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SCIENCES YAZIM KURALLARI

Genel yazim
kurallan

Yaz1 Tipi

Makale metni 11 punto, Times New Roman yazi karakteri ve 1 satir araliginda
olmalidir. Calisma 3. tekil/cogul sahis zamirleri kullanilarak yazilmalidir.

Metin tek siitun olmalidir.

Sayfa
Yapisi

A4 boyutlarindaki kagida iist, alt, sag ve sol bosluk 2,5 cm (0.98 ing) birakilarak, iki
yana dayali sekilde olmalidir. Paragraflarda ve basliklarda girinti ve ¢ikinti
olmamalidir

Paragraf
Yapisi

Paragraf sekmesinde girintiler boliimiinde; 6nce ve sonra alant 6 nk, satir araligi 1
olmalidir.

imla

Tiirkce makalelerde Tirk Dil Kurumu’nun soézliikleri ve yazim kilavuzu dikkate
alinmal1 ve miimkiin oldugunca Tiirk¢e sdzciikler kullanilmalidir.

Alana 0zgii yabanci dildeki kavramin/terimin Tirk¢e karsiligi kullanilirken ilgili
kavramm/terimin ilk kullamildign yerde yabanci dildeki karsiligi parantez icinde
verilmelidir.

Makale
Bash@

Bashk

Baslik 16 punto, ciimle diizeninde ilk harfi biiyiik harflerle, ortalanmis ve kalin
olarak yazilmalidir.

Baslik, makale Tiirkce yazilmis ise once Tiirkce, sonra Ingilizce; makale Ingilizce
yazilmis ise dnce Ingilizce, sonra Tiirkge yazilmalidir.

Yazar
isimleri

Yazar/yazarlarin ad soyad bilgileri 11 punto, soyadi biiyiik harflerle ve ortalanmis
olarak, yazar birden fazla ise, adlar ¢aligmaya katkilarina gére yan yana sirali olarak
yazilmalidir.

Yazar(lar)m unvaniyla birlikte, calistig1 yerin acik adi, sehir- Ulke ve e-posta adresi,
basgligin altindaki yazar ismi ya da isimleriyle eslestirilmis imlerle (*) belirtilmeli ve
makalenin ilk sayfasinin altindaki dipnotta yer almaldir. Dip notlardaki tiim bilgiler
9 punto olmalidir.

Calisma herhangi bir bilimsel etkinlikte bildiri olarak sunulmus ise, makalenin
bagligina im (*) konularak, makalenin ilk sayfasinin altinda etkinligin adi, yeri ve
tarihi belirtilmelidir. Calisma herhangi bir aragtirma kurumu ya da fonu tarafindan
desteklenmis ise, makalenin baslhigna im (*) konularak, destegi saglayan kurulusun
adi, projenin numarast ve tamamlandigi tarih ilk sayfanin altinda belirtilmelidir.
Calisma lisansiistii tezlerden tiretilmis ise, makalenin basligma im (*) konularak,
tezin adi, danismanin adi ve tamamlandig tarih ilk sayfanin altinda dip not olarak
belirtilmelidir.

Ozet

Her calismanm Tiirkce bashiginin hemen altinda Tiirkce ve Ingilizce bashginin
hemen altinda da Ingilizce 6zeti bulunmalidir.

Ozet igerigi makale amacim, yontemini ve sonuglarini kisa ve net bir sekilde
yansitmalidir.




Ozet, 10 punto Times New Roman, tek satir araligi, iki yana yash ve en fazla 250
sozciikten olugmalidir.

Ozet metni iginde kaynak verilmemelidir.

Ozetin altinda o dilden calismay1 betimleyen 3-5 anahtar sozciik yer almalidir.

Ozet Anahtar kelimeler virgiil (,) isareti ile birbirinden ayrilmali, kiiciik harfle
yazilmalidir. Ozet ile anahtar kelimeler arasina ve giris ile anahtar kelimeler arasina
1 satir bosluk birakilmalidir.
Makale . I . o
Bash@ Ozet kisminda yer alan yazim kurallarinin aynisi Ingilizce 6zet igin de gegerlidir.
Makale ana metni 6zetlerden ayri bir sayfada yazilmalidir.
Ana metin “Giris”, “Yontem”, “Bulgular”, “Tartisma ve Yorum”, “Sonu¢ ve
Ana Metin Oneriler”, ‘Kaynak¢a’ ve ‘Ekler’ béliimlerinden olusmalidir. Her boliim birbirini
takip etmeli, yeni sayfaya gecilmemelidir. Metin 11 punto Times New Roman, iki
yana yasli ve 1 satir arali1 olmalidir.
Ana bolim | Numaralandirma yapmadan sola dayali, 11 punto kalin ve biiyiik harfle yazilmalidir.
bashklar1 Basligin altindaki metinde paragraf basi yapilmamalidir.
ikinci diizey | Sola dayali, ilk harfleri biiyiik, 11 punto, kalin ve italik olarak yazilmalidur.
bashklar Kendinden &nceki paragraftan bir satir bosluk ile ayrilmalidir.
Bashklar Uclincii Sola dayali, 11 punto, italik ve sadece ilk kelimenin ilk harfi blyiik olacak bigimde
3 dizey yazilmalidir. Kendinden 6nceki paragraftan bir satir bosluk ile ayrilmalidir.
bashklar
Dérdinci Sola dayali, 11 punto ve italik yazilmalidir. Sonuna ist iiste iki nokta konmali ve
dizey paragraf basligin hizasindan devam etmelidir. Kendinden 6nceki paragraftan satir
bashklar boslugu ile ayrilmamalidir.
Giris, ¢alismanim amacini ve dnemini, ilgili alanyazinin tarihsel bir akis i¢inde yakin
Giri bir gegmise kadar ele alinmasini, gerekli ise degiskenlerin kavramsal veya ise-vuruk
3 tanimlamasini, arastirma sorularini veya denencelerini kapsamalidir.
Yontem Yontem, ‘Arastirma Yoéntem ve Diizenegi’, ‘Evren ve Orneklem’, “Veri Toplama
Araclary/Teknikleri’, ‘Islem’ ve “Verilerin Analizi’ alt Basliklarindan olusmalidir.
Bulgular, yapilan analizlerin sayithlarmm karsilanip karsilanmadigi, yapilan
Makale Bulgular istatistiklerin hangi istatistikler oldugunu ve gozlenen degerleri, serbestlik
Bolimleri derecelerini, farkin veya iligkinin anlamli olup olmadigini (anlaml ise hangi hata

diizeyinde ve hangi grup lehine oldugu) ve etki biiylikliigi bilgilerini acik sekilde ve
net olarak icermelidir.

Tartisma ve
Yorum

Tartisma ve Yorum, bulgularin tekrari olmamali ve girig kisminda test edilmesi,
cevap aranmasi amaglanan aragtirma sorunlarinin/denencelerin  hangilerinin
dogrulandigini, dogrulanmastysa bunlarin olasi gerekgelerini alanyazinla baglantili
sekilde ve tartisilarak ele alinmasini igermelidir.




Makale
Bolumleri

Sonug  ve
Oneriler

Sonug ve Oneriler, elde edilen 6nemli bulgular 6zetlenmeli ve genellenebilecek evren
de g6z oniinde bulundurularak elde edilen bulgulara dayali 6neriler sunulmalidir.

Kaynakca

Metin i¢i kaynak gosterimleri ve kaynakcada kaynak gdsterimlerinde APA stili
kullanilmahidir. Ayrintili bilgi igin: http://www.apastyle.org/

Tablo, Sekil
ve Grafikler

Tablolar

Tablo, Sekil, Resim, Grafik, vb. unsurlar metin igerisinde yer almalidir. Calismanin
sonunda ayrica verilmemelidir.

Tablolar, rakamla numaralandirilmali ve Tablo baglig1 tablonun iistiinde kelimelerin
bas harfleri biiyiik, sola dayali ve 11 punto ile yazilmalidir. Tablo basligi kalin veya
egik yazi seklinde olmamalidir. Tablo numarasindan sona nokta isareti konup tablo
ad1 yazilmalidir.

Tablo adi ilk harfleri biiyiik yazilmalidir. Tablo i¢i degerler/yazilar ise 9 punto
olmalidir. Tablo baglig: ile tablo arasinda bosluk birakilmamalidir. Tablolar metin
icinde tablo sayisi verilerek belirtilmelidir. Tablolar, metin i¢inde kullanildiklar1 veya
izleyen sayfada yer almalidir. {lgili not ve kaynaklar, tablonun altinda, “Not:” veya
“Kaynak:” ifadelerinden sonra, belirtilmelidir. Tablodan 6nce ve sonra metin ile tablo
arasindaki bogluk 1 satir olmalidir. Tablolar miimkiin oldugunca ayni1 sayfa iginde yer
almalidir. Bunun i¢in gerekli diizeltmelerin sorumlulugu yazarlara aittir.

Sekil,
Grafik ve
Resimler

Rakamlarla numaralandirilmalidir. Sekil/Grafik/Resim bagligi, numarasi ile birlikte,
11 punto olacak bicimde seklin altinda, kelimelerin bas harfleri biiyiik sola dayali
yazilmalidir. Kalin veya egik yaz1 seklinde olmamalidir.

Sekil/Grafik/Resim numarasindan sonra nokta isareti konup adi yazilmaldir.

Sekil icindeki yazilar 9 punto olmalidir. Sekil ile sekil basligi arasinda bosluk
birakilmamalidir. Seklin baghigi, seklin altinda yer almalidir. Kaynak kullanilmis ise
parantez i¢inde sekil altmna yazilmalidir. Sekillere, metin icinde mutlaka atifta
bulunulmalidir. Sekilden 6nce ve sonra metin ile sekil arasindaki bosluk 1 satir
olmalidir. Sekiller miimkiin oldugunca ayni sayfa i¢inde yer almalidir. Bunun igin
gerekli diizeltmelerin sorumlulugu yazarlara aittir.

Tablo ve sekillerde genel sablonun disinda 9 punto Times New Roman yazi karakteri
kullanilmalidir.

Ekler

Her bir ek ayr1 sayfalarda, kaynakc¢adan sonra verilmelidir.
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COVID-19 Online Trainings Applied To Health Professionals In
A Province Turkey

*Leyla UCES HARMANOGULLARI

Abstract

Background: During the pandemic period, healthcare workers faced the risk of lack of knowledge and
education about COVID-19. This study aims to evaluate the participation status and performance of online
COVID-19 training provided for healthcare workers during the pandemic in 2021 in Mersin province, Turkey.

Materials and Methods: The data of this cross-sectional study includes 3723 health workers from 27 health
institutions. Descriptive statistics were used to summarize data; the Chi-square and Mann Whitney U tests were
used for data analysis.

Results: In 2021, online COVID-19 training was provided for a total of 3723 healthcare workers in Mersin,
Turkey. Out of 3723 healthcare workers, 2611 (70.1%) participated in online training. The frequency of
participation was significantly higher in women and in lower mean age (p<0.05). Of the 2611 healthcare
workers; 2537 (97.2%) completed the training successfully. No statistically significant difference was found
between age, gender, profession and training performance (p>0.05).

Conclusion: More than a quarter of the healthcare workers included in the study did not participate in online
training. One over thirty-six of the participating healthcare workers completed the training unsuccessfully. It is
important to increase in-service COVID-19 training for healthcare workers and to provide up-to-date information
with effective online training

Keywords: COVID-19, health personnel, distance education, knowledge, health professional.

Tiirkiye'nin Bir Ilinde Saghk Calisanlarina Uygulanan COVID-19
Online Egitimleri

Oz

Amag: Pandemi doneminde saglik ¢aliganlart COVID-19 hakkinda bilgi ve egitim eksikligi riskiyle karsi karsiya
kalmigtir. Bu c¢alisma, Tiirkiyenin Mersin ilinde 2021 yilinda pandemi sirasinda saglik calisanlarina verilen
cevrimici COVID-19 egitimlerine katilim durumunu ve egitim performansini degerlendirmeyi amaglamaktadir.
Materyal ve Metod: Kesitsel tipteki bu calismanin verileri 27 saglik kurulusundan 3723 saglik calisanini
icermektedir. Verileri 6zetlemek i¢in tanimlayici istatistikler kullanildi; verilerin analizinde ki-kare ve Mann
Whitney U testleri kullanildi.

Bulgular: 2021 yilinda Mersin'de toplam 3723 saglik ¢alisanina online COVID-19 egitimi verildi. 3723 saglik
calisanindan 2611'1 (%70,1) online egitime katildi. Katilim siklig1 kadinlarda ve yas ortalamasi diisiik olanlarda
anlamli olarak yiiksekti (p<0.05). 2611 saghk ¢alisanindan; 2537 (%97.2) egitimi basariyla tamamladi. Yas,

cinsiyet, uzmanlik alan1 degiskenleri ve egitim performansi arasinda istatistiksel olarak anlamli fark bulunmadi
(p>0.05).



Sonug: Calismaya dahil edilen saglik calisanlarinin dortte birinden fazlasi online egitime katilmamistir. Egitime
katilan saglik caliganlarmin otuz altida biri egitimi basarisizlikla tamamladi. Saglik calisanlarina yonelik hizmet
ici COVID-19 egitimlerinin artirilmasi ve etkin online egitimlerle giincel bilgilerin saglanmasi énemlidir.

Anahtar kelimeler: COVID-19, saglik ¢calisani, online egitim, bilgi diizeyi, saglik profesyoneli.

Gelis Tarihi: 23.11.2022 Kabul Tarihi: 16.03.2023



INTRODUCTION

On December 31, 2019, the World Health Organization (WHO) was informed of cases of pneumonia
of unknown cause in Wuhan City, China. On January 7, 2020, a new coronavirus was identified by the
Chinese authorities as to the causative agent and was tentatively named ‘2019 nCoV'. Coronaviruses
are a family of viruses that can infect both animals and humans, causing illnesses ranging from
common cold to severe diseases. The novel coronavirus, subsequently named the SARS-CoV-2 is a
new virus that has not been identified in humans. On January 30, 2020, the novel coronavirus outbreak
was declared a public health emergency by WHO. The rapid increase in the number of cases outside of
China led to the declaration of pandemic by the WHO on 11 March 2020 (WHO,2020; WHO 2022).

