziyettir. Meslegi geregi radyasyonla ¢alisanlarin maruz kaldig1 doz, kronik dozdur
(17).

1.4.1. Iyonize Radyasyonun Biyolojik Etkileri

Giiniimiiz diinyasinda radyasyondan izole yasamak miimkiin degildir. Iyonize radyasyonun molekiiler, hiicresel,
doku ve sistem diizeyinde insan sagligina olumsuz etkileri bulunmaktadir (13). Iyonize radyasyonlarin canlilarda
biyolojik bir etkiye yol agabilmesi igin, sahip olduklari enerjinin, canliyr olusturan hiicre ve dokular tarafindan
absorbe edilmesi ve dokularda dagilmasi gerekir (59, 68). Iyonize radyasyonun molekiiler diizeyde direkt ve
endirekt etkileri olabilmektedir.

Direkt etki: DNA molekiilleri dogrudan iyonize radyasyona maruz kalir ve iyonize olur (36). Direkt etki sonucu
DNA molekiiliindeki piirin baglar1 agilabilmekte, fosfodiester baglar1 kirilabilmekte ve DNA sarmali tizerinde tek
ya da ¢ift zincir kiriklarina yol agabilmektedir (82).

Endirekt (dolayli) etki: Radyasyon dogrudan DNA’y1 etkilemez. Hiicre i¢i molekiillerle etkilesime girerek serbest
radikaller olusmasina neden olur ve bu radikaller DNA’da zincir kiriklarina, lipit peroksidasyonuna, karsinojenik
ve mutajenik etkilere yol acabilmektedir (36). Endirekt etki, direkt etkiye kiyasla DNA’da iki kat fazla hasara
neden olmaktadir (82).

1.4.2. Iyonize olmayan Radyasyonun Biyolojik Etkileri

Elektromanyetik radyasyonlar (EMR) dalga ozellikli radyasyonlar olarak bilinmektedir. Boslukta yayilma
ozelligine sahip olan bu dalgalar, dalga boylar1 ve frekanslari ile tanimlanmaktadir. Iyonize olmayan radyasyon
olarak da tamimlanan elektromanyetik radyasyon, enerjinin boslukta elektrik ve manyetik alanlar seklinde
yayillmasidir.  Iyonize olmayan radyasyonlar elektromanyetik radyasyon olarak dalga boyu 10-7 metreye esit
veya daha yukar1 olanlardir (25). EMR’ lar, uzun dalga boyludan, kisa dalga boyluya dogru, radyo dalgalari,
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mikro dalgalar, infrared 1sinlari, goriiniir 1sinlar, ultraviyole 1sinlar1 olmak iizere siralanirlar. Dalga boyu olarak
insan viicut kalinlig1 i¢ine diisen mikro dalgalar ve altindaki isinlarin (Infrared radyasyon, goriiniir 1ginlari,
utraviyole 1ginlar1) insan viicuduna verdigi zararlar, yapilan ¢ok sayida arastirma ile kanitlanmstir.

Ultraviyole 1smlarinin deriye verdigi zararlar bilinmektedir. Gilinesten yayilan ¢esitli dalga boylarmdaki 1ginlarmn
%5’ini UV 1ginlar olusturmaktadir. Bu 1gmlar UV-A, UV-B ve UV-C olmak iizere ii¢ gesittir. UV 1sinlarin bir
boliimii ozon tabakasi tarafindan tutuluyor olsa bile ozon tabakasmin incelmesiyle maruz kalinan dozun arttigi
kabul edilmektedir (51).

2. Elektromanyetik Alan

Elektromanyetik alan (EMA) veya elektromanyetik radyasyon (EMR) terimleri, canlilarin yasadigi ortamda
elektrik giicii ile beslenip ¢alisan cihazlardan yayilan elektrik ve manyetik alanlar anlamina gelmektedir (41).
1960’lardan gliniimiize EMA’1n canlilarda saglik problemleri olusturabilecegi noktasinda ileri suriilen savlar her
zaman giindemde olmustur. Son yillarda sosyal yasam i¢inde onemli bir yer tutan ve EMR yaydig1 bilinen, cep
telefonlarinin giinliik hayatta her yastan, her cinsiyetten ve her ekonomik statiiden kisiler arasinda yaygin olarak
kullamilmasi, cep telefonlarmin birbirleriyle iletisimini saglayan baz istasyonlarmim her gegen giin sayilarinin
artmasi, Wireless Fidelity (Wi-Fi), kulakliklar, yazicilar gibi kablosuz teknolojiler, mikrodalga firinlar, radarlar,
radyo ve televizyonlar ile saglik sektoriinde teshis amagli kullanilan cihazlarin yaygin kullanimi, canlilarda
glinliik bazda EMA’lara maruz kalma siiresini artirmakta (23, 25, 26, 38, 40, 41,42.70, 77). EMA’larin biyolojik
organizmalar tizerinde ¢ok yonlu olumsuz etkileri, daha ¢ok sorgulanir hale gelmistir (16, 20, 41, 62).

