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Significant developments in technology have 
reached the health system quickly and started to med-
ical use of radiation effectively.1 More than 10 million 
radiological images per day are obtained in the world.2 
Use of radiation for medical examinations and tests is 
the largest manmade source of radiation exposure.3 
Radiation has been beneficial in diagnosis and treat-

ment in diseases but it has been revealed that it can be 
harmful to human health.4 Nowadays, it is not possi-
ble to avoid the effects of radiation. Accordingly, 
health workers are at great risk to be exposed to the ef-
fects of radiation.5 Health workers may have incorrect 
or inadequate information about radiation, even if they 
work in the field of radiation.6-8 
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ABS TRACT Objective: Nurses constitute an important part of health 
care workers and can be exposed to more radiation in their work areas. 
The purpose of this study was to determine the nurses’ perspectives 
on radiation. Material and Methods: Qualitative and quantitative 
research methods were used together in the study. The sample group 
consisted of 109 nurses (83 females, 26 males) working in different 
departments of Erzurum Regional Training and Research Hospital. 
Purposeful sampling method was used in the study. The question-
naire was prepared by the researcher and applied between June 2018-
August 2018. Semi-structured interviews were conducted with 20 
nurses to get more detailed information from the nurses. The draw-
ings were divided into thematic categories and analyzed. The data 
obtained from the study were analyzed with SPSS 21.0 package pro-
gram by using number, percentage, means, standard deviation, min-
max, chi-square methods. In the analysis of the interviews, 
descriptive analysis method was used by using direct quotations. Re-
sults: There was no statistically significant difference between de-
mographic characteristic of the nurses and their drawing (p>0.05). 
Since radiation is an abstract concept, it is observed that nurses have 
difficulty in radiation drawings. The nurses mostly drew a radiation 
warning sign, a symbol of death's head, wave, mobile phone, and 
roentgen or tomography machines. In interviews, it was determined 
that nurses looked at radiation with fear. Conclusion: The majority 
of nurses see radiation as terrible and lethal. Therefore, education 
programs can be organized to nurses for looking at radiation from 
the right perspective. 
 
Keywords: Drawing expressions; nurses perspectives; 

  radiation 

ÖZET Amaç: Hemşireler, sağlık çalışanlarının önemli bir bölümünü 
oluştururlar ve çalışma alanlarında fazla radyasyona maruz kalabilir-
ler. Bu çalışmanın amacı, hemşirelerin radyasyona olan bakış açılarını 
tespit etmektir. Gereç ve Yöntemler: Araştırmada nitel ve nicel araş-
tırma yöntemleri birlikte kullanılmıştır. Örneklem grubunu Erzurum 
Bölge Eğitim ve Araştırma Hastanesi'nde farklı birimlerde çalışan top-
lam 109 (83 kadın, 26 erkek) hemşire oluşturmuştur. Çalışmada amaçlı 
örnekleme yöntemi kullanılmıştır. Çalışmanın anketi araştırmacı tara-
fından hazırlanmış ve Haziran 2018-Ağostos 2018 tarihleri arasında 
uygulanmıştır. Çalışmada ayrıntılı bilgi elde etmek amacıyla 20 hem-
şire ile yarı-yapılandırılmış görüşme yapılmıştır. Çizimler tematik 
kategorilere ayrılarak analiz edilmiştir. Çalışmadan elde edilen veri-
ler SPSS 21,0 paket programında tanımlayıcı istatistiksel analiz; sayı, 
yüzde, ortalama, standart sapma, min-max, ki-kare yöntemleri kul-
lanılarak değerlendirilmiştir. Görüşmelerin analizinde ise doğrudan 
alıntılar kullanılarak betimsel analiz yöntemi kullanılmıştır. Bulgu-
lar: Hemşirelerin demografik özellikleri ile çizimleri arasında istatis-
tiksel olarak anlamlı bir fark bulunmamıştır (p>0,05). Radyasyonun 
soyut bir kavram olmasından dolayı hemşirelerin radyasyon çizimle-
rinde zorlandıkları görülmüştür. Hemşirelerin çoğunlukla radyasyon 
uyarı işareti, kuru kafa sembolü, dalga, cep telefonu ve röntgen veya to-
mografi makineleri çizdikleri belirlenmiştir. Görüşmelerde hemşirele-
rin radyasyona korku ile baktığı tespit edilmiştir. Sonuç: Hemşirelerin 
çoğu, radyasyonu tehlikeli ve öldürücü olarak görmektedir. Bu nedenle 
hemşirelerin radyasyona doğru bakış açısıyla bakabilmeleri için hem-
şirelere yönelik eğitim programları düzenlenebilir.   
 