Healthcare workers are at the frontline of any epidemic, so they are exposed to various hazards in the
workplace. During the pandemic, healthcare workers have suffered from insufficient information and
training related to COVID-19 (WHO,2021). In healthcare, employers and representatives must provide
training for healthcare workers on infection prevention and control, as well as occupational health and
safety (WHO,2020). Adequate training should be provided with up-to-date information on COVID-19
during the pandemic (WHO,2020; Republic Of Turkiye Ministry of Health, 2021; Girer and Gemlik
2020). In this regard, healthcare workers are responsible to participate in training and keep up with the
latest information (WHO,2020).

Different studies report varying rates on the level of COVID-19 knowledge among healthcare workers
during the pandemic (Zhang et al., 2020; Asemahagn, 2020; Orhan&Giimiis, 2021). As in all diseases,
health education bears great significance in the prevention of infectious diseases and epidemics (Akin,
2012). It is recommended to conduct regular online training for healthcare workers during the
COVID-19 pandemic to convey the latest information. Well-trained employees are needed in the fight
against the epidemic (Republic Of Tirkiye Ministry of Health, 2021; Pala&Metintas, 2020).

Purpose of the Research

This study aimed to evaluate the online COVID-19 training provided for healthcare workers during the
pandemic in Mersin province, Turkey. The secondary objectives of the study were to contribute to the
conduct of epidemiological studies in line with the titles of public health professionals in related fields
and to provide a detailed report on online COVID-19 training studies provided for healthcare workers
during the pandemic in the province of Mersin, Turkey.

MATERIAL AND METHODS
Design and Sample of the Research

The population of this cross-sectional study consists of healthcare workers who received online
COVID-19 training during the pandemic in Mersin province, Turkey in 2021. The study was
conducted between January 1, 2022 and June 30, 2022. The study universe consists of 3723 people.
No sampling was performed as it was aimed to reach the entire population. Online training applied to
healthcare professionals in 27 health institutions (provincial health directorate, 13 district health
directorates, 9 public hospitals, 2 oral and dental health centers, 1 provincial ambulance service chief
physician, 1 public health laboratory)

Data Collection Method and Tools

The data of the study were obtained from the Mersin Provincial Health Directorate education unit
records by scanning electronic source data.

Healthcare workers received online COVID-19 training for approximately 1 hour via distance
learning. This training is a compulsory training organized by the health directorate for health workers.
At the end of the training, the participants were asked to answer a 4-question test consisting of
training-related content. The questions were about the diagnosis and prevention of COVID-19 disease.
Those who correctly answered at least 50% of the questions were deemed successful (middle and high
knowledge level) while those with fewer correct answers were unsuccessful (low knowledge level).
The same questions were used in the pretest application before the training.



In the study, participation in online COVID-19 training, post-training test performance, and
underlying factors were investigated. The dependent variables of the study were participating in online
COVID-19 training and post-training test performance while independent variables were age, gender
and profession.

Research hypotheses:

-Women are more likely to participate in COVID-19 training,

-The rate of participation in COVID-19 training decreases with age,
-Women are more likely to succeed in COVID-19 training,

-The rate of success in COVID-19 training increases with age.

Research Questions

1. What is the participation rate of healthcare professionals in COVID-19 online trainings?

2. Does the participation in COVID-19 online trainings vary according to age and gender variables?
3. What is the success status of healthcare workers in COVID-19 online trainings?

4. Does the success status of healthcare professionals in COVID-19 online training change according
to age, gender and profession characteristics?

Data Collection Process

The data of the study were collected by the researcher between the dates of March 21, 2022 and March
31, 2022.

Data Analysis

Analyzes were performed using the SPSS (Statistical Package for the Social Sciences) 22 program
and descriptive statistics were used to summarize data; while the Chi-square and Mann Whitney U
tests were used for data anaysis. The study was conducted in Mersin Provincial Health Directorate
between January and June 2022 and no financial support was received from any institution or
organization for the study.

Ethical Dimension of the Study

For the study, necessary permissions were obtained from the Ministry of Health General Directorate of
Health Services. Ethics committee approval was obtained from Toros University Scientific Research
and Publication Ethics Committee (Date and number: February 25,2022 and 42).

RESULTS

In 2021, online COVID-19 training was provided for 3723 healthcare workers in Mersin, Turkey. Of
3723 healthcare workers, 2611 (70.1%) attended online training while 1112 (29.9%) did not (Figure
1). These 1112 people also did not participate in the pre-test application. One hundred twenty one
(3.25%) of the participants completed the pre-test application unsuccessfully.

Education Participation
0,
% 29,9 Yes

% 70,1
\ / No

Figure 1. Participation of healthcare professionals in online training on COVID-19

A significant relationship was found between participation and gender (p<0.001). The rate of
participation is 74.3 % in women, which is higher than in men (64.6 %) (Table 1).



Table 1. Comparison Of Education Participation Status And Gender Characteristics

Education Participation p
Gender

Yes No Total

n % n % n %
Female 1576 %74.3 544 %23.7 2120 %56.9 41.622

p<0.001

Male 1035 %64.6 568 %35.4 1603 %43.1
Total 2611 %70.1 1112 %29.9 3723 %100.0

Of the 2611 health workers who attended the training, 1576 (60.4%) were women; 1035 of them
(39.6%) are male. Of the 2611 participating healthcare workers, 559 (21.4%) were health officers, 481 (18.4%)
midwives, 477 (18.3%) doctors, 339 (13.0%) health technicians, and 190 nurses (% 7.3); with a median age of

41 (min: 20, max: 72) years (Table 2).

Table 2. Distribution of health workers according to their titles

Title Frequency (n) Percent (%)* Total Percent (%)**
population
Health Officer 559 214 677 82.6
Midwife 481 18.4 671 717
Doctor 477 18.3 738 64.6
Health Technician 339 13.0 409 82.9
Permanent Worker 215 8.2 351 61.3
Nurse 190 7.3 270 70.4
Data Preparation 75 2.9 113 66.4
Specialist Doctor 52 2.0 89 58.4
Health Technician (High School) 28 1.1 30 93.3
Servant 27 1.0 74 36.5
Chauffeur 25 1.0 40 62.5
Other Health Personnel 143 5.4 261 54.8
Total 2611 100.0 3723 70.1

*Column percent, ** row percent



A significant relationship was found between participation and age. The median age of those who
participated in training was significantly lower (median 40) than those who did not participate in
training (median 42) (p<0.001).

Of the 2611 healthcare workers, 2537 (97.2%) completed the training successfully and 74 (2.8%)
unsuccessfully (Figure 2).

Success Status
% 2,8

Successful

' % 97,2
Unsuccessful

Figure 2. The success status of the health workers who attended the training at the end of the training

No statistically significant difference was found between age, gender, profession and training
performance (p>0.05).

DISCUSSION

While the rate of participation in online education was 70.1% in our study, in the study of Desalegn et
al. (2021) one-third of health workers received training on COVID-19. A significant portion of the
healthcare workers included in our study did not participate in online training. Insufficient preliminary
information about online COVID-19 training may be the reason why more than a quarter of healthcare
workers failed to attend training. It is important to provide preliminary information prior to training
and to get feedback from participants regarding their expectations from the training to improve
healthcare workers' knowledge about the pandemic and to provide up-to-date information. Providing
related training in line with expectations can increase participation in online training among healthcare
workers.

In our study, a significant relationship was found between participation and gender, with a higher rate
of participation among women. It bears great importance to increase participation in online COVID-19
training courses among all healthcare workers, especially men. In the study, a significant relationship
was found between age and participation. This may be due to the fact that older participants do not
feel the need to participate in training and that they find their knowledge sufficient. It is important to
ensure participation in online COVID-19 training courses among healthcare workers, especially in
older age groups.

Unsuccessful post-training test performance among more than one over forty of the participating
healthcare workers may be related to the same content of training provided for all participants.
Different presentations according to the place of duty and educational background of healthcare
workers can be prepared to improve prospective post-training test performance.

In our study; no significant difference was found between training performance; age, gender and
profession of healthcare workers. In the study of Wahed et al. (2020) no significant relationship was
found between the level of knowledge and gender. In addition, in some studies, the level of knowledge
of COVID-19 was found to be significantly higher in men (Desalegn et al. 2021; Fetansa et al. 2021).
In the studies of Desalegn et al. (2021) and Fetansa et al. (2021) the level of knowledge of non-
physician health workers was found to be significantly low. In addition, there are studies stating that
there is a significant relationship between knowledge level and age (young age in some studies,
advanced age in some studies) (Desalegn et al. 2021; Wahed et al. 2020). It is important to develop
online training on COVID-19 for healthcare professionals in all age groups.

Of the 2611 healthcare workers, 2537 (97.2%) completed the training successfully and 74 (2.8%)
unsuccessfully. The study of Asemahagn (2020) investigated the level of COVID-19 knowledge
among healthcare workers through an online survey and reported that 70% of the participants had

6



good knowledge of COVID-19. In their study, Jemal et al. (2021) investigated the level of COVID-19
knowledge among healthcare workers, in which 94% of 397 healthcare workers participated in the
questionnaire study, reporting that 94.7% of the participants had good knowledge on COVID-19.
Different rates are reported in studies on the level of knowledge about COVID-19 among healthcare
professionals; Salman et al. (2020) 75.5%, Shi et al. (2020) 89.51%, Lake et al. (2021) 79.4%,
Mbachu et al. (2020) 88.59%. In the systematic review study of Polychronis et al. (2021) it was
reported that health workers had good knowledge level in 7 out of 9 articles. The rate of correct
response by healthcare professionals to questions about COVID-19 was reported as 86.9-98.3% in the
study of Roupa et al. (2021) and 80.4% in the study of Wahed et al. (2020). In the study conducted by
Orhan et al. (2021) it was determined that 75% of healthcare workers had good knowledge on
COVID-19. The difference between studies is attributed to the use of different criteria for determining
the level of knowledge.

In our study, no significant relationship was found between gender and post-COVID-19 training test
performance. The study conducted by Arslanca et al. (2021) in which the level of knowledge on
COVID-19 was investigated among 251 healthcare workers, reported no significant relationship
between test performance and gender.

Compared before and after online training in our study, while 3.25% of the participants completed the
pre-test application unsuccessfully, this frequency decreased to 2.8% in the post-test application.

CONCLUSION

In conclusion, more than a quarter of the healthcare workers included in the study did not participate
in online training. The rate of participation was lower in men and older age groups. More than one-
fortieth of the participants completed the training unsuccessfully. It is important to increase in-service
COVID-19 training for healthcare workers and to provide up-to-date information with effective and
high-participation online training. It is recommended to carry out elaborate studies to evaluate in-
service COVID-19 training provided for healthcare workers.

Limitations of the Study

Since the online training data of healthcare professionals in Mersin province were evaluated in the
study, the results obtained can be generalized to healthcare professionals working in Mersin province.
Due to the limited number of studies that evaluate online trainings of healthcare professionals,
comparisons were made with studies investigating the level of knowledge of healthcare workers in the
discussion section.

REFERENCES

Akm, L. (2012). Prevention and Control in Infectious Diseases. In: Giiler C, Akin L, eds. Public
Health Basic Information. Ankara: Hacettepe University Press, 1375-1381.

Arslanca, T., Fidan, C., Daggez, M., Dursun, P. (2021). Knowledge, preventive behaviors and risk
perception of the COVID-19 pandemic: A cross-sectional study in Turkish health care workers. PL0S
ONE, 16(4), 1-11.

Asemahagn, MA. (2020). Factors determining the knowledge and prevention practice of healthcare
workers towards COVID-19 in Amhara region, Ethiopia: a cross-sectional survey. Asemahagn
Tropical Medicine and Health, 72(48), 1-11.

Desalegn, Z., Deyessa, N., Teka, B., Shiferaw, W., Yohannes, M., Hailemariam, D., ... Abebe, T.
(2021). Evaluation of COVID-19 related knowledge and preparedness in health professionals at
selected health facilities in a resource-limited setting in Addis Ababa, Ethiopia. PLoS ONE, 6(2),
€0244050. Doi: https://doi.org/10.1371/journal.pone.0244050.

Fetansa, G., Etana, B., Tolossa, T., Garuma, M., Bekuma, TT., Wakuma, B., ..., Mosisa, A. (2021).
Knowledge, attitude, and practice of health professionals in Ethiopia toward COVID-19 prevention at
early phase. SAGE Open Medicine, 9, 1-9. Doi: https://doi.org/10.1177/20503121211012220.


https://doi.org/10.1371/journal.pone.0244050

Gurer, A., Gemlik, HN. (2020). A Qualitative Research on the Problems and Solution Suggestions of
Health Care Workers in the Field During the Covid-19 Pandemic Process. Journal of Health Services
and Education, 4(2), 45-52. DOI: 10.29228/JOHSE.3.

Jemal, B., Aweke, Z., Mola, S., Hailu, S., Abiy, S., Dendir, G., ..., Teshome, D. (2021). Knowledge,
attitude, and practice of healthcare workers toward COVID-19 and its prevention in Ethiopia: A
multicenter study. SAGE Open Medicine, 9, 1-10.

Lake, EA., Demissie, BW., Gebeyehu, NA., Wassie, AY., Gelaw, KA., Azeze, GA. (2021).
Knowledge, attitude and practice towards COVID-19 among health professionals in Ethiopia: A
systematic review and meta-analysis. PLoS ONE, 16(2), e0247204.
https://doi.org/10.1371/journal.pone.0247204.

Mbachu, CNP., Azubuike, CM., Mbachu, Il., Ndukwu, CI., Ezeuko, AY., Udigwe, IB., ..., Orji-
Ifeanyi. (2020). COVID-19 infection: Knowledge, attitude, practices, and impact among healthcare
workers in a South-Eastern Nigerian state. J |Infect Dev Ctries, 14(9), 943-952.
D0i:10.3855/jidc.13248.