Giiniimiizde kullanilan cep telefonu modelleri 1800 MHz - 2200 MHz gibi farkli frekanslarda (16, 21), diziistii
bilgisayarlar ve kablosuz aglar (1000 MHz — 3600 MHz), yiiksek frekanshi olanlar ise (2,45 GHz) mikrodalga
radyasyon ile calismaktadir (73). Tehlikeli ismmimlarmm 1000 GHz ve iizerindeki isimimlar oldugu kabul
edilmektedir (26). Cep telefonlar1 ile baz istasyonlar1 arasindaki iletisim elektromanyetik dalga (EMD) yoluyla
gerceklesmekte, hiicresel yapi 6zelligi sayesinde ayni anda birgok kullanici birbirleri ile haberlesebilmektedir. Baz
istasyonlarinin neden oldugu toplam elektromanyetik enerjinin (EME) sabit bir degeri olmayip, anlik kullanici
yogunluguna gore degismektedir (69).

Biyolojik dokularin elektriksel 6zellikleri yoniindeki farkliliklar, biiylik 6lclide hiicresel diizeyde dokunun sivi
icerigi ile baglantilidir. Ornegin, kan ve beyin dokusu elektrik akimimi iyi derecede, karaciger, dalak ve kas doku
orta derecede, akcigerler, deri, yag ve kemik doku ise nispeten zayif derecede iletkenlik 6zelligi gosterirken,
tiimoral dokular saglikli dokulara oranla daha fazla iletken 6zellik gdstermektedir (49).

Cep telefonlar1 ve baz istasyonlarmin iirettikleri EMD’1n insanlarda doku ve hiicrelerde meydana getirebilecekleri
etkinin derecesi, dalgalarin frekans tipine (statik veya salimimli), dalga yapisina (siniizoidal, kare vb.), canli
dokuya uzakligina, maruz kalma siiresine, yogunluguna, sikligia ve hiicrelerin biyolojik 6zelliklerine bagli olarak
degismektedir (16, 26, 30, 42, 70, 78).

Cep telefonlarinin olas1 olumsuz etkilerine yonelik bir¢cok calisma yapilmig bir¢ok farkli sonug elde edilmistir.
Bazi ¢alismalarda uzun siireli cep telefonu kullaniminin bas agrisi, yorgunluk, igitme kaybi gibi sorunlara neden
olabilecegi sonucuna varilmis ve en yaygin karsilasilan durumun kulak ¢evresinde i1sinma oldugu (52), uyku
bozuklugu, yorgunluk gibi rahatsizliklara da sebep oldugu bildirilmistir (46). Genis katiliml bir ¢alismada, cep
telefonu kullantminin menenjiyom ve gliyom riskini artirmadig1 sonucuna ulasilmistir (34). Bu ¢alismalara benzer
elektromanyetik alan radyasyonunun canlilik ve hiicre sagligi tizerine birgok calisma yapilmistir (72,35).

EMD, biyolojik dokular {izerindeki olumsuz etkilerini iki ayr1 mekanizma ile meydana getirmektedir. Bunlar
termal ve kimyasal etkilerdir. EMA etkisi, hiicreleri olusturan molekiiler diizeydeki yapilarin iyonlarinda titresime
yol agmakta bu da 1s1 enerjisini agiga c¢ikarmak suretiyle dokularin iginde sicaklik artigina sebep olmaktadir.
Dokularin tolore edebilecegi 1s1 artisi, normalde dokunun kendi sicakliginin iistiinde 0.5 °C’ye kadarki 1s1 derecesi
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olarak kabul edilmektedir (41). Yiiksek frekanslit EMD etkisiyle 0.5 °C’nin {istiindeki 1s1 artigi dokularda zararl
etki olustururken, gerek kimyasal maddeler ve gerekse diisiik frekansli EMD’1n 6zellikle uzun siire etkisine bagl
olarak dokularda olusturacag: zararh etkiler, dokularda hiicrelerin biyokimyasal islevlerinin bozulmasi suretiyle
meydana gelmektedir. (42,72).