Anah tar Ke li me ler: Çizim ifadeleri; hemşirelerin bakış açıları; 

                 radyasyon

DOI: 10.5336/nurses.2019-70794 

Correspondence: Sibel KARACA  
Erzurum Regional Training and Research Hospital, Erzurum, TURKEY/TÜRKİYE  

E-mail: sibeltuzlaci@gmail.com  
 

Peer review under responsibility of Turkiye Klinikleri Journal of Nursing Sciences. 
 

Re ce i ved: 18 Jul 2019          Received in revised form: 05 Nov 2019         Ac cep ted: 11 Nov 2019          Available online: 20 Nov 2019 
 

2146-8893 / Copyright © 2020 by Türkiye Klinikleri. This is an open 
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Türkiye Klinikleri Hemşirelik Bilimleri Dergisi 
Turkiye Klinikleri Journal of Nursing Sciences

ORİJİNAL ARAŞTIRMA   

https://orcid.org/0000-0003-0957-3932
https://creativecommons.org/licenses/by-nc-nd/4.0/


Nurses are highly trained and skilled health pro-
fessionals.9 In health care, nurses undertake very im-
portant tasks as a researcher, educator, and manager 
besides providing treatment and care for the patients. 
Nurses can help patients during and after radiological 
imaging.10 Nurses are constantly exposed to non-ion-
izing radiation sources in their working lives (mobile 
phones, wireless internet systems, computers, elec-
tronic devices, power supply systems, etc.). In addi-
tion, nurses may be exposed to ionizing radiation 
sources in different units of the hospital (nuclear 
medicine, radiotherapy, operating room, etc.). Nurses’ 
understanding of the radiation is important in order 
to protect themselves and their patients.11 But the lack 
of information about radiation in nurses has been 
identified in many studies.11-15  

People started hearing the word of radiation more 
often, especially after the 2011 Fukushima accident.16 
News about the damages of mobile phones, nuclear 
power plants, and tomography devices has started to 
become more and more in the media in the last period. 
More negative views against radiation have increased. 
There is much incorrect information about radiation 
on websites.17 In this case, it makes the analysis of 
positive and negative aspects against radiation diffi-
cult. A picture is a simple tool for expressing people’s 
feelings. Drawing techniques provide an easy way to 
learn.18 Drawing techniques are useful in revealing in-
complete and misconceptions. Nurses’ perspectives 
on the concept of radiation are their prior knowledge. 
If nurses can have the right perspective on radiation, 
they can use it better in daily life. The studies in the lit-
erature were generally conducted to determine the 
knowledge levels and attitudes of the nurses related 
to radiation. No drawing study was detected about ra-
diation among health workers in the literature search. 
Therefore, it is thought that the results obtained from 
the drawings and interviews will contribute to the field 
by determining the perspectives of the nurses about 
radiation. The aim of the study is to determine nurses’ 
perspectives on radiation. 

 MATERIAL AND METHODS 

PartIcIPants 

In this study, nurses, who constitute a significant part 
of the health care workers, were formed as the target 

group. The sample of the study consists of nurses 
who work in different departments (Medical and Ra-
diation Oncology Service, Internal Medicine Ser-
vice, Surgery Service and Operating Room) in 
Erzurum Regional Training and Research Hospital. 
Purposeful sampling method was used. Of the par-
ticipants, 83 (76.1%) were female and 26 (23.9%) 
were male, the mean age was 30.55±8,11 years 
(range 18-56), 58.7% were single, 47.7% had a bach-
elor’s degree and the mean duration of occupational 
duty was 9.8±6.8 years, 60.6% of nurses were work-
ing in Internal Medicine Service. Nurses were coded 
as “N1-N109”. Demographics data of the partici-
pants are shown in Table 1. 