Orhan, S., Giimiis, M. (2021). Investigation of Knowledge, Practice and Stress Levels of Healthcare
Professionals in the Covid-19 Pandemic Process. Journal of Social Sciences, 2(7), 70-77.

Pala, SC., Metintas, S. (2020). Healthcare Workers in the COVID-19 Pandemic. ESTUDAM Journal
of Public Health, 5(COVID-19 Special Issue), 156-68.

Polychronis, G., Roupa Z. (2021). Health Workers' knowledge and perception regarding the risk of
spread of COVID-19 during the pandemic: A systematic review. J Public Affairs, 21, €2558. Doi:
https://doi.org/10.1002/pa.2558.

Republic Of Turkiye Ministry of Health, General Directorate of Public Health. (2021). Guidelines for
Working in Health Institutions and Infection Control Measures in the COVID-19 Pandemic. Avaliable
at: https://covid19.saglik.gov.tr/TR-66532/saglik-kurumlarinda-calisma-rehberi-ve-enfeksiyon-
kontrol-onlemleri.html. (accessed Jan 2022).

Roupa, Z., Polychronis, G., Latzourakis, E. (2021). Assessment of Knowledge and Perceptions of
Health Workers Regarding COVID-19: A Cross-Sectional Study from Cyprus. Journal of Community
Health, 46, 251-258. Doi: https://doi.org/10.1007/s10900-020-00949-y.

Salman, M., Mustafa, ZU., Asif, N., Zaidi, HA., Shehzadi, N., Khan, TM., ..., Hussain, K. (2020).
Knowledge, attitude and preventive practices related to COVID-19 among health professionals of
Punjab province of Pakistan. J Infect Dev Ctries, 14(7), 707-712.

Shi, Y., Wang, J., Yang, Y., Wang, Z., Wang, G., Hashimoto, K., ..., Liu H. (2020). Knowledge and
attitudes of medical staff in Chinese psychiatric hospitals. Brain, Behavior, & Immunity — Health, 4,
100064. Doi: 10.1016/j.bbih.2020.100064.

Wahed, WYA., Hefzy, EM., Ahmed, MI., Hamed, NS. (2020). Assessment of Knowledge, Attitudes,
and Perception of Health Care Workers Regarding COVID-19, A Cross-Sectional Study from Egypt.
Journal of Community Health, 45, 1242-1251. Doi: https://doi.org/10.1007/s10900-020-00882-0.

World Health Organization. (2020). Coronavirus Disease (COVID-19) Outbreak: Rights, Roles And
Responsibilities Of Health Workers, Including Key Considerations For Occupational Safety And
Health. Avaliable at: https://www.who.int/docs/default-source/coronaviruse/who-rights-roles-respon-
hw-covid-19.pdf. (accessed Jan 2022).


https://doi.org/10.1002/pa.2558
https://doi.org/10.1007/s10900-020-00882-0

World Health Organization. (2021). COVID-19: Occupational health and safety for health workers:
interim guidance, 2 February 2021. Avaliable at: https://www.who.int/publications/i/item/WHO-2019-
nCoV-HCW _advice-2021-1. (accessed Jan 2022).

World Health Organization. (2022). Coronavirus disease (COVID-19) pandemic. Avaliable at:
https://www.who.int/emergencies/diseases/novel-coronavirus-2019 (accessed Jan 2022).

Zhang, M., Zhou, M., Tang, F., Wang, Y., Nie, H., Zhang, L., You, G. (2020). Knowledge, attitude,
and practice regarding COVID-19 among healthcare workers in Henan, China. Journal of Hospital
Infection, 105, 183-187.



~c }\ } ISSN: 2687 4393
W ._,, / \ 3”—/4 , \A > SBED-2023 : 6(1)
Qv SAGLIK BILIMLERINDE EGITIM e

Saglik Bilimlerinde Egitim Dergisi

Effect Of Creative Drama Education Provided Before Clinical
Placement On Communication And Empathy Skills, Anxiety,
Stress, And Motivation: A Single-Blind Randomized Controlled
Study On Physiotherapy Students
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Abstract

Students who will provide healthcare services are expected to have good communication and empathy skills
while meeting with patients. The purpose of this study is to investigate the impact of integrating communication
skills training, combined with creative drama (CD), on physiotherapy students, specifically examining its effects
on their communication and empathy skills with patients, as well as their perceived anxiety, stress, and
motivation levels. In this study, second-year students were randomly classified into two groups: those who did
not receive CD education (control group, n=20) and those who received CD education (CD group, n=20). At the
beginning and after 14 weeks of the training period, all students were assessed using the interpersonal
communication questionnaire (ICQ) and Jefferson Scale of Empathy-Health Professional Students (JSE-HS); the
assessments of anxiety, stress, and motivation levels were conducted using the visual analog scale. Regarding the
ICQ results, communication anxiety (p=0.027) and confidence score (p=0.050) were positive changes in the CD
group than in the control group. With respect to the scores of the JSE-HS questionnaire, no intergroup or
intragroup differences were identified between the two groups (p>0.05). Anxiety and stres levels were
significantly lower in the CD group than in the control group (p=0.032, p=0.007). Physiotherapy students have
participated the effective communication course with CD in healthcare demonstrated a positive change in
communication anxiety and perceived anxiety and stres levels, as well as increased confidence. However, no
significant difference was found in empathy skills. Nonetheless, further research is needed in this area.

Keywords: Communication, drama, empathy, physiotherapystudents

Klinik Uygulama Oncesinde Uygulanan Yaratict Drama
Egitiminin Iletisim ile Empati Becerilerine, Anksiyete, Stres ve
Motivasyona Etkisi: Fizyoterapi Ogrencilerinde Tek Kor
Randomize Kontrollii Calisma

Oz

Gelecegin saglik hizmetlerini verecek oOgrencilerin, hasta ile karsilagtiklari zaman iletisim ile empati
yeteneklerinin yiiksek olmasi beklenir. Mevcut ¢aligmada, Fizyoterapi ve Rehabilitasyon Boliimii 6grencilerinde
yaratict drama (YD) ile biitiinlestirilmis iletisim becerileri egitiminin, 6grencilerin hasta ile kuracaklari iletigsime
ve empati becerisine, algilanan anksiyete, stres ile motivasyon seviyesine olan etkisini arastirmak
amagclanmaktadir. Bu c¢aligmada ikinci siniftaki 6grenciler randomize olarak; YD egitimini almayan (Kontrol

Grubu, n=20) ve egitimi alan (YD Grubu, n=20) olarak iki gruba ayrildi. Egitim déneminin basinda ve 14
haftalik egitim déneminin sonunda tiim &grencilere kisilerarasi iletisim anketi (KiA), Jefferson empati dlcegi-
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saglik meslekleri grencileri (JE-SMO) ve gorsel analog skala yardimi ile anksiyete, stres ve motivasyon
seviyeleri degerlendirmeleri yapildi. YD grubu KiA sonuglarinda iletisim anksiyetesi (p=0,027) ve kendine
giiven puam (p=0,050) kontrol grubuna gore daha iyi sonugclar gosterdi. JE-SMO’de grup ici ve gruplar arasinda
fark goriilmedi (p>0,05). Egitim grubunda, kontrol grubuna gore anksiyete ve stres seviyeleri anlamli sekilde
diisiik olarak saptandi (p=0,032 ve p=0,007). Saglikta yaratict drama ile etkili iletigim dersini alan Fizyoterapi ve
Rehabilitasyon Boliimii dgrencilerin dersi aldiktan sonra iletisim anksiyetesi ve Ozyeterliliklerinde, algilanan
anksiyete ile stres seviyelerinde olumlu yonde degisim bulunurken, empati becerilerinde bir fark
bulunamamustir. Yine de bu konuda yapilacak daha fazla ¢alismaya ihtiyag bulunmaktadir.

Anahtar kelimeler: fletisim, drama, empati, fizyoterapi ogrencileri

Gelis Tarihi: 31.08.2023 Kabul Tarihi: 20.12.2023
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GIRIS

Health professionals, including physicians, physical therapists, and nurses, should possess strong
communication skills in addition to their Professional knowledge and expertise (Kong et al., 2023,;
Lewandowski et al., 2023). The positive impact of effectivec ommunication skills on treatment
outcomes is well established, particularly in the management of musculoskeletal disorders and stroke
rehabilitation (Health&Council, 2013; Plant et al., 2016; Silberman et al., 2018; Sugavanam et al.,
2013). Therefore, it has been suggested worldwide that the ability of physiotherapy students to
communicate effectively should be developed as an essential part of the physiotherapy curriculum at
the introductory level (Jones, 2019). In Turkey, there are 100 undergraduate physical therapist
education institutions. The physical therapy curriculum at these institutions typically consists of a
four-year, eight-semester program with at least 1,000 hours of clinical placement (internship). Overall,
30 of the 100 institutions (30%) have a curriculum that incorporates more theory-based electives or
core courses related to communication skills. However, only two of these 30 institutions offer a
communication skills course based on creative drama (CD), suggesting that physiotherapy students in
Turkey primarily develop their communication skills through clinical internships or theoretical classes.
This approach may cause students to feel unprepared and lacking in communication self-efficacy when
they encounter patients

In terms of patient-therapist relationships, empathy is considered the most crucial component of
healthcare. Research indicates that high levels of empathy among health professionals can reduce
patient stres and anxiety, improve treatment adherence, and contribute to beter disease outcomes
(Hojat et al., 2013; Sulzer et al., 2016; Yucel& Acar, 2016). Studies involving physiotherapy students
have shown that stres and anxiety levels are elevated before clinical placement, where they engage in
face-to-face interactions with patients for the first time. It is recommended that various educational
methods be employed prior to clinical placement to allow students to practice all aspects of physical
therapy as realistically as possible. This approach can help alleviate practice-related anxiety, enhance
performance, and improve overall understanding of the clinical setting (Black &Marcoux, 2002;
Cunningham et al., 2018; Lewis et al., 2008; Roberts & Cooper, 2019).

CD encourages the exploration of problems, ideas, emotions, and experiences through imaginary roles
and scenarios. CD activities are known to enhance critical thinking, problem-solving, empathy,
collaboration, communication, creativity, and self-awareness, particularly among health professionals
and students (Cmar et al., 2019; Er-Turkiresin, 2020; Jiang et al., 2020). To date, only one study,
conducted by Cinar et al. (2019), has specifically investigated the impact of CD on the communication
skills and empathic tendencies of physiotherapy students. The study by Cinar et al. (2019) did not find
a significant effect of CD on the seskills. However, the study did not evaluate communication and
empathy skills based on patien tcharacteristics; instead, a general communication and empathy scale
was utilized. Additionally, the study solely involved first-year students. Notably, the students in Cinar
et al.'s study (2019) lacked proficiency in fundamental assessment and treatment procedures, which
are integral components of the introductory physical therapy and rehabilitation curriculum.
Importantly, these students had not yet completed this course during the year in which they
commenced their clinical placements.

In light of the aforementioned information, the primary objective of our study is to examine the impact
of CD education on the communication self-efficacy and empathy of physiotherapy students towards
patients. The secondary objective is to determine whether the communication anxiety, stress, and
motivation of students participating in clinical placement for the first time change or not through this
education. The hypothesis of the study is that communication training integrated into CD will have a
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positive effect on perceived anxiety, stress, sense of motivation, communication, and empathy skills
prior to clinical practice. The null hypothesis is that it will produce no additional effects.

METHODS
Participants and procedure

The present study was a prospective, single-blind, randomized, controlled trial. Ethical approval was
obtained from Acibadem Mehmet Ali Aydinlar University and Acibadem Healthcare Institutions
Medical Research Ethics Committee (reference number: ATADEK-2021/22/06) for the study, and the
US National Library of Medicine Clinical Trial assigned the study humber NCT05208151. The study
enrolled 40 second-year physiotherapy students at the Faculty of Health Sciences, Department of
Physical Therapy and Rehabilitation, in Acibadem University, who volunteered to participate in the
study. The study was conducted in accordance with the Helsinki criteria, and the students provided
their verbal and written informed consent. Adiguzel and Timucin (2010) suggested the inclusion of
16-20 subjects in the group CD. Therefore, 40 students were included in the present study.
Additionally, it was observed through a post hoc power analysis that the sample size was sufficient.
G*Power package software program (Version 3.1.9.2, Franz Faul, Universitat Kiel, Germany) was
used to determine the required sample size for this study. Post hoc power was determined as 88.35 %
regarding 1CQ total score (its pre-education and post- education scores, and standard deviation were
used for effect size=0.88). Students who had been diagnosed with a diagnosed psychiatric disorder
and/or were undergoing psychological treatment were excluded from participation in the study. The
study's flowchart is depicted in Figure 1. Patients were randomly allocated to one of two parallel
groups, maintaining a 1:1 ratio. This allocation was carried out using a block randomization
procedure. A researcher with no clinical involvement in the study generated a computer-based list
through an online randomization service (https://www.randomizer.org) and managed the distribution
accordingly. Each participant selected a sealed opaque envelope to determine their group assignment.
The individuals responsible for assessing outcomes and compiling statistics remained blinded to the
group assignments. The participants were divided into two groups

e Control group: Those who had not attended the Effective Healthcare Communication with
Creative Drama course during the study period (n=20)

e CD group: Those who had attended the Effective Healthcare Communication with Creative
Drama course during the study period (n=20)

The course was led by a CD instructor (RA), and the course content and drama training were
supervised by the principal researcher (NA). The CD instructor is an academic at our university with
ten years of experience in theater training and creative drama education. She is currently conducting
research on the applications of creative drama and continues to provide training. The course content
was enriched by all the researchers.

Participant evaluations were conducted at the beginning and end of the 14-week course period,
which was held from October 2021 to January 2022. A blinded researcher (OH) performed the
evaluations and statistical analyses.
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Figure 1. The Participant Flow Diagram

Course Content

The course objectives, learning outcomes, and weekly content are presented in Table 1. All resources,
presentations, and contents of the 14-week course were uploaded to the university's education
management system at the beginning of the 2021-2022 Fall Semester.