Normal sartlar altinda, insanlarda ve laboratuvar hayvanlarinda dort W/Kg’lik SAR degerinin (Spesifik Sogurma
Hiz1) 1°C’lik sicaklik artigina yol ac¢tigi bildirilmis (14), 1s1 ve baz1 kimyasal maddelerin semenin kalitesini
bozabildigi de bildirilmistir (10,39). Bir ¢alismada, 4-6-8-10-12 W/kg GSM radyo frekansina maruz birakilan tim
geng erkek ve disi siganlarda, 6zellikle sekiz W/kg ve iistii maruziyetlerde kontrol gruplarina kiyasla ortalama
viicut sicakliklarinin (> 38C) artmig oldugu bildirilmistir (52). EMD’n 1sinmaya da neden oldugu bunun da gesitli
dokularda (78,79) zararli biyolojik etkilere ve testis dokusundaki germinal epitelde hasara yol agabildigi
bildirilmistir (10).

Canli dokularda EMR enerji depolanmasi veya diger bir ifadeyle maruziyet sonucu viicuttaki doku ve organlar
dizeyindeki radyasyon emilimi, dokularn elektriksel iletkenligine, elektriksel gegirgenligine ve kiitle
ozelliklerine bagli olarak degismektedir. Hiicresel diizeyde ise, hiicrenin spesifik iletkenligi, nispi gecirgenligi,
yalitim o6zelligi, elektrigin doku igindeki dagilimi ve hiicre dis1 ortam 6zelliklerine bagli olarak degismektedir.
Baz istasyonlarinin yaydigi EMA, kullanici yogunluguna bagh olarak farklilik arz etmekle birlikte, baz
istasyonunun hizmet verdigi hiicre i¢inde ayni anda yapilan konusma sayisina da baglidir ve konusma sayisi
arttik¢a buna bagl olarak baz istasyonu vericisinden yayilan EME de artmaktadir (26, 49).

6-100 GHz arast EMD’1n saglik iizerindeki etkilerinin arastirildigi 94 bilimsel yaymnin analiz edildigi derleme
calismasinda; 5G aglar1 ve bilesenlerinin, mevcut kullanilmakta olan teknolojiye kiyasla daha yiiksek frekans
banda gereksinim duymasi, kablosuz cihaz sayisinin ¢ok sayida artacagi, buna bagli olarak sosyal cografik
alanlarda toplam elektromanyetik frekans (EMF) maruziyetinin artiracagi, bunun da sagligi olumsuz yonde
etkileyebilecegi kaygisi lizerinde durulmustur (43,67).

3. Oksidanlar ve Etkileri

Reaktif oksijen tiirleri (ROS), fizyolojik kosullarda hiicresel solunum firiinii olarak endojen formda, disardan
alman alkol dahil cesitli kimyasallar, ksenobiyotikler, ilaglar, karsinojenler, hava kirliligi elemanlari, sigara
dumani, antineoplastik ajanlar, ultraviyole radyasyon, elektromanyetik alanlar, toksik kdkenli reaksiyonlar, yogun
fiziksel aktivite vb faktorler ile de egzojen formda olusmaktadir. Normal oksijen molekiiline gore kimyasal
aktivitesi daha yliksek oksijen formlar1 olan ROS’un ¢ogu tiirlerini serbest radikaller olusturmaktadir (6, 40, 48).
S6z konusu serbest radikaller biyolojik sistemlerde elektron alici, kisa Omiirlii, kararsiz molekiiller seklinde
tanimlanmakta olup, oksijenin kismen indirgenmesi sonucu olusan giiclii oksidan o&zellikte oksijen
metabolitleridirler (48, 50, 74, 75).

Oksidanlar, hedef molekiillerden elektron alma yetenekleri sayesinde, hiicre zar1 ve hiicre i¢i genetik materyal
(DNA, RNA) gibi hayati yapilarda, protein fonksiyonu, lipit peroksidasyonu ve bazi enzimatik mekanizmalar gibi
islevsel birimlerde molekiiler diizeyde yapi ve fonksiyonlarin degisimine sebp olmakta, ayrica dokularin
antioksidan savunma sistemlerini de bloke etmek suretiyle hiicre hasarina yol agmaktadir (3, 29 40, 74, 75).

Metabolizma tarafindan dogal olarak iiretilen veya disardan yiyecekler yolu ile alinan ve antioksidan savunma
sistemini olusturan siiperoksit dismutaz (SOD), katalaz (CAT) ve glutatyon peroksidaz (GPx) sayesinde,
oksidanlarin yikimina karsi hiicreleri korumaya caligilmakta, hiicre hasar1 ya geciktirilmekte ya da dnlenmektedir.
Oksidanlar ile antioksidanlar arasindaki dengenin oksidanlar lehine bozulmasi durumunda olusan bir dizi
olumsuzluklarm tamami da oksidatif stres olarak tanimlanmaktadir (6, 46, 56, 74, 75).

Cep telefonlarindan yayilan EMD’in dokularin antioksidan savunma sistemlerini bozup, oksidanlar1 arttirarak
biyolojik sistemleri etkileyebilecegi (32, 40, 47, 56, 57) kardiyovaskiiler hastaliklar, baz1 norolojik hastaliklar,
kanser ve diabetes mellitus gibi ¢ok sayida hastaligin patogenezinde rol oynayabilecegi ileri sﬁrﬁlnlléiglg%gs(74%7



Cep telefonlarinin 6n yiizlerinin viicuda bakacak sekilde konumlandirilmasi suretiyle giinde bir, iki ve dort saat
radyofrekans alanlarina maruz birakilan 12 saglikli yetiskin erkek goniilliide, yapilan bir ¢alismada (50) lipid
peroksitin plazma seviyesinin énemli dl¢iide arttig, SOD, CAT ve GPx seviyelerinde ise 6nemli derecede azalma
oldugu gosterilmistir.

Cep telefonlar1 araciligr ile, yedi giin boyunca giinde bir saat siireyle 900 MHz EMR'ye maruz birakilan si¢anlarin
beyin dokularinda malondialdehit (MDA) ve nitrik oksit (NO) seviyelerinde artis, siiperoksit dismutaz (SOD) ve
glutatyon peroksidaz (GSH-Px) aktivitelerinde azalma ve beyin ksantin oksidaz (XO) ve adenozin deaminaz
(ADA) aktivitelerinde artis tespit edilmistir (32). Diger bir caligmada ise, 10 giin siireyle giinde 30 dakika 900
MHz EMR’a maruz birakilan siganlarda MDA ve nitrik oksit (NO) seviyeleri artarken, SOD, CAT ve GSH-Px
aktivitelerin azaldig1 gosterilmistir (56).

4 Elektromanyetik Alanim Testis ve Scrotum Dokusu Uzerine Etkisi

EMF'nin testis ve bobrek dokularinda oksidatif hasara yol actig1 bildirilmis (39,58) ve testis dokusunda apoptoz
yuzdesi artis1 ile infertilite arasindaki iliskiye dikkat c¢ekilmistir. S6z konusu apoptozun spermatosit ve
spermatidlerde arttig1 ve bunun da hipospermatogenez olusumuna neden oldugu bildirilmistir (12).

Dort haftalik siire iginde ve haftada bes giin ve giinde 30 dakika olmak tizere, 900 MHz dalga frekansinda
EMA’ya maruz birakilan ratlarin kortizol konsantrasyonlarinin kontrol grubuna kiyasla anlaml bir sekilde yiiksek
bulundugu, total testosteron konsantrasyonlarinin ise kontrol grubuna goére dikkat ¢ekici sekilde azaldigi tespit
edilmigtir (42).

Erkek si¢anlarda 4G ozellikli, 2575-2635 MHz (TD-LTE) frekans bandina sahip akilli telefonlar, ozellikle
scrotum bolgelerine yakin konumda &zel bir diizenek ile yerlestirilmis ve her giin alt1 saat boyunca 10 dakikada
bir aranmak suretiyle, EMA maruziyetine tabi tutulmuslardir. 150 giinlik maruziyet sonrasinda fertilite
potansiyelinin azaldig, ¢iftlesme oranini ve yavrularda dogum agirligini 6nemli 6l¢iide azalttigl, spermatogenezi
bozdugu, tubulus seminiferus epitelinde dejenerasyonlarin olustugu, testislerde oksidatif stresi arttirdigi, oli
sperm ve anormal sperm oramimi arttirdigini dolayisiyla, erkek lireme potansiyelini dogrudan olumsuz yonde
etkiledigi gosterilmistir (84).

Giinde alt1 saat 900 MHz darbeli EMF 1s1nlamasina maruz birakilan sicanlarda kontrol grubuna kiyasla hem erkek
ve hem de disi deney hayvani gruplarinda igne batirmasi seklinde uyar1 sonrasinda tetiklenen aksiyon

potansiyellerinin sayisinda, belirgin diizeyde azalma ve hiperpolarizasyon (AHP) genliginde artis gézlemlenmistir
(60).