Preparatory (warm-up) work was conducted according to the CD components. During this phase, the
instructor informed the students about the course content, purpose, learning outcomes, process, and
assessment; the instructor then provided theoretical training on communication and body language.

Lesson structure: After the two-week training, each lesson consisted of a 15-minute presentation by
the instructor outlining the fundamental ideas of the lesson's subject, followed by 15-30 minutes of
improvised drama performance.

Stage events: One or two stage events were conducted during the course. During these events, the
instructor role-played as the physiotherapist or patient, and the student role-played as the patient or
physiotherapist accordingly. Other students provided feedback on the communication mistakes they
noticed in the play and the situations they liked.

Animation phase: In the session marking the beginning of the animation phase, in addition to a 45-
minute lesson, a theatrical play was improvised in two sessions with the students acting as patients,
patients' relatives, or physiotherapists. During the evaluation-discussion phase, feedback was provided
to the play that other students had improvised.
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Improvisation participation: The students participating in the improvisation were changed after each
lesson week.

Midterm project: As part of the midterm project, the students (classified into groups of two) had to
submit video presentations. The students created their desired situation in the form of a two-session
video play by switching between the roles of the physiotherapist and the patient or patient's relative.
The students preparing the video presentations were instructed to create a brief plan before performing
the play (considering actual settings, such as a hospital, home, or physiotherapy application unit, with
optional clothing), and to produce the play in a more improvisational manner. After these videos were
evaluated by the teacher, they were evaluated by all students in the class and discussed for three
weeks.

Post-midterm lessons: In the following weeks, lessons were held in accordance as before the midterm
exam.

Real role models: In the last week, real role models (three graduated physiotherapists with CD
training, those involved in amateur theater, and those working in the field of athletes, children, and
management) demonstrated examples of improvised plays about the challenges faced by
physiotherapists working in the field of athletes, children, and management.

Instruments

A blinded researcher (OH) performed all evaluations at the start of the training session and the end of
the 14-week course period. The primary outcome measures for the study included the Interpersonal
Communication Questionnaire (ICQ) and using the Visual Analog Scale for anxiety and stress. The
secondary outcome measures encompassed the modified Jefferson Scale of Empathy-Health
Professional Students (JSE-HS) applied to physiotherapy students and the Visual Analog Scale for
motivation.

Evaluation of communication skills

In the present study, ICQ—introduced by Lewis et al. (2008) to measure the perceived interpersonal
communication skills related to patient interaction among physiotherapy and rehabilitation students—
was used for evaluating communication skills. The sum of the scores of the first four items in the
questionnaire indicates communication anxiety, whereas the sum of the scores of the last four items
indicates communication confidence. Each item (Question 6 will be reverse scored) was scored on a 5-
point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). An increase in the subscale
score (4-20 points) indicates an increase in anxiety and a decrease in confidence (4-20 points) (Lewis
et al., 2008). Turkish validity and reliability of ICQ was done by the authors and was found to have
acceptable-to-excellent internal validity and consistency(Cronbach's a coefficient=0.701-911), and
very good test-retest reliability(ICC=0.753-0.772). (Alaca & Kocaer, 2023).

Evaluation of empathy

The modified version of JSE-HS for physiotherapy students was used to assess empathy. Moreover,
three subscales of JSE-HS, including “perspective taking,” “compassionate care,” and “standing in the
patient’s shoes,” were constructed (Hojat, 2016). The questionnaire consists of 20 questions, each of
which needs to be answered on a 7-point Likert-type scale. Positively expressed items included 2, 4, 5,
9, 10, 13, 15, 17, and 20, and the scores ranged from 1 (strongly disagree) to 7 (strongly agree). The
remaining items (1, 3, 6-8, 11-12, 14, 18-19) were negatively expressed, and the scores were
expressed from 1 (strongly disagree) to 7 (strongly agree) in a reverse order. The total score was
obtained by totaling the scores of all items. Better mean scores indicate higher levels of empathy, and
the total score ranges from 20 to 140 (Hojat, 2016; Yucel & Acar, 2016). The Turkish validity and
reliability of the scale were established for medical students (with reliability coefficients ranging from
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Table 1. Purpose of the course, learning outcomes, and weekly course syllabus

Effective Communication in Healthcare with Creative Drama Course

Course Objectives

Course Learning
Outcomes

To help the student understand basic concepts related to interacting with the patient, their relatives,
and people with disabilities as well as the knowledge and skills of effective communication and
empathy in particular situations

1. The student can explain and demonstrate the basic concepts of empathy and effective
communication with patients and their relatives.

2. The student can explain and demonstrate the basic concepts of empathy and effective
communication with patients and their relatives in special in situations that may be
related to disability and physiotherapy and rehabilitation

Weekly Course Syllabus

1st week

2nd week
3rd week
4th week

5th week

6th week

7th week
8th week
9th week
10th week
11th week

12th week

13th week

14th week

Introduction of resources and sharing the course content,

Basic rules about behavior in patient-health personnel communication-I

Basic rules about behavior in patient-health personnel communication-11
Communication with a pediatric patient and creative drama technique

Empathy, communication with the elderly patient, and creative drama technique

Communication with patients with special conditions-1 and creative drama technique (anger-panic-
refusal-paralyzed)

Communication with patients with special conditions-2 and creative drama technique (mental health-
trauma-closed consciousness)

Communication with relatives of patients with special conditions and creative drama technique
Creative drama project work-I (video presentations)

Creative drama project work-I1 (video presentations)

Creative drama project work-I11 (video presentations)

Communication patients with visual-speech-hearing-mental disabilities and creative drama technique

Empathy and communication with other patients with physical disability and creative drama
technique

Communication in special cases (natural disasters), earthquake, flood, and epidemic

Creative drama technique with real physiotherapists who are role models (athlete physiotherapist,
executive physiotherapist, and child physiotherapist)

0.62 to 0.84) and nursing students (Cronbach's alpha coefficient was 0.73) (Bilgel & Ozcakir, 2017;
Yanik & Saygili, 2014). Subsequently, the reference to nursing or medical students was updated to
PTR students, following the convention used by Yicel and Acar in their studies involving PTR
students (Hojat, 2016).
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Evaluation of anxiety, stress, and motivation

Anxiety, stress, and motivation that may be experienced when students enter clinical practice and
interact with patients were assessed using a visual analog scale (VAS) ranging from 0 (none) to 10
(worst imaginable) (Black & Marcoux, 2002). The use of a self-reported VAS for stress in a clinical
setting is equally reliable and valid as other questionnaires (Alaca N. , 2020; Black & Marcoux, 2002).

Statistical analysis

The SPSS package statistics program version 21.0 (Statistical Package for Social Sciences Inc,
Chicago, IL, USA) was used for the analysis of the obtained data. The Shapiro-Wilk test was
employed to assess the normal distribution of the data, and the data were found to deviate from
normality. Data were presented as median (minimum-maximum) and mean * standard deviation.
Demographic data were analyzed using the chi-square test for categorical variables and the Mann-
Whitney U test for non-categorical data. For other data analysis, intragroup comparisons were
performed using the Wilcoxon signed-rank test, while differences in intragroup changes were assessed
using the Mann—Whitney U test for between-group comparisons. A p-value of < 0.05 (two-sided) was
considered indicative of statistical significance.

RESULTS
Table 2 shows the sociodemographic characteristics of the students according to the groups(p>0.05).

Table 2. Demographic Characteristics of Students

Control group Creative Drama group

Median (Minimum-Maximum) Median (Minimum-Maximum)
Demographiccharacteristics orthenumber of people (%) orthenumber of people (%)
Age (years) 20 (19-25) 19 (18-23) 0.249"
Sex;
Male 4 (20.00%) 6 (30.00%)
Female 16 (80.00%) 14 (70.00%) 0.4657
Body Mass Index (kg/m?) 21.91 (16.95-30.39) 22.49 (16.90-32.39) 0.880"

*, Mann-Whitney U test; T, Chi-square test

Based on the outcomes of the questionnaire assessing perceived interpersonal communication skills in
patient interaction, it was observed that the total score in the control group exhibited a significant
increase in intragroup comparison (p = 0.025, Table 3). Conversely, in the CD group, the total score
displayed a significant decrease after the course (p = 0.018, Table 3). When comparing the two groups,
these alterations in the total scores were found to be statistically significant (p = 0.002, Table 3). While
no statistically significant differences were noted in the communication anxiety and communication
confidence subscales within both the CD and control groups during intragroup comparisons (p > 0.05,
Table 3), a significant difference was observed between the groups (p = 0.027 and p = 0.050,
respectively, Table 3). An overview of the survey questions and the corresponding results is provided
in Table 3.

In both the control and CD groups, there were no statistically significant differences in the JSE-HS
results for any of the subscales or total scores within and between groups (p>0.05, Table 4).
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In terms of the VAS (anxiety, stress, and motivation) outcomes, when comparing the results from the
course's outset, the control group exhibited slight increases in anxiety, stress, and motivation;
however, these increases were not statistically significant (p > 0.05, Table 4). Conversely, within the
CD group, significant reductions were observed in anxiety and stress levels compared to the beginning
of the course (p = 0.020 and p = 0.050, respectively; Table 4), while motivation demonstrated a
noteworthy increase (p = 0.050, Table 4). Although the anxiety (p = 0.032) and stress (p = 0.007)
levels significantly differed between the two groups (Table 4), no distinction was noted in the
motivation scores (p = 0.274, Table 4).

DISCUSSION AND INTERPRETATION

In this study, CD training significantly reduced communication anxiety and increased communication
confidence among physiotherapy students in the CD group compared to the control group. Moreover,
while CD training had no significant effect on empathy levels, it did reduce anxiety and stress levels
compared to the control group. Although the CD group showed a significant increase in motivation, no
significant difference was found between the two groups.

Studies on drama-based education have revealed that this learning approach can help healthcare
professionals communicate more effectively. However, studies evaluating communication skills are
few, and these studies have mostly been conducted on medical and nursing students (Jefferies et al.,
2021; Jeong & Kim, 2017; Nestel & Tierney, 2007; Pilnick et al., 2018). Jeong et al. (2017)
investigated the effects of communication skills on nurses' performance and concluded that the
performance of nurses with superior communication skills was greater (Jeong & Kim, 2017). In a
review published by Jefferies and colleagues in 2017, it wasfound that interpersonal skills can be
enhanced through educational interventions utilizing drama, thereby facilitating the development of
these skills (Jefferies et al., 2021). In the studies conducted by Nestel and Tierney (2007), it was found
that role-playing activities among medical students contribute to the development of their
communication skills. To the best of our knowledge, only one study was found on physiotherapy
students, i.e., the studyby Cinar et al. (2019), and in contrast to our study results, Cinar et al. (2019)
reported that CD had no effect on communication skills. However, their study included first-year
students. Moreover, their study was conducted using a questionnaire measuring the communication
skills of the individual and not those related to patient communication. In the present study, 1CQ,
which is a questionnaire created by Lewis et al. (2008) for physiotherapy students, was used for the
assessment. This questionnaire evaluates communication anxiety and confidence in terms of the
content of the course. The use of the questionnaire in our study represents a strong aspect of our study
as we found that communication anxiety and confidence were closely related, and these aspects
positively enhanced students’ skills (Barrows, 1993; Lewis et al., 2008). The present study, compared
to the control group, physiotherapy undergraduate students reported feeling less anxious and more
confident regarding future patient interactions after undergoing CD-integrated communication skills
training.
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Table 3. Results of the Students’ Perceived Interpersonal Communication Skills Questionnaire on Patient Interaction

Control group Creative Drama group
Parameters Pre training Post training Intragroup Pre training  Post training Intragroup Intergroup comparison
comparison comparison of differences
. - Mey " . - Moy " +
(1 = strongly disagree to 5 = strongly agree) Median (Minimum—-Maximum) p Median (Minimum—-Maximum) p p
1. The thought of assessing patients makes me nervous 2 (1-5) 2 (1-5) 0.174 2 (1-4) 2 (1-5) 0.860 0.254
2. 1 am not sure whether 1 am comfortable in talking 1 (1-5) 1(1-5) 0.033 1(1-3) 1(1-2) 0.174 0.008
topatients
3. 1 worry about speaking to patients 1(1-3) 1(1-5) 0.062 1(1-3) 1(1-2) 0.065 0.021
4. 1 am not quite sure of myself wheninteracting with patients 2 (1-5) 2 (1-5) 0.600 2 (1-9) 1(1-4) 0.047 0.104
5. 1 am confident that | can interact with patients 4 (1-5) 5 (1-5) 0.171 4 (2-5) 4.50 (1-5) 0.679 0.223
6. Having to talk to patients is a frightening possibility 4 (3-5) 4 (1-5) 0.065 4 (3-5) 4 (4-5) 0.071 0.007
7. 1 am positive that examining patients will not be a 4 (1-5) 4.50 (2-5) 0.872 4 (2-5) 4 (1-5) 0.250 0.663
problem
8. I think that talking to patients will be apositive experience 5 (4-5) 5 (3-5) 0.454 5 (4-5) 5 (1-5) 0.279 0.706
The  Interpersonal ~ Communication  Questionnaire- 6 (4-16) 6.50 (4-16) 0.077 6 (4-12) 5.50 (4-9) 0.101 0.027
Communication—anxiety
The  Interpersonal ~ Communication  Questionnaire- 15 (10-17) 15 (10-18); 0.186 14 (11-16) 16 (8-17) 0.191 0.050
Communication—confidence
The Interpersonal Communication Questionnaire—Score 20 (15-30) 19 (14-40) 0.025 20 (18-27) 19 (9-24) 0.018 0.002

*, Wilcoxon signed-rank test; f, The first 8 questions p-value, chi-square test other Mann-Whitney U test, Bold values indicate statistical significance.
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Table 4. Results of the Students’ Jefferson Scale of Empathy-Health Professional Students and Visual Analog Scale (Anxiety, Stress, and Motivation)