Sicanlarda, kontrol grubu haricinde iki ayr1 grup olusturularak, birinci gruba giinde bir saat, ikinci gruba ise giinde
iki saat olmak tizere 30 giin boyunca, 900MHz frekansina sahip cep telefonu ile otomatik tekrar arama modunda
arama yapmak suretiyle iireme organlarindaki etkisi arastirilmigtir. Kontrol grubuna kiyasla her iki grupta da
serum LH seviyelerinde istatistiksel olarak farklilik gostermemesine ragmen, testosteron seviyesinde ve FSH
seviyesinde anlamli derecede azalmanin oldugu, toplam sperm sayis1 ve canli sperm yilizdesinde ve her bir dogum
basma diisen yavru sayisinda anlamli derecede azalmanin oldugu, seminifer epitelde hasar ve germinal
epitelyumda hiicre kaybina sebep oldugu bildirilmistir (29).

Erkek siganlarin, 30 giin siireyle giinde iki saat 900 MHz EMD’ye maruz birakilmasinin tubulus seminiferus
epitelyumuna zarar verdigi, serum LH ve testosteron seviyesini diisiirdiigii, toplam sperm sayisi ve canli sperm
yiizdesini azalttigi, bununla paralel olarak anormal sperm yiizdesinin arttig1, ¢alismaya dahil edilen erkek ve
disilerin ¢iftlestirilmesinin ardindan gebelik yilizdesinin azaldigi, sonu¢ olarak da dogum bagina diisen yavru
sayisinin azaldigi bildirilmistir (29). Benzer bir calismada ise 1800 MHz'lik bir EMF'nin uzun siireli
uygulanmasina maruz kalan geng ve erigkin sicanlarin spermlerinde genotoksik etkiler bildirilmistir (65).
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Bir calismada, uzun siireli 4G tabanh 2.104 GHz EMA maruziyetin spermatogenezis lizerinde zararh etki
olusturdugu, ozellikle, sperm ve Leydig hiicre sayisin1 6nemli 6l¢iide azalttigi, cep telefonu kullanim siiresinin
hizli progresif hareketli spermatozoa ve motilite orani ile negatif korelasyon gosterdigini bildirilmistir (53).
Leydig hucreleri, tubulus seminiferus epitel hiicreleri ve spermatozoa, erkek ireme sisteminde cep telefonlarinin
neden oldugu hasarin birincil hedefleri oldugu ve 6zellikle cep telefonu maruziyetinin testosteron biyosentezini
azalttigi, spermatogenezi bozdugu ve sperm DNA'sina zarar verdigi rapor edilmistir (16).

12 ay boyunca ginde 24 saat 2.4GHz RF radyasyon etkisi olusturdugu Wi-Fi etki alaninda tutulan siganlarin
testisleri lizerinde yapilan bir ¢alismada (15), tubulus seminiferuslarin ¢aplarinin ve tunika albuginea kalinliginin
azaldig1 tespit edilmistir. Diger bir calismada radyasyonun testisler ve spermatozoit kalitesi Gizerinde olumsuz etki
biraktigina dair yaymlarin yam sira Dasdag ve arkadaslarinin yaptigi bir calismada (14), 6zel bir diizenek iginde
bir ay boyunca giinde 20 dakika cep telefonu aramalarina maruz birakilan sicanlarda sonus olarak, sperm
kalitesinde herhangi bir degisikligie rastlamadiklarmi bildirmislerdir.

5.Elektromanyetik Alanin Serm Kalitesi Uzerine Etkisi

In vitro laboratuvar ¢alismalar1 (44) deney hayvanlari iizerinde yapilan bircok ¢alismada (8, 53) EMD’nin sperm
sayisinin, motilitesinin ve kalitesinin 6nemli 6lglide azalttig1 gosterilmistir.

45 giin boyunca giinde iki saat siireyle 3G cep telefonu radyasyonuna maruz birakilan si¢anlarda histopatolojik
inceleme sonucunda spermatogenik hucrelerde azalma ve sperm zarinda patolojik degisikliklerin gézlendigi,
kontrol grubuna kiyasla deney grubunda sperm sayisinda azalma ile ROS ve lipit peroksidasyon seviyesinde
onemli artisin gergeklestigi, sperm kuyrugu morfolojisinde degisiklikler gozlendigi, bunun da dogurganligi
olumsuz yonde etkileyebilecegi bildirilmistir (20).

Dort hafta boyunca giinde 60 dakika 2.45 GHz EMF’ye maruz birakilan si¢anlarin tiim testikiiler parankimdeki
interstisyel doku ylzdesinin ve uygulanan Johnsen testis biyopsi skoru sonucuna gore spermatogenezdeki anormal
yapilanmanin istatistiksel olarak kontrol grubuna gore anlamli bir sekilde azaldigi, ayrica deney grubunda
Tubulus seminiferus hiicrelerinin sayisinda herhangi bir degisiklik goriilmezken Leydig hiicre sayisinda
azalmamn oldugu gosterilmistir (64).

11 hafta siiresince ve gilinde bir saat boyunca 1,835 ila 1,850 MHz arasi radyo frekansina maruz birakilan
sicanlarda, tubulus seminiferuslarin ¢ap Olgiimlerinin, spermatidlerin ve Sertoli hiicrelerinin histolojik acidan
degerlendirildigi bir ¢aligmada, kontrol ve deney gruplar1 arasinda istatistiksel bir fark bulunmadigi ve cep
telefonu tarafindan yayilan diisiik yogunluklu darbeli radyo frekansinin yetiskin sicanlarda testis fonksiyonunu
bozmadig belirtilmistir (61).

Fare spermatozoa, izotermal (37 +/- 0.2 derece C) invitro kosullarda bir saat boyunca 50 W / kg veya daha yiiksek
SAR degeri ile olusturulan maruziyet neticesinde, spermatozoalarin fare yumurtasini in vitro dolleme
kabiliyetinde istatistiksel olarak anlamli bir diisiis oldugu tespit edilmis, séz konusu ddlleme kabiliyetindeki
diistislin 1s1 faktoriinden ziyade RF radyasyonun spermatozoalar {izerindeki dogrudan etkisine baglanmustir (12).

18 hafta boyunca giinde alt1 saatlik cep telefonu maruziyetine birakilan siganlarda, kontrol grubuna gore 6nemli
Olciide daha yiiksek oranda sperm hiicresi oliimii insidansi ile anormal sperm hiicre kiimelenmelerinin oldugu
bildirilmistir (80).

Insanlarda, 32 saglikli erkegin her birinden alman meniler ikiye ayrilmak suretiyle iki ayr1 modiil icine
yerlestirilmis, birinci gruptaki meniler hicbir cep telefonu sinyaline maruz birakilmadan bes saat siireyle
saklanmig, (kosullar1 yazmaliy1z), diger gruba ayrilan meniler ise yine bes saatlik siirede cep telefonunun fasilal
olarak bekleme ve konusma moduna tabi tutulmustur. Progresif hareket gosteren sperm sayisi ve DNA-
fragmantasyon seviyesi yoniinde yapilan inceleme sonucunda birinci gruba goére ikinci grupta yer alan meni

icindeki spermatozoa her iki parametrenin de diisiik oldugu tespit edilmistir (21).
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Yetiskin 304 erkekte, cep telefonu kullanmayan bir grup ile cesitli sikliklarda cep telefonu kullanan iki grup
tizerinde yapilan bir ¢alismada (78), cep telefonu kullanim sikliginin, sperm konsantrasyonu iizerinde istatistiksel
acidan anlamli bir fark olusturmadigi, (2 = 1.48, p> 0.05) ifade edilirken, menide yasamsal, progresif
hareketlilikteki canli sperm hiicrelerinin ylizdesindeki azalmanin, cep telefonlariin kullanim sikhigr ile iligkili
oldugu, ayrica anormal morfolojiye sahip sperm hiicrelerinin yiizdesindeki artisin, GSM ekipmani tarafindan
yayilan dalgalara maruz kalma siiresiyle iligkili oldugu bildirilmistir.

Cep telefonu kullanim siirelerinin sperm sayisi, hareketliligi, canlilik ve morfolojileri yoniinde erigkin 369 erkek
tizerinde yapilan bagka bir ¢alismada, hi¢ cep telefonu kullanmayanlar, glinde iki saatten az cep telefonu
kullananlar, glinde iki - dort saat arasi cep telefonu kullananlar ve giinde dort saatten fazla cep telefonu
kullananlar olmak iizere dort ayr1 gruba ayrilmistir. Sonug itibariyle, yukarida belirtilen dort sperm parametresinin
laboratuvar degerlerinin, cep telefonlarinin kullanim siireleri arttikga EMA maruziyet siiresinin de artmasi

sebebiyle negatif yonde degistigi bildirilmistir (1).

17 ila 41 yas arasinda 30.8 yas ortalamasina sahip 371 yetiskin erkekler iki gruba ayrilmus, birinci grupta giinde
15 dakikalik ¢agrisiz bekleme siiresi ve 60 dakikadan daha fazla konusma siiresi, diger grupta ise 50 cm’lik
mesafede ve c¢agrisiz bekleme siiresi olusturulmustur. Sonug olarak, cep telefonlarmin uzun siireli giinlik
kullaniminin, hareketli spermlerin oraninda onemli derecede diislisler meydana getirdigi, ¢agrisiz bekleme
konumundaki iletisim sinyallerinin sperm parametreleri iizerinde 6nemli bir etkisinin olmadig: bildirilirken, cep
telefonlarinin  yaydigi elektromanyetik radyasyonun, erkek iireme hiicrelerinde, DNA kirilmasina sebep
olabilecegi de vurgulanmustir (19).