Control group Creative Drama group
Pre training Post training Intragroup Pre Post Intragroup Intergroup
comparison comparison comparison
of difference
Parameters Median (Minimum-Maximum); p* Median (Minimum-Maximum); p* pf
Mean + Standard Deviation Mean + Standard Deviation
Physiotherapist Empathy (Total value: 117.50 (89-127) 112.50 (80-128) 0.051 113.50 (92-122)  109.38 (78-124) 0.897 0.156
20-140 points)
Perspective taking: Understanding the 52 (40-62) 49.50 (37-58) 0.212 50 (38-59) 48 (37-60) 0.731 0.414
patient’s point of view (1070 points)
Compassionate care: Beingsensitive while 52.50 (35-56) 49 (33-56) 0.073 51.50 (36-56) 50 (33-55) 0.221 0.619
providing healthcare (8-56 points)
Standing in the patient’s shoes: 13.50 (9-14) 13 (9-14) 0.115 13 (9-14) 14 (3-14) 0.605 0.202
understanding the patient (2-14 points)
Visual Analog Scale-Anxiety (0-10) 2 (0-6) 2.00 (0-7) 0.582 2 (0-7) 1.00 (0-10) 0.020 0.032
Visual Analog Scale-Stress (0-10) 1(0-7) 2.50 (0-8) 0.105 1.50 (0-7) 1.00 (0-8) 0.050 0.007
Visual Analog Scale-Moativation (0-10) 9 (0-10) 9 (3-10) 0.648 8 (0-10) 9 (3-10) 0.050 0.274

*, Wilcoxon signed-rank test; f, Mann-Whitney U test, Bold values indicate statistical significance.
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Clinical placement model has many similarities to apprenticeship. However, apprenticeship programs
might not be the most effective way of training healthcare professionals(Ladyshewsky, 2002). Because
these students, as apprentices primarily interpret empathy through these educators and because the
empathy levels of trainers vary (even among those training students with similar curricula and
demographics), empathy levels of students may differ (Gabard et al., 2013; Yucel & Acar, 2016). As a
result, courses or information about empathy-related techniques should be introduced in the
curriculum, particularly during the second year of the physiotherapy course. CD training has been
reported to help nursing students understand the patient experience and subsequently improve their
ability to empathize (Jefferies et al., 2021). However, according to a study, systematically reviewing
23 studies investigating the effect of CD training on empathy levels in nursing students, CD was found
to have little impact on empathy levels (Levett-Jones et al., 2019). In a study conducted by Lim and
colleagues in 2011, the researchers investigated whether medical students' empathy changes when they
assume the role of a patient. In this study, although the group that played the role showed an increase
in empathy scores, similar to the current study, no significant difference was found compared to the
control group (Lim et al., 2011). A study conducted on physiotherapy students reported that CD did
not affect empathy skills among these students (Cinar et al., 2019). This was considered to be owing to
the fact that the educational content is not focused more on communication skills, although the aim of
the course was to teach both communication and empathy skills.It is also possible that although the
students were aware of the potential complexity of a patient’s situation, they only focused on the role-
play and failed to empathize with the patient’s situation. Additionally, questions focused on empathy
skills, such as “how would you feel if you were in the patient’s place” and “how would you feel if you
were in the physiotherapist’s place” are less addressed in this course, and they are mostly addressed in
the context of communication skills. We believe that in the future, the course content should include
these topics in order to measure students’ empathy levels.

Stress acts as a stimulus for learning; however, excessive stress can hinder cognitive processes related
to memory and learning and negatively affect academic outcomes (Gallasch et al., 2022; Jacob &
Einstein, 2017; Judd et al., 2016; Macauley et al., 2018). In a cohort study conducted by Gallasch and
colleagues in 2022 with 109 physiotherapy students, it was reported that students exhibited highly
variable levels of stress and anxiety during their clinical placements and that as the levels increased, it
affected their academic performance (Gallasch et al., 2022). Therefore, it is crucial to analyze
information, such as clinical placement, and reduce stress and anxiety levels, especially among
students who are new to practice, during physiotherapy applications requiring high performance. In a
study conducted among physiotherapy students, similar to our study, students reported that they felt
more prepared for clinical placements after they underwent peer-to-peer simulation training (Dalwood
et al., 2018). The feeling of preparedness can be considered the reason for the stress- and anxiety-
reducing effects of CD observed in our study.

CONCLUSIONS AND RECOMMENDATIONS

This study had some limitations. As only a one-semester student group was used in our study, the
sample size was relatively small and the effect of this education on student performance during and
after clinical practice could not be evaluated. The content of the course could not be fully established
in terms of empathy skills. Additionally, physiotherapy students engage in clinical practice throughout
their fourth (final) year. Therefore, it can be considered more appropriate to provide this education
prior to the fourth year. However, our students also participate in a one-month clinical practice during
their second and third years, as well as voluntary internships in between. Due to this, it was decided to
conduct the research on communication self-efficacy before the students go for clinical practice in
their second year. However, it is possible to further enhance this topic by measuring students'
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communication self-efficacy and incorporating new training programs before the fourth year. In the
current study, the communication self-efficacy of students upon reaching the fourth year has not been
investigated. This constitutes another limitation of our study. Therefore, further studies considering
these situations are required.

Physiotherapy students who participated in the CD-integrated communication skills course
experienced a positive change in communication anxiety and confidence after attending the course, but
no difference was found in their empathy skills. Pre-clinical placement course students' perceived
levels of stress and anxiety were lower, and their motivation was higher than those who did not
participate in the course. More research on this topic is required to fully understand the impact of CD-
integrated communication skills training on physiotherapy students.
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Makine Ogrenmesi Enfeksiyonu Onleyebilir Mi? Saghk
Hizmetleri Meslek Yiiksekokulu Ogrencilerinin Enfeksiyon
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Oz
Son yillarda, makine &grenmesi (MO) teknolojilerinden tip ve halk saghigi arastirmalarinda yaygin olarak
yararlamlmaktadir. MO algoritmalari, klinik veri tabanlarindaki coklu, karmagsik degiskenler arasndaki
etkilesimleri analiz etmede ve dogru tahminler yapmada oldukca etkilidir. Bu ¢alismada, MO tabanli tahmin
modellerini olusturmak i¢in etik onayr alinmis, yas, cinsiyet, onceki enfeksiyon bilgileri ve enfeksiyon
algilarindan olusan veriler saglik hizmetleri meslek yiiksekokulu &grencilerinden toplandi. Python yazilim dili
kullanilarak makine Ogrenmesi altinda Logistic Regression, Random Forest, Decision Tree ve XGBoost
modelleri kullanildi. Verilerin modeller ve makine 6grenmesi analiz sonuglaria gore en etkili makine 6grenme
modeli %74.7°lik tahmin basari orani ile Logistic Regression modeli oldugu belirlendi. Bu model kullanilarak
bireylerin enfeksiyona yakalanmaya yatkinliklar: yiiksek bir dogrulukla hesaplanabildigi gosterildi. Dolayisiyla
makine 6grenmesi kullanilarak profesyonel saglik personeli olarak calisacak ya da mesleki egitim alacak geng
bireylerin enfeksiyona yatkinliklart ya da yeterli bilgi birikimine sahip olup olmadiklar1 hizlica
belirlenebilecektir. Boylelikle c¢alisma ortamlarinda, enfeksiyona yakalanma ihtimallerinin en aza

indirgenmesinin egitim ile oniine gecgilmeye calisilacaktir. Modele veri girdisi devam ettik¢e tahmin yiizde
basarisinin artacagi da géz 6niinde bulundurulmalidir.

Anahtar kelimeler: Enfeksiyon, makine ogrenmesi, lojistik regresyon, saglik egitimi

Can Machine Learning Prevent Infection? Assessment of Health
Services Vocational School Students' Susceptibility to Infectious
Diseases

Abstract

Machine learning (ML) Technologies have been widely utilized in medical and public health research in recent
years. ML algorithms effectively analyze interactions between multiple, complex variables in clinical data bases
and make accurate predictions. In this study, ethical approval was obtained to build ML-based prediction
models, and data on age, gender, previous infection knowledge, and perceptions of infection were collected from
students at a vocational school of health services. Logistic Regression, Random Forest, Decision Tree, and
XGBoost models were used in machine learning using Python software. According to the data models and
machine learning analysis results, the most effective machine learning model was the Logistic Regression
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model, with a prediction success rate of 74.7%. Using this model, it was shown that the susceptibility of
individuals to infection can be calculated with high accuracy. Therefore, by using machine learning, it will be
possible to quickly determine whether young individuals working as Professional healthcare personel or
receiving vocational training are susceptible to infection or have sufficient knowledge. This way, it will be tried
to minimize the possibility of contracting infections in their working environment through training. The
prediction percentage success should also increase as data input to the model continues.

Keywords: Health education, infection, machine learning, logistic regression
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GIRIS

Avrupa Hastalik Onleme ve Kontrol Merkezi (ECDC) Raporu, birinci basamakta enfeksiyon dnleme
ve kontrol dnlemlerini ele almaktadir. Bu rapora gore tiim personelin enfeksiyon hastalig: ile ilgili
semptom kontroliinden gecirilmesi, hastaligin 6nemi yeni ¢alisanlarin egitimine ve giincellenmesine
onem verilerek tiim c¢alisanlarin giincel tutulmasi gerektigi vurgulanmaktadir. TC Aile Saglhigi
Merkezleri (ASM), COVID-19 Pandemisi Sirasinda Saglik Tesislerinde Calisma ve Enfeksiyon
Kontrol Tedbirleri Rehberi Boliimii, egitimleri tavsiye etmektedir. Ayrica egitimin kayit altina
alinmas1 ve Saghk Bakanligi tarafindan verilen materyallerle uyumlu olmasi gerektigini ifade
etmislerdir (Ozer & Ozcan, 2020). Ciinkii enfeksiyonun &nlenmesi ve kontrol edilmesine yonelik
uygulamalarin saglik hizmetlerinin siirdiiriilmesinde ve enfeksiyonun toplum {izerindeki etkilerini
azaltmada kritik rolii oldugu bilinmektedir.

Son yillarda, makine 6grenmesi (MO) teknolojilerinden tip ve halk saghg: arastirmalarinda yaygin
olarak yararlamlmistir. MO algoritmalari, klinik veri tabanlarmndaki coklu, karmasik degiskenler
arasindaki etkilesimleri analiz etmede ve dogru tahminler yapmada olduke¢a etkilidir (Chiu et al.,
2022). Veri tabam taramalarinda saglik alaninda “makine 6grenmesi” igerigine ait ¢ok sayida makale
bulunmaktadir. Bu ¢alismalarda &zellikle enfeksiyon hastaliklari, ilag kullanimi dozajlar1 ve etkileri,
kanser teshisi gibi insan hayatinda yer eden bir¢ok saglik durumunu tahmin eden modeller dikkat
cekmektedir (Keshavamurthy, Dixon, Pazdernik, & Charles, 2022; Peiffer-Smadja et al., 2020).

Bu caligmada, enfeksiyon hastaliklarmin getirecegi zorluklar1 koruyucu hekimlik agisindan ele almay1
amaclamaktayiz. Buna gore, enfeksiyondan once ciddi hastalik riski altindaki saglik profesyonelleri
poplilasyonu belirlemek icin MO tabanhi tahmin modellerini olusturmak icin yas, cinsiyet, dnceki
enfeksiyon bilgileri ve enfeksiyon algilarindan olusan verileri dahil etmeyi planlamaktayiz. Elde
edilecek MO modellerinin, saglik politika yapicilarmin yiiksek riskli popiilasyonlar1 belirlemesi ve
ardindan buna gore Oncelikli bir egitim stratejisi gelistirmesi a¢ismndan 6nemli degerdedir. Son
COVID-19 pandemisinde, topluluk salginlart olan hemen hemen tiim iilkelerde, saglik sistemlerinin
cokmesi nedeniyle benzeri goriilmemis dliimler yaganmistir (Chiu et al., 2022). Gelecekteki benzer
salgin senaryolarinda, on saflardaki saglik profesyonelleri icin tahmin modellerimiz egitimde ve/veya
asilamada Oncelikli bireyleri tahmin etmede etkili olabilecektir.

Makine 6grenimi alani hizla ilerlemektedir. Makine 6grenmesi, olaylar ve deneyimler yoluyla siirekli
olarak 6grenmekte ve hem becerisini hem de karar verme yetenegini gelistirmektedir (Mahmoud, Al
Dhoayan, Bosaeed, Al Johani, & Arabi, 2021). Makine 6greniminin anket sorularina verilen cevaplari
analiz etme yoluyla saglik hizmetleri 6grencilerinin ve dolayisiyla gelecekte birer saglik profesyoneli
olan bireylerin herhangi bir bulasici hastaliga yakalanma ihtimalini tahmin etme dogrulugunu
artiracagini varsaymaktayiz. Calismamizin ilk amaci; bu anket verilerini kullanarak saglik ¢alisaninin
enfeksiyona yakalanma riskini tahmin etmektir. Caligmanin ardil amaci ise enfeksiyonun dnlenmesi ve
kontrol edilmesine yonelik uygulamalarin saglik hizmetlerinin siirdiiriilmesine katkida bulunmak igin
makine 6grenmesi modelini olusturmaktir. Bu caligma sonuglarmin yayginlastirilmasi ile basta saglik
calisanlarmin enfeksiyondan korunma ile ilgili bilgilerinin giincellenmesi konusunda farkindalik
olusmast ve enfeksiyon zincirinin bulasma yolu ve kaynak basamaklarinda kirilmasi
hedeflenmektedir.