Telefon, baz istasyonu, televizyon ve radyo sistemlerinde kullanilan radyo dalgalari, elektromanyetik spektrumda
en uzun dalga boyuna sahip 1smlardan olup, diisiik frekansa sahip olmalarina ragmen olas1 zararlar1 giinlimiizde
hala tartisma konusudur (83).

5. SONUC

Birgok tlkede, cep telefonlarimin yaygin kullanimi cep telefonlarmin sebep oldugu disiik yogunluklu
elektromanyetik radyasyonuna (EMR) maruz kalmanin sonuglarini belirlemeye yonelik arastirma faaliyetlerini
artirmugtir (32).

Sosyal yasami i¢inde insanin iireme sagligina olumsuz yonde etki edebilecek 1s1, kimyasal maddeler, stres,
yetersiz beslenme, pestisitler, agir metaller, cesitli cihazlar tarafindan yayilan EMD’lar gibi bir¢ok faktdriin
varlig1 s6z konusudur. Bu faktorlerin her birini bir digerinden soyutlamak s6z konusu olmadig1 gibi, sadece cep
telefonu ve buna bagl telekomiinikasyon sistemlerinin de tek basina etkili olacagini iddia etmenin yanliglig ifade
edilmektedir (39, 66, 78). Son yillarda cep telefonlarindan yayilan radyofrekans EMR iireme sistemi iizerindeki
olas1 zararl etkileri her zaman endise olusturmustur (44).

Bazi arastirmacilar (4, 11, 63) cocukluk ve genclik donemlerinden itibaren 6zellikle cep telefonlar1 ve buna baglh
diger telekomiinikasyon aparatlarimin olusturdugu EMA’nin potansiyel ndrotoksik etki gdsterme potansiyeli
sebebiyle, yaslanmanin getirdigi fizyoloji durum ve farkli ndronal hastaliklarin da siirece dahil olmasi ile birlikte
ileri yaslarda toplam beyin rezerv kapasitesinin azalmasiyla sonuglanabilecegini ifade etmislerdir.

27 Mayis 2011'de Avrupa Konseyi Parlamenter Meclisi tarafindan kabul edilen bir raporda, elektromanyetik
alanlarin potansiyel tehlikeleri ve bunlarin ¢evre lizerindeki etkileri ele alinmis ve bir tavsiye karar1 olarak; kiigiik
cocuklar1 potansiyel olarak zararli radyasyondan korumak amaciyla, tiim okullarda Wi-Fi gibi kablosuz
ekipmanlar ile cep telefonlarmin kullaniminin kisitlanmasi gerekliligine deginilmis, iireme ¢agindaki ¢ocuklar1 ve
gencleri koruma adina elektromanyetik alanlarm potansiyel olarak zararli biyolojik etkilerinin neler oldugu
konusunda daha fazla bilgi verme ve bilinglendirme kampanyalarmin ytiriitiilmesi gerekliligine deginilmistir (77).
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EMF'nin DNA hasar1 ve DNA onarimu {izerindeki etkilerini anlamak ve 6zellikle gocuklar i¢in gevre ve insan igin
giivenli sinirlar belirlemek i¢in daha fazla calismaya ihtiyag vardir (65).

Cep telefonlari, baz istasyonlar1 ve benzer teknolojik cihazlar araciligi ile yasam ortamlarina yayilan EMA ve
EMR’un biyolojik canli ve doga sistemleri ilizerinde olusturabilecegi olasi zararlar ve bu zararlarin nasil
Onlenmesi gerektigine dair ¢ikartilan yasa ve yonetmelikler, giinlimiiz teknolojik sartlarina ait veriler
dogrultusunda hazirlanmistir. Dolayisiyla EMA ve EMF noktasinda ¢aligmalar arttikga veya bunlarin biyolojik
canlilarda olusturdugu olumsuzluklar tespit edildikge mevcut yasa ve yonetmeliklerin de gézden gegirilmesi ve
revize edilmesi gerekmektedir (31). Hatta bazi arastirmacilar tarafindan (38), EMA’nin uzun dénem etkileri goz
Oniine alinarak 6zellikle addlesanlar i¢in, ana maruziyet kaynagi olan cep telefonunun kullanimi ve taginmasinin
kisitlanmasi dahi teklif edilmistir.