YONTEM
Veri Toplama Araclari/Teknikleri

Orneklem biiyiikliigii segilmeden, Saglik Hizmetleri Meslek Yiiksekokulu dgrencilerinden 18 yas ve
iizeri goniilliiler calismaya dahil edildi. Etik onay alindiktan sonra (Bitlis Eren Universitesi Etik
flkeleri ve Etik Kurulu 2022/10-3 sayili ve E.2450 sayili karar) bilgilendirilmis olur formunu
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onaylayan saglik hizmetleri meslek yiiksekokulu 6grencileri ile ¢evrim igi iletisime gegildi. Aragtirma
verileri 15 Temmuz 2022 ile 15 Agustos 2022 tarihleri arasinda sosyal medya (Whatsapp, Facebook,
Twitter) ¢evrimigi anketi araciliiyla toplandi. Anket formu Google Formlar araciligiyla olusturuldu
ve sosyal medya aracilifiyla 6grencilere gonderildi. Kisilerin isim ve kimlik bilgileri yer almiyordu.
Farkli saglik hizmetleri alanlar1 ve akademik yillar arasinda temsili saglamak i¢cin amaca yonelik bir
ornekleme teknigi kullanildi. Calisma 6rneklemi 873 6grencinin katilimu ile olugturuldu.

Makine Ogrenmesi

MO modelleri kullanarak saglik alaninda enfeksiyon tahminleri yapan bir model planlandi. Anket
formu aracilifiyla toplanan veriler Python yazilim dili kullamlarak makine 6grenmesi altinda Logistic
Regression, Random Forest, Decision Tree ve XGBoost modelleri kullanildi. Bu modellerin tercih
edilme sebebi, verilerin bu modellerin arkasindaki yatan formiillere daha uygun olmasi,
geligtirecegimiz yapay zekdnin bulunacagi tahminlerin daha yiiksek skorlar elde edilebilme
ihtimalidir. Analiz sonrasi modellerden alinan skorlar birbirleriyle kiyaslandi ve en iyi skorun elde
edildigi Logistic Regression modeline gore veriler modelin enfeksiyona yakalanma skor tahminini
yapabilmesi i¢in hazir hale getirildi (verilerin deploy edilmesi) (Keshavamurthy et al., 2022; Peiffer-
Smadja et al., 2020).

BULGULAR

Calisma anketini cevaplayan 873 kisinin 650’si kadin, 224’1 ise erkektir. Caligmanin verilerinde
genelleme yapabilmek adma calismaya katilanlar ylizdesel olarak ifade edildi. Caligmaya katilanlarin
%74.4tniin kadm, %25.6’smimn erkek oldugu ve %95.7’sinin de 18 ile 24 yas araliginda oldugu
goralda (Tablo 1).

Tablo 1. Epidemiyolojik Bulgular

% 74.4 Kadin %25.6 Erkek
18-24 yas aras1 %95.7 >24 yas % 4.3
*Verilerinmakine 6grenmesi modellemeleriyle dogru analizi amaciyla yagslar, 18-24 yas arast ve >24 olacak sekilde
kategorilendirilmislerdir.

Calismada enfeksiyon ve COVID-19 ile ilgili sorulardan MO’ye uygun olan ve modellemede
kullanilacak olan sorular secildi. Sorulara verilen cevaplar “1=hayir” ve “0 =evet” olarak kullanilarak
makine oOgrenmesi analiz edildi (Tablo 2). MO tahmininde &zellik 6nemi karsilastirmasi
(xbgimportance) degerlerine bakildiginda enfeksiyona yatkinligin modeller agisindan en 6nemli
degisken verisinin “Kronik hastaliginiz var mi1?” sorusuna verilen cevap oldugu goriildii (Sekil 1).

Tablo 2. Anket Sorularina Verilen Cevaplarin Evet, Hayir Cinsinden Yiizdesel Degerleri

Evet (% Hayir (%

Kronik hastahigimiz var om? 7.9 92.1
Ailenizde ya da yakin ¢evrenizde kronik hastahg olan var m? 45.0 55.0
Daha énce bulasici bir hastalik gecirme durumunuz oldu mu? 24.9 75.1
Su an mevcut bulasic1 hastaligimz var mi? 1.0 99.0
Daha énce Covid-19 hastalii ge¢irdiniz mi? 35.2 64.8
Covid-19 asis1 oldunuz mu? 89.2 10.8
Temas ile bulagan hastaliklar ile ilgili yeterli bilgiye sahip

P 75.7 24.3
misiniz?
Solunum yolu ile bulasan hastaliklar ile ilgili yeterli bilgiye

R 67.5 325

sahip misiniz?
Siklikla enfeksiyon rahatsizhig geciririm. 50.1 49.9

28



0175
0.150
0.125

0.100

0.075
0.050
0.025
0.000

¥gb_importance

Cinsiyet?
Yaginiz?

Covid-19 agisi oldunuz mu?
Kronik hastahginiz var mi?

$u an mevcut bulagici hastaligimiz var mi?
Daha once Covid-19 hastahd: gegirdiniz mi?

Daha dnce bulagic bir hastalik gegirme durumunuz oldu mu?

Ailenizde ya da yakin gevrenizde kronik hastaligi olan var mi?
Temas ile bulagan hastaliklar ile ilgili yeterli bilgiye sahip misiniz?

Solunum yolu ile bulagan hastaliklar ile ilgili yeterli bilgiye sahip misiniz?

Sekil 1. Makine Ogrenmesi Tahmininde Ozellik Onemi Karsilastirmasi (xbgimportance: -XGBoost
Feature Importance- Genel olarak o6nem, model igindeki gii¢lendirilmis karar agaglarinin
olusturulmasinda her bir 6zelligin ne kadar yararli veya degerli oldugunu gosteren bir puan
saglar)(Bastidas, Garcia-Zapirain, Totoricagiena, Zahia, &Carpio, 2021)

Caligmada Logistic Regression, XGBoost, Random Forest ve Decision Tree olmak Uzere dort
farkli MO modeli test edilmistir. Bu 6grenme modellerinde Logistic Regression tahmin basaris1 0.731,
XGBoost tahmin bagaris1 0.688, Random Forest ve Decision Tree tahmin basarisi da sirasiyla 0.653 ve
0.578 olarak hesapland1 (Sekil 2). Yapilan bu testler sonucunda en yiiksek skor Logistic Regression
modeline ait oldugundan c¢aligmada temel olarak Logistic Regression modeli kullanildi. Veri
diizeltmeleri, eksik verilerin temizlenmesi ve veriye uygun yapay veri iretimi sonrasinda Logistic
Regression modelinin tahmin skorunun 0.747’ye yiikseldigi goriildii (Sekil 3).
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Sekil 3. Model karar1 verildikten sonra dogru tahmin oranini arttirmak amaciyla suni veriler ile elde
edilen skor

SONUC, TARTISMA VE ONERILER

Makine 6grenimini (MO) kullanan yapay zeka, verilerden kaliplar1 otomatik olarak dgrenen ve verinin
yapisina iligkin hi¢bir varsayim gerektirmeyen bir teknikler biitliniidiir. Bu tekniklerin giiglii yani,
tahmin ediciler arasindaki etkilesimin yani swa verilerdeki dogrusal olmayan iliskileri de
yakalamalaridir. Bir¢ok calisma bunlarin hastalik tahmini i¢in umut verici performanslarini ortaya
koymustur (Nusinovici et al., 2020). Bulasici hastaliklarda ¢ogu makine 6grenimi ¢alismasi arastirma,
ilag gelistirme veya klinik mikrobiyolojiye odaklanir. Bakteri genomunu analiz etmek ve direng
tahminini, HIV genotipini iyilestirmek ve antiretroviral ilaglara duyarhiligi, siirveyans amaciyla salgin
kaliplarin1 tahmin etmek veya yeni antibakteriyel ilaclar veya asilar kesfetmek icin sistemler
gelistirilmistir (Peiffer-Smadja et al., 2020). Makine 6grenimi teknikleri, saglik hizmetlerinde mevcut
olan rutin elektronik verilerin biiyiik miktarda ve ¢esitliligi nedeniyle saglik epidemiyolojisi alaninda
son yillarda giderek daha popiiler hale gelmistir. Ancak teorik makine 6grenimi arastirmalart ile klinik
arastirmalar arasinda hala bir bosluk bulunmaktadir (Roth, Battegay, Juchler, Vogt, &Widmer, 2018).

Bir makine 6grenimi modeli olusturmak i¢in ¢ok biiyiik veri kiimeleri ve sonuglar, bir egitim kiimesi
ve bir test kiimesine boliinebilir ve bir bilgisayara girilebilir. Daha sonra bilgisayar veriler arasinda bir
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iliski bulabilir ve buna gore bir algoritma olusturabilir. Algoritmanin performansini artirmak igin
cesitli hiperparametreler ayarlanabilir. Nihai algoritma gelecekteki goriinmeyen veri kiimelerinde
kararlar tiretmek i¢in kullanilabilir (Chong et al., 2023). Cok sayida ¢aligma, Logistic Regression’ un
tahmin performansi ile tahmin i¢in ¢ok iyi performans gosterdigini, en azindan MO teknikleri kadar
iyi oldugunu gdstermistir (Nusinovici et al., 2020). Caligmada kullanilan ve tahmin skoru yiiksek olan
modelin Logistic regression olmasi literatiir ile de uyumludur. Calismanin tahmin giicliniin 0.747
olmast da orneklem genisliginin goérece az olmasiyla iligkilidir. Algoritmaya yeni verilerin
eklenmesiyle MO modelinin tahmin giiciiniin performansinin arttig1 da bilinmektedir.

Calismanin en dikkat ¢eken wverilerinden biri yas grubu ile ilgilidir. Calismanin meslek
yiiksekokullarinda yapilmis olmasi ¢alismaya katilanlarin %95.7’sinin 18 ile 24 yas arasinda
birikmesine yol agmustir. Bu durum, modele bu yag araliginin disinda bir veri girisi oldugunda tahmin
giicini Sekil 1°de verilen makine Ogrenmesi tahmininde &zelliklerden yasa Onem vermekte ve
dogruluk konusunda modelin yanilmasina sebep olabilmektedir. Dolayisiyla makine 6greniminde yas
yelpazesinin genislemesinin siireg igerisinde yas degiskeninin “XGBoost Feature Importance”
skalasinda 6nemi sirasini degistirebilecegini diisiindiirmektedir.

Ancak model performansi, sonucu tahmin etmede ne kadar iyi oldugunu temsil eden gesitli
istatistiklere odaklanir. Performans istatistiklerini degerlendirirken dikkatli olunmalidir ¢linkii ¢ok
sayida istatistik vardir ve bunlar, 6zellikle de model dogrulugu genellikle uygunsuz sekilde kullanilir.
Bunun bir drnegi olarak, sepsisi 6ngdrmek i¢in bir model olusturan bir iiriin saticisidir. Urettikleri
ticari modelin %90 dogru oldugunu bildirmiglerdir. Ancak burada goriinen deger agisindan harika
olmasma ragmen, dogruluk gibi biiyiik bir istatistik yerine duyarlilik, 6zgilliik, pozitif ve negatif
tahmin degerlerine bakmak daha 6nemlidir. Bunun nedeni, dogrulugun, hatali pozitif ve negatifleri
ayirmadan, toplam dogru tahminlerin toplam tahminlere boliinmesiyle hesaplanmasidir. Ayrica, model
uygun sekilde egitilmemisse bu dogruluk istatistigi, modelin gergek hayattaki performansiyla uyumsuz
olabilir. Ornegin, model hastalarm %90'min sepsis olmadigi ve %10'unun sepsis hastasi oldugu bir
veri seti lizerinde egitilmisse, model basit¢e her hastanin sepsis olmadigini bildirebilir ve yine de bu
rapor %90 ihtimalle dogru olur. Sepsis durumunda bu %10'uv ve tahminin amacin yani "azinlik
siifi"ni (daha az siklikta goriilen sonu¢ grubunu) gézden kacgiracaktir (Wiemken&Rutschman, 2020).

Sonu¢ olarak, dijital saglik hizmetleri epidemiyolojisi, saglik hizmetlerinde giinliikk rutin
dokiimantasyondan kaynaklanan biiyiik verilerin artan kullanilabilirligiyle desteklenen, tipta biiyiiyen
bir alandir. Makine Ogrenimi, enfeksiyon Onleme ve kontrol, kalite iyilestirme ve hastane
kaynaklarinin optimal tahsisi i¢in biiyiik verinin potansiyelinden daha iyi yararlanmak amaciyla saglik
hizmetleri epidemiyologlarinin silahlanmasinda 6nemli bir ara¢ haline gelebilir. Karmasikliklar:
nedeniyle, makine dgrenimi projeleri genellikle en iyi uygulamalara dayali olarak alan uzmanlar1 ve
makine O0grenimi uzmanlar1 arasinda yakin isbirligi icinde gerceklestirilmelidir. Ancak sunun da
farkinda olmak gerekir, medyada pek ¢ok sansasyonel rapora ragmen, makine 6grenimi, diisiik kaliteli
verileri altma doniistiirebilecek sihirli bir teknoloji degildir ve bir veri bilimcinin de yakin zamanda
belirttigi gibi, "Saglik hizmetlerinde makine &greniminin hala bir diizeni yoktur."(Roth, Battegay,
Juchler, Vogt, &Widmer, 2018). Bu sebeple alandaki boslugun daha biiyiik veri setleri ve daha ileri
calismalarla doldurulmasi ¢agin gerekliligidir.
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SAGLIK BILIMLERINDE EGITIM

Bilimsel Arastirma Etigi Egitiminin Gerekliligi Uzerine Bir
Degerlendirme
*Oya OGENLER, **Selda OKUYAZ, ***Erkan ATGlI

Oz

Giiniimiiz insan1 kendisini ve cevresini anlama siirecinde bilimsel arastirmalardan yaralanmaktadir. Ancak
bilimsel arastirmalar ge¢misten giinimiize bilginin ortaya ¢ikisi asamasinda etik sorunlara yol agabilme
potansiyeli tagimaktadir. Bilim insani, aragtirmanin tasarimimdan, verilerin toplanmasi, yorumlanmasi, bilimsel
yayin haline getirilmesine kadar her asamada fikir hirsizlig1, veri garpitilmasi, ¢ikar ¢atigmalari, ekip haksiz
yazarlik, onur payr verilmemesi gibi etik sorunlar yasayabilir. Bu tiir sorunlarin, bilimsel arastirmalara zarar
verme potansiyeli nedeniyle, bilimsel arastirma etigi konusunun lisans ve lisansiistii egitimde onemli bir yer
bulmasmin gerekliligi aciktir. Bununla birlikte, bazi bilim insanlarinin hala etigin egitimde yeri olmadigin
savunduklar1 dikkati ¢ekmektedir. Ancak bilim insanlarmnin davranislarinin toplumun bilime olan giivenini
etkileyebilecegi ve bu nedenle belirli etik standartlara uymalart 6nemlidir. Bu baglamda g¢alismanin amaci,
bilimsel arastirma etigi konusunda bilim felsefesine uygun bir degerlendirme yaparak, etik egitiminin énemine
dikkat ¢ekmek ve farkindalik olusturmaktir.