Tinnitus ile elektromanyetik dalgalara maruz kalma, 6zellikle cep telefonu kullanimi arasindaki olast nedensel
iliski hakkinda mevcut kanitlar1 degerlendirmek amaciyla 165 literatiir lizerinde yapilan bir calismada;
Elektrosensitivite ile tinnitus arasinda ortak bir patofizyolojinin olabilecegi vurgulanmistir. Bu sebeple de isitsel
hasar ve kulak ¢inlamasinin baglamasini veya kétiilesmesini dnlemek amaciyla cep telefonu kullaniminin daha
dikkatli yapilmasi1 gerektigi, kulakliklar aracilig1 ile yiiksek ses diizeyinde miizik dinlenmenin yanlighgina dikkat
cekilmistir (45).

Yeni nesil kablosuz iletisim teknolojisi olarak 5G'nin, mevcut 4G LTE agina kiyasla veri aktarim hizin1 100 kata
kadar artirmasi ve 5G'yi gilinlimiiziin en hizli kablolu genis bant aglariyla rekabet etmesi beklenmektedir (43). Son
donem dunya giindeminde olup, teknolojik olarak hayati her alanda kolaylastirici yararlarindan bahsedilmesine
ragmen 5G teknolojisi ve bilesenlerinin yayginlasmasiyla birlikte, canli organizmalar iizerinde olasi olumsuz
etkileri ve doguracagi saglik problemleri sebebiyle sunulan yeni teknolojiye halen kusku ile yaklagilmakta (67),
hatta bazi iilkelerde protesto gosterilerine sahit olunmaktadir. Bu sebeple, SG’nin termal veya termal olmayan
etkileri, saghigi tehdit ettigi diisiiniilen yonlerinin ortaya konmasi amaciyla da ¢ok sayida incelemeye ve
arastirmaya, ¢ok yonli risk degerlendirilmesine ihtiyag vardir. Bu ve buna benzer endiselerin giderilmesi igin
bliyiik potansiyele sahip bir teknolojinin hizli ve giivenli bir sekilde uygulanmasi igin gereklidir.

Yine son zamanlarda nm dalga iletisimine dogru yonelim olmasi sebebiyle kablosuz iletisimde LiFi’ye dogru bir
paradigma kaymasi da 6ngoriilmektedir. LiFi teknolojisi, yliksek hizli veri iletisimi amactyla kizilétesi ve goriiniir
151k spektrumunu kullanan, Wi-Fi’ye gore 10.00 kat daha fazla kapasiteye sahip, yliksek hizli, giivenli, iki yonlii
bir kablosuz iletisim teknolojisi olarak tanimlanmaktadir (27). Dolayisiyla 5G gibi LiFi teknolojisi hakkinda da
yeterli arastirma ve giivenilirligini ortaya koyan bilimsel ¢alismalarin yetersizligi soz konusudur.

Erkek kisirlig1 giincel bir sorun olup, kisir erkekler anormal meni 6zellikleri ile ayirt edilmektedir. Son yillarda
sperm kalitesinin tiim diinyada kotiilestigi goriisii hakim olmakla beraber mobil cihaz radyasyonunun saglikli
erkek sperm parametreleri ve dolayisiyla dogurganligi tizerindeki olasi zararli saglik etkileri, son yillarda
kamuoyunda endise yaratmis ve ilgiyle arastirilan konular arasina dahil etmistir (21, 39, 44). Yapilan bir¢ok
calismada EMA ve EMF sebebiyle tireme organlarindan ¢ok yonlii sperm Kkalitesine kadar dollenme kapasitesinin
bozulduguna dair birgok ¢aligma mevcuttur (1, 19, 21, 23, 78).

Yetiskin erkekler iizerinde yapilan bir¢cok ¢alismada elde edilen ortak ¢ikarima gore, cogu erkegin telefonlarini
ceplerinde, testislerine yakin konumda tasimalarinin semen kalitesini olumsuz yonde etkileyebilecegi ve telefon
kullanimmin kisirliga katkida bulunabilecegi bildirilmis, bu sebeple erkeklerin cep telefonlarini ceplerinde
tasimamalaria dikkat ¢ekilmistir (1, 19, 21, 44, 66, 80).

Elektromanyetik dalgalarla ilgili bilimsel raporlar analiz edilmesi amaciyla, cep telefonlarindan gelen
elektromanyetik emisyonun erkek dolleme kapasitesini, hangi diizeylerde etkiledigini, cep telefonu kullanim ile
kisirlik arasindaki iliskiyi belirlemek, ¢esitli antioksidanlarin olast koruyucu etkilerini aydinlatmak amaciyla ¢ok

yonlil ve daha biiyiik poptiilasyonlar {izerinde kontrollii galigmalara ihtiyag¢ vardir (19, 39, 44, 78). lesujhs 71
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