Anahtar kelimeler: Bilim etigi, egitim, bilimsel arastirma, arastirma etigi

Evaluation of the Necessity of Scientific Research Ethics
Education

Abstract

Today's people benefit from scientific research in the process of understanding themselves and their
environment. However, scientific research has the potential to cause ethical problems during the
emergence of knowledge from past to present. Scientists may experience ethical problems such as
theft of ideas, data distortion, conflicts of interest, unfair team authorship, and lack of honoraria at
every stage, from the design of the research to data collection, interpretation, and scientific
publication. Due to the potential of such problems to harm scientific research, it is clear that the
subject of scientific research ethics should find an important place in undergraduate and graduate
education. It is noteworthy that some scientists still argue that ethics has no place in education.
However, the behavior of scientists can affect the publics trust in science, and therefore, they mustcomply with
certain  ethical standards. In this context, this study aims to draw attention to the
importance of ethics education and raise awareness by evaluating scientific research ethics in
accordance with the philosophy of science.

Key words: Science ethics, education, scientific research, research ethics

33



Gelis Tarihi: 22/12/2023

Kabul Tarihi: 26/12/2023

34



GIRIS
Insanlarin kendini ve ¢evresindeki varliklar1 anlayip kendisiyle iliskilendirme etkinligi, ilk ¢aglardan

beri stregelmektedir. Bu siiregte elde edilen bilgilerin, belli bir kural gergevesinde uygulanan yéntem
ve etkinlikler ile gelecege dogru aktarilmasana bilim denir.

Bilim insanin ¢evresini, ¢evrenin insani nasil etkiledigini ortaya c¢ikararak olaylarim ve olgularin
tarihsel biitlinliik i¢inde agiklanabilmesini saglar (Ugurlu, 2020). Ayn1 zamanda farkli teorilerin bir
biitiinii olan bilim, yasamda karsilagilan sorunlarin kendine 6zgii yontemlerle elde edilen bilgiler
sayesinde ¢ozliimiinii olanakl kilar. Bilim insanlarinin belli kurallara uyarak bilgiye ulagsmasi bilimsel
aragtirmalar ile miimkiindiir. “Neden” sorusunun sorulmasiyla baslayan bilimsel arastirma siireci,
cevabi ortaya ¢ikarmak ve bilgi sahibi olmak igin gergeklestirilen biitiin ugrasilar1 kapsamaktadir
(Usta, 2019).

Bilimsel aragtirmalarda etige dair suiistimallerin ve sorgulanabilir davramglarin varligi; arastirmalarin
glivenirligi ve elde edilen bilginin kabuliinde sikinti yaratabilir. Arastirma siirecinin planlama, veri
toplama, yayinlama gibi tiim asamalarinda ortaya ¢ikabilecek ahlaki sorunlar; fikir hirsizligi,
arastirmacilarin mobbinge maruz kalmasi, verilerin ¢arpitilmasi veya uydurulmasi, yazarlar arasindaki
¢ikar catismasi veya sponsorluk gibi bir¢ok farkli alanda olabilir. Bilim insanlarinin en biiyiik korkusu
bu tiir sorunlarin bilimsel arastirma siirecine zarar vermesidir. Bu kaygi bilimsel arastirma etigi
konusunun, lisans ve lisansiistii egitime eklenmesini saglamistir. Ancak yine de bir grup bilim insani
hala arastirmalarda suiistimallerin arastirmacinin kisisel Ozelliklerine, psikolojik sorunlarina bagh
olarak ortaya ¢iktigim1 ima etmektedir. Bilimin nesnel yapisina bagli hatay1 affetmeme &zelliginden
dolay1, bilimsel arastirma siirecinin etik ag¢idan tartisilmasini gerekli gérmeyen, etik degerlerin ¢ok
erken yasta veya birlikte ¢alisilan danigsmanin model alinmasiyla Ogrenildigini, etigin lisansiistii
egitimde yeri olmadigin ileri siiren bilim insanlarina da rastlanilmaktadir. Ancak ne yazik ki bilimsel
arastirma siireci suiistimaller i¢in uygun ortami i¢inde barmndirabilir ve de arastirmacinin iyi niyeti,
hatalarin ortaya ¢ikarilmasi ve diizeltilmesi i¢in yeterli gelmeyebilir. Toplumun bilime olan giiveninin
zedelenmemesi icin bilim insanlarinin davranislar1 bilimsel arastirma etigi baglaminda belli
standartlara uygun olmalidir (Resnik, 2004; Ugurlu, 2020; Sahinoglu ve ark. 2018).

Bilimsel arastirma etigi, arastirmada kullanilan tiim uygulamalarin aklin ve sagduyunun gereklerine
uygun olmasini saglayan bir cergeve cizmektedir. Bilimin bu gerceve igcinde gelismesi, bir yandan
insanlara daha fazla yarar saglamasina olanak tanimakta, diger yandan toplumun elde edilen bilgileri
daha rahat benimsemesini saglamaktadir. Temel bilimler ve doga bilimleri (biyoloji, fizik gibi) ontik
alandan (nesne, durum, siireg, olay) bilgi iiretebilir. T1ip gibi uygulamali bilimler ise temel bilimlerden
elde edilen bilgileri harmanlayarak durumlar, siregler olaylar Uzerinde yorum yapabilecek bilgiyi
iiretir (Koroglu ve ark, 2016). Bilim insaninin ulagsmay1 amagladigi bilgi temel ve giincel veya ayrintili
ve genel olarak ikiye ayrilabilir. Elde edilmeye calisilan bilginin amaci, insanin dogru ile yanlis1 ayirt
etmesi ve bu bilginin insanlk yarar1 gozetilerek degerlendirilmesini saglamaktir. Ulasilan bu bilgiler
yontem veya i¢erik hakkinda olabildigi gibi kural ve uygulama hakkinda da olabilir (Ugurlu, 2020).

Bilimi; yansiz gozlem ve sistematik deneylere dayanan fiziksel diinya ve onun olgularina iligkin bir
bilgi sistemi olarak da tanimlayabiliriz. Bir baska acidan bilim, genel dogrular ve temel yasalarin
isleyis tarzini i¢inde barindiran bir bilgi kovalama islemidir. Bilim olgusaldir, mantiksaldir, nesneldir,
elestireldir, secicidir, genelleyicidir. Tiim bilim dallarinin kendine 6zgli yontemleri, uygulamalar1 ve
birbirinden farkli etik boyutu bulunmaktadir. Bilim felsefesi; bilimin yap1 ve isleyisine iki tiirlii
yaklasir. Birincisi bilimi bir {irlin olarak ele alan yaklagim ikincisi bir etkinlik olarak ele alan
yaklasimdir. Bilim etigini de bilim alaninin etigi ve arastirma etigi olarak ikiye aywrabiliriz. (Seven,
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2004; Dastan 2013) Bu baglamda bu ¢aligmanin amaci bilim felsefesine uygun olarak iirliin veya
etkinlik olarak kabul edilen bilimsel arastirma etigi hakkinda kisa bir degerlendirme yapmak, giincel
bilgileri aktararak etik egitiminin dnemi hakkinda farkindalik yaratmaktir.

Bilimsel Arastirma Etiginde Davrams Standartlar

Bir bilimsel arastirmanin planlanmasi, yapilmasi ve yayimlanmasi siirecinde bilim insaninin
karsilastigi problemlerin, ahlaki sorunlarmn ve ¢éziim Onerilerinin konu edinen alana arastirma etigi
denir.(Ugurlu, 2020; Resnik, 2004)

Toplum i¢inde her animiz1 kusatan ahlak toplumdan topluma farklilik gosterebilir. Meslege ve bilim
alanina 6zgii olan etik ise o alanda hizmet sunan kisilerin uymasi gereken evrensel kurallar1 kapsar.
Bilimsel bir ¢alisma yapilirken bilim insaninin konunun belirlenmesi, arastirmamin yapilmasi ve
yaymlanmasi dahil tiim siireclerde uymasi gereken bazi davranig standartlart bulunmaktadir
(Aldirmaz, 2017):

Diiriistliik/Dogruluk: Bu ilkeye gore bilim insanlari aragtirmada elde ettikleri bilgileri ve sonuglar
gerceginden farkli gostermemeli, yalan ve yanlis veri kullanmamali, hatali verileri yaym haline
getirmemelidir. Arastirmanin her agsamasinda objektif, tarafsiz ve diirtist olmalidir.

Dikkat: Bilim insanin arastirmada yaptigi1 dikkatsizlik hatalara yol agar. Bu durum, su¢ sayilmasa bile
mutlaka diizeltilmeli, eger yayin haline getirildiyse gerekirse geri ¢cekilmelidir. Bilim insanimin stirekli
dikkatsizlik yaptigi saptanirsa ihmalkar oldugu sdylenebilir. Danisman arastirmada Ogrencisini,
ekipteki insanlar1 devamli takip ederek hata ihtimalini en aza indirgemelidir.

Aciklik: Toplum eger bilimsel arastirma acgik veya ulasilabilir degilse bilim insanlarinin dirist
olmadigimi veya arastirma siirecinde bir sorun oldugunu diisiinebilir. Eger askeri ve ticari bir ¢alisma
degilse tiim siirecin seffaf/acik olmasi gereklidir.

Ozgiirlik: Arastrmanin planlanmasindan yaymlanmasina kadar her asamasinda sorunlarin ve
¢Oziimlerin tretilmesi 6zgiir ortamda gergeklesebilir. Bu nedenle 6zgiin, yeni fikirlere izin verilmesi
onemlidir.

Onur Payi: Bilim insanmnin bilgi birikimine katkisi, aragtirmada aldigi sorumluluguna gore
belirlenmeli ve almas1 gereken onurdan payini almalidir.

Egitim: Arastirma siirecinde tiim ekibin bilmediklerini 6grenme, bildiklerini 6gretme amaciyla siirekli
egitim olmas1 gerekir.

Toplumsal Sorumluluk: Bilim insanlarinin toplumun faydasin1 géz ardi etmeden, elde edilen bilginin
kullammini saglamasi1 gerekir. Oncelikle yasamlan toplum sonrasinda ise tiim insanligin faydasi
diistiniilmelidir. Uzman olduklar1 alanda bilim insanlarmin yeri geldiginde goriislerini belirtmeleri
toplumun yonlendirilmesi acisindan 6nemlidir.

Yasallik: Arastirmada kullanilan materyal eger tehlikeli ve kontrole tabi maddelerden olusuyorsa,
insan ve hayvanlarin deneylerde yer almasi gerekiyorsa var olan yasalar dikkate alinmalidir. Arastirma
ortamlarinin saglik ve giivenligi, kullanilan kaynaklarin ve malzemelerin telif haklari, arastirmayla
elde edilen {iriinlerin patentleri gibi konularda mevzuata gore davranilmasi hem hukuki hem de etik
acidan zorunludur. Ceza agisindan hukukun etige gore yaptirmminin yiiksekligi dikkate alimmalidir.

Firsat: Bilimsel arastirma ortamlari; hem arastirma siireci hem ekip i¢cinde yer alan arastirma
gorevlileri ve goniilliilerin katilimi; kisisel 6zelliklere gore belirlenmemeli, ayrimcilik yapilmamalidir.
Arastirma ekibine katilacak insanlar bilimsel yeterligine gore secilmelidir.
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Karsilikli Saygi: Bilim insaninin bilimsel hedefe ulagmasi i¢in toplumsal dokuya uygun karsilikli saygi
korunmalidir. Ekibin tiim {yelerinin esit oldugu goz oOniinde bulundurulmali ve her liyeye saygi
gosterilmelidir. Caligma ortaminda toplumun ahlaki kurallaria uygun olmayan mobbing ve benzeri
olumsuz davraniglardan kaginilmalidir.

Verimlilik: Arastirma ortaminda kullanilan kaynaklar ve zaman, verimli bir sekilde kullanilmalidir.
Aragtirma biitgesi kaynaklar acisindan gerekene uygun yapilmalidir. (Resnik, 2004; Ruacan, 2005)

Arastirma amacl yapilan caligmalar klinik, laboratuvar veya alan(saha) ‘da gergeklesebilir. Bilimsel
arastrmalarda denk geldigimiz standartlara uymayan davraniglar yaniltma, saptirma ve aldatma
seklinde bilimsel sahtekarlik seklinde olabilir. Bunlar, arastirmacinin istemli ve amacl bir yaklagimla
aragtirmanin yontemini, sonuglarini degistirmesi ya da saptirmasidir. Arastirma etiginde diger bir ihlal
ise disiplinsiz arastirmadir. Arastirmaci; arastirmanin nasil planlanacagini, hangi ydntem ile
gerceklestirilecegini, sonuglarin nasil degerlendirilecegini ya bilmemekte ya da dikkate almamaktadir
(Sahinoglu ve ark. 2018).

Her Arastirmada Bulunmasi Gereken Kosullar

Bilgi: Arastirmadan elde edilecek sonuglarin, teshis/tedavi agisindan dogrudan ya da dolayli bir bilgi
artigim saglamas1 gerekmektedir. Eger bilgi artisi saglamiyorsa arastirmanin yapilmasinin anlam
yoktur, daha 6nce yapilmig bir ¢alismanin yapilmasi elde edilen bilginin dogrulugunun kontroliinii
saglar.

Gereklilik: Insanlar iizerinde ¢alisma, ancak ve ancak bunun disinda sonuca ulasma yolunun
bulunmamasi durumunda kabul edilebilir. Oncelikle farkli segeneklerin kullanilmasi eger baska
secenek yoksa insanlar lizerinde ¢alisilmasi gerekir. Ayni sey hayvanlar i¢in de gegerlidir. Eger baska
bir yol varsa hayvan yerine onun denenmesi uygun olacaktir. Baska segenek yoksa hayvan
kullanilmasi, eger hayvan ilizerinde caligma yeterli olamiyorsa insan lizerinde g¢alisilmasi gerekir.
Gilinlimiizde bilgisayar modellemeleri hayvan deneyleri yerine kullanilmaktadir.

Yarar: Bilgide beklenen artisin saglayacagi olasi yararlarin, aragtirmanin verebilecegi zarar1 goze
almaya degecek onemde olmasi1 gerekmektedir. Yarar saglama, zarar vermeme ilkesi 6zellikle dikkate
alinmal1, yarar zarar orant hesaplanmalidir.

Riza: Hasta-goniilliilerden hicbir baski altinda birakilmadan ve onlara uygun bilgi verilerek riza
alinmas1 gereklidir. Ozellikle incinebilir gruplara bilgilendirme yapilarak onamin alinmasina dikkat
edilmelidir. Incinebilir gruplar olarak ¢cocuklarm, mahkumlarn, ast iist iliskisi bulunan ¢alisanlarin ve
Ogrencilerin rizalar1 alinsa bile goniilliiliiklerinin sorgulanmasi gerekir. Goniilliilik olmadigr zaman
alinan onamin anlami bulunmaz (Resnik, 2004; Ruacan, 2005; Usta, 2012).

Bilimsel arastirmalarin gegerlilik, genellenebilirlik, etkinlik ve etik sorunlardan arinmiglik gibi temel
ozellikleri tasimas1 gerekmektedir. Arastirmadan elde edilen sonuglarin gecerliligi, sonuglarin kabul
edilir olmasini, arastirma sonuglarinin genellenebilirligi, her zaman ayni kosullarda ayni sonucu
iiretebilecek olmasini, aragtirma yonteminin etkinligi, arastirmaya 6zel sonucu iiretebilecek kabul
edilebilir bilimsel yontem olmasini, arastirmanin etik sorunlardan olabildigince armmislhigi ise
arastirmanin yontem ve bilimsel ¢aligma olarak etik sorun icermemesi gerekliligini ifade eder (Baltaci,
2019). Arastirma siirecinde bilim insanlarinin yetersiz arastirma egitimi almasi, agir1 yikselme hirsinin
bulunmasi, herkes tarafindan taninmak istemesi, orantisiz baskiyla karsilagmasi, prestij i¢in fazla yayin
yapmaya ¢aligmasi, kazang pesinde olmasi gibi nedenlerden dolay1 sorunlar ¢ikabilir (Cal, 2016). Bu
gibi durumlarda etik kurullarm miidahil olmas1 gerekecektir.

Etik kurullar etikle ilgili durumlari, olaylar1 siirecleri degerlendiren birbirinden farkli alanlarda
calisanlardan olusan {liye yapisina sahip olusumlardir. Denetleme ve danigmanlik olmak {izere iki farkl
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islevi vardir. Damigman etik kurullar hastane, tip fakiiltesi, meslek orgiitii gibi kurumlarda yer alir,
kurumsal 6l¢ekte klinik uygulamacilarin yasadiklar etik ikilemlerde yol gostericidir. Zor kararlarda
bilim insanina manevi destek olur, hasta hakk: ve tip etigi konusunda duyarliliklarini artirir. Aragtirma
etik kurullar1 ise denetleme islevini yiiritir. Tibbi aragtirmalarin yiiriitildigli merkezde tibbi
arastirmayi proje asamasindan, tamamlanana kadar standartlara uygunluk agisindan takip eder.
Disiplin kurulari, tahkim kurullar1 iglevini yiiklenen etik kurullar bulunmaktadir (Yildirim, 2016; Giin,
2020).

Arastirma Etigi Acisindan Helsinki Bildirgesi ve Tiirkiye’deki Dizenlemeler

Helsinki Bildirgesi 1964 yilinda kabul edilmistir ve insanlar {izerindeki biyomedikal aragtirmalar i¢in
hekimlere yol gosterici Oneriler icermektedir. Gegmisten giiniimiize arastirmalar incelendiginde onde
gelen aragtirmacilarin etik agidan en kayitsizlar arasindan oldugu, arastirma goniilliilerinin toplumun
glicsiiz kesimlerinden se¢ildigi, toplumun ¢ikar1 i¢in denemeler yapildigi, insanin toplumlar i¢in feda
edildigi, deneklerin oldiiriilmesinin feda olarak degerlendirildigi goriilmektedir. Bu uygulamalar diger
meslektaglar tarafindan ya goriillmezden gelinmis ya da st ortiilmiis, elestiriler ve sorgulari
bastirmak i¢in kurumsal giiclerden yararlanilmistir. Bazi arastirmalarm sadece etik dis1 diye
tanimlanmasindan ziyade insanlik disi olarak tamimlanmasi gerekmektedir. Bu tiir ¢alismalarla ilgili
etik irdelemeler 1940’11 yillardan sonra artarak devam etmistir. Bunlar neticesinde Diinya Tip Birligi
tarafindan insanlar tiizerinde caligma yapmayla ilgili kodlar hazirlanmistir. Denemelerle ilgili
dizenlemelerin en 6nemlisi Helsinki Bildirgesiyle (1964) ¢ocuk, bilingsiz ve mental hastaligi olan
gonallilerde vekil onamu sart kosulmustur. Ayrica insanlar lizerinde yapilan arastirmalar; tani1 koyucu,
tedavi edici, koruyucu islemleri kapsamalidir(Oztoprak, 2016; Ertin ve ark, 2016). Diinya Tip Birligi
tarafindan 29. (Tokyo, Japonya, 1975), 35. (Venedik, italya, 1983), 41.(Hong Kong, 1989) 48.
(Somerset West, Giiney Afrika Cumhuriyeti, 1996), 52. (Edinburgh, Iskogya, 2000) 53. (Washington
DC, ABD, 2002), 55. (Tokyo, Japonya, 2004), 59. ( Seul, Kore Cumhuriyeti, 2008) ve 64. (Fortaleza,
Brezilya, 2013) genel kurullarda diinyada klinik arastirmalarda degisen degerlere gore giincellenerek
bugiin ki halini almistir (Oztoprak ve ark., 2016).

Insan iizerinde yapilacak arastirmalarda etik standartlarm ve bilimsel degerin saptanmasinda Helsinki
Bildirgesi ve Saglik Bakanlig1 adina Tiirkiye Ilag ve Tibbi Cihaz Kurumu etkin rol oynamaktadir
(Gun, 2020). “Tiirkiye Ilag ve Tibbi Cihaz Kurumunca yiiriitiilmekte olan is ve islemlerde bilimsel
danismanlik yapacak bilimsel danisma komisyonlar1 ile kurullarinin ¢alisma usul ve esaslarini
belirlemek amaciyla Resmi Gazete’de 01.08.2019 tarihinde “Tiirkiye ilag ve Tibbi Cihaz Kurumu
Bilimsel Danisma Komisyonlari ile Kurullarinin Tegskili ve Gorevleri Hakkinda Yonetmelik” baslikli
yonetmelik yaymlanmistir. Bu amaca istinaden Tiirkiye ila¢ ve Tibbi Cihaz Kurumu tarafindan 27
Mayis 2023 tarihinde “Beseri Tibbi Uriinlerin Klinik Arastirmalar1 Hakkinda Yonetmelik” ile klinik
arastrmalar ve etik kurullarin yapisi, ¢alisma usul ve esaslari son halini almistir. Bu yonetmelik
sonrasinda tiim etik kurul iiyelerine, Tiirkiye Ila¢ ve Tibbi Cihaz Kurumu tarafindan diizenlenen veya
onaylanan temel iyi klinik uygulamalar1 egitiminden sertifikali olma zorunlulugu getirilmistir. En az
yedi en fazla 15 asil {iyeden olugmasi gereken etik kurullarda yedek sayisinin da iiye sayis1 kadar
olmasi ayrica tiim iiyelerin uzmanlik, yas ve cinsiyet yoniinden dengeli bir dagilim gostermesi
gerekmektedir. Etik kurullarda farmakoloji, biyoistatistik alaninda doktora yapmis bir kisi veya tipta
uzmanlik egitimi almis halk sagligi uzmam veya halk sagligi alaninda doktorasimi yapmis kisi,
biyofarmasoétik, farmakokinetik, farmasotik, biyoteknoloji veya farmasotik teknoloji alaninda doktora
yapmis eczaci, hukukeu, saglik meslegi mensubu olmayan, saglikla ilgili bir kurum veya kurulusta
caligmayan ve klinik aragtirmalarla ilgisi bulunmayan bir kisi bulunmas1 zorunlu olup etik uzmanimn
onerilerde bulunmamasi dikkat ¢ekicidir ((Mevzuat Bilgi Sistemi, 2020).

Arastirma ve Egitimde Deney Hayvanlarinin Kullanilmast
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Deneylerde canli hayvan kullanimi yilizyillardir varhigim siirdiirmektedir. Aristo’nun hayvanlari
deneylerde kullandigi bilinmektedir. Bilimsel arastirmalarda deney hayvani kullanimi William
Harwey tarafindan gerceklestirilmistir. Descartes hayvanlari birer makineye benzettigi i¢in canli
sekilde kullanmis ve gozlemlemistir. Arastirmalarda ilk yasa 1876 yilinda Ingiltere’de ¢ikarilmuistir,
1959 yilinda ise 3R kurali olan reduction (azalt), refinement (iyilestirme) ve replacement (yerine
koyma) kavramlar1 olusturulmus yasalara ve yonetmeliklere kaynak olarak kullanilan “The Principles
of Humane Experimental Technique” baslikli kitap yazilmistir. Hayvan haklarmin korunmasini amag
edinen “Hayvan Haklar1 Evrensel Bildirgesi” 1978 yilinda Fransa’da yaylanmigtir. Diinya Saglik
Orgiitii’niin 6nderligini yaptig1 calismalar sayesinde deneylerde hayvan kullanimiyla ilgili Avrupa Tip
Arastirma Konseyi tarafindan “Hayvan Deneyleri Etik Yasas1” 1984 yilinda kabul edilmistir. 1985
yilinda ise sorumluluk (responsibility) ilkesi eklenerek aragtirmacinin hayvan hayatimn degeri
Uzerindeki etkisine dikkat ¢ekilmistir. Artik 4R kurali gegerlidir (Uludag, 2019). Hayvan kullanimi
gerektiren egitim ve arastirmalarin Hayvan Deneyleri Etik Kurulundan onay almasi gerekir. Cevre ve
Orman Bakanlig1 tarafindan 25509 sayili Resmi Gazetede yayimlanan 5199 sayili Hayvanlari Koruma
Kanunu 1 Temmuz 2004’de, “Hayvan Deneyleri Etik Kurullarinin Caligma Usul ve Esaslarina Dair
Yonetmelik” ise 6 Temmuz 2006°da yiiriirliige girmistir. Bu yonetmelige gore Hayvan Deneyleri
Yerel Etik Kurullarindan onay alinmadan ¢alisma yapilamaz. Bu kurullar {iniversitelere bagl olarak
kurulmustur. Kurulda bir veteriner hekim, deney hayvanlari ile ¢alisma yapan temsilci ve higbir ¢ikar
iligkisi bulunmayan sivil toplum kurulusuna kayitli bir iiye ile T.C. vatandasi sivil bir iye
bulunmaktadir (Mevzuat Bilgi Sistemi, 2020). Hayvan kullanilan deneyler, hayvanin hayatina mal
olan birgok islemi iginde barindirabilir. Bilim insaninin arastirmanin planlama asamasinda hayvan
hayatinin degeri oldugunu kabul ederek siireci gergeklestirmesi, arastirmanin tiim yapisiyla birlikte
hayvanin gelecegini belirleyecektir (Ogenler, 2015). Hayvanlarin deneyde kullanilmasi igin
gerekgelerin arastirma etiginin ilkeleri gergevesinde savunabilir olmasi gerekir. Bilim insanlari
tarafindan ileri siiriilen gerekcelerden bazilari, fizyolojik mekanizmalarin anlasilmasi, hastaliktan
korunma, tam ve tedavisini gelistirilmesi, ¢evre korumasi igin yapilan bilimsel arastirmalar, egitim-
Ogretim, adli sorusturmalarda kullanilmasi (toksikoloji arastirmasi) seklinde siralanabilir (Ergiin,
2010).

Insanligin yararma yapilan deneylerde kullamlacak hayvanlarin segiminde iireme hizi, bakiminin
kolayligi ve ucuzlugu etkendir. Bilim insaninin ahlaki yapisi arastirmaya secilecek hayvanlarin
refahinda etkili olacaktir (Ogenler, 2015). Yasalara ve etik kurallara uyumu ancak deney hayvanlarina
yonelik etik egitimler ile gerceklesebilecegi aciktir. Giiniimiizde hayvanlarin deneylerde kullanimina
secenek olan bir¢ok model bulunmaktadir.

Hayvan caligmalarinda 6zellikle yasama saygi ilkesi unutulmamalidir. Deney hayvanina karsi saygi
gostermek, etik acidan tutarli bir sekilde davranmak gerekir. Deney hayvani kullanimi sirasinda
biyoetik agidan gerekli dnlemlerin alinmas1 sarttir (Tiifek ve ark.,2018).

SONUC

Etik kurullarm varligi ve etkin caligmasi, arastirmalarda etik standartlara uyulmasini saglamak icin
onemlidir. Etik egitimi ise bilim insanlarinin davraniglarini etkiler ve bi¢imlendirir. Etik kurullar ve
etik egitimi bilimsel arastirmalarda giivenilirligi artirmaya ve bilginin dogru bir sekilde tiretilmesine
katki saglamaya yonelik bircok siireci i¢inde barindirmaktadir. Yazimiz gibi ¢aligmalarin egitim
konusunda farkindalig1 artirmaya yardime1 olacagi diistintilmektedir.
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