QuestIonnaIre 

Qualitative and quantitative research methods were 
used in the study. A cross-sectional study was con-
ducted between June 2018 - August 2018 in Erzu-
rum Regional Training and Research Hospital. The 
questionnaire included two parts and the first part 
comprised questions about the demographic infor-
mation (gender, age, marital status, education, ex-
perience, and working department), the second part 
included only drawing question about radiation. 
The population of this study consisted of 155 
nurses. The nurses were asked to draw the first 
thing that comes to mind when they heard the word 
of radiation. Of the nurses, 46 (29.7%) said that 
they could not participate in the study by stating 
that they could not draw simple pictures. There 
were 109 (70.3%) nurses who agreed to participate 
in the study and filled the questionnaire form. All 
drawings were then used in the construction of the-
matic categories. 

IntervIews 

People’s mental images are non-verbal information 
and they are difficult to disclose.19 Therefore, using 
these two methods together was considered to be ap-
propriate to reveal the nurses’ radiation perspectives. 
These are the comments obtained from the drawings 
produced by the nurses and the comments obtained 
from the interviews. The semi-structured interview 
method was used in the research. The interview form 
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was prepared by the researcher. Questions were 
checked by three experts. Validity was provided by 
taking quotes from nurses.20 Interviews were con-
ducted with 20 nurses who drew pictures in different 
categories. During these interviews, nurses were ini-
tially asked to clarify their drawings and then to ex-
press their ideas about radiation. Nurses were asked 
if they wished to add anything. It took ~5-10 min to 
complete the interview and all interviews were tape 
recorded. Interview records were transcribed and 
quotations from interviews were used to explain the 
findings of the interviews for data analysis. The de-
scriptive analysis method was used to evaluate the in-
terviews using direct quotations. 

DrawIng analysIs 

The drawings of the nurses were analyzed according 
to their common characteristics under the specific 
theme and conceptual categories. These categories 
were then shown to the two field experts determined 
by the researcher. Considering the expert opinions, 
no differences of opinion were found. Obtained data 

were reported by percentage (%) and frequency (f) 
analysis. 

statIstIcal analysIs 

The data obtained from the surveyed questionnaires 
were transferred to SPSS 21.0 (statistical package for 
social sciences) package program and analyzed. De-
scriptive statistics were used to evaluate the data. 
Number, percentage, mean, standard deviation, min-
max, chi-square methods were used. The level of sta-
tistical significance was set at p<0.05. 

ethIcal consIDeratIons 

This study was approved by the Erzurum Regional 
Education and Research Hospital Ethics Committee 
of Clinical Trials (Erzurum BEAH KAEK 2018/04-
57). Nurses were informed about the aim of the study. 
Questionnaires were given to the nurses along with 
information indicating that participation would be 
anonymous and should be entirely voluntary. The 
study was conducted in accordance with the princi-
ples of the Helsinki Declaration. 

 Frequency (f) Percentage (%) 

Gender Male 26 23.9 

Female 83 76.1 

Age 18-30 years 66 60.5 

31-40 years 27 24.8 

>40years 16 14.7 

Marital Status Single 64 58.7 

Married 45 41.3 

Educational Status Medical vocational high school 19 17.4 

Associate degree 29 26.6 

Bachelor degree 52 47.7 

Master degree  9 8.3 

Duration of Occupational Duty 1-5 years 49 45 

6-10 years 25 22.9 

11-15 years 16 14.7 

16-20 years 3 2.7 

>20 years 16 14.7 

Working Department of Medical and Radiation Oncology Service 18 16.5 

Internal Medicine Service 66 60.5 

Surgery Service 17 15.6 

Operating Room 8 7.3

TABLE 1:  Demographic characteristic of the nurses.
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 RESuLTS 

The conceptual categories derived from the drawings of 
nurses reflecting their perspective on radiation are di-
vided into five groups. Among these categories, the 
most prominent was the radiation warning sign (32 
nurses) (Table 2). Five of the nurses made other draw-
ings (radiation cloud, beam, computer, microwave 
oven). 

The following figures illustrate drawings of five 
main categories. No significant difference was found 
between gender, age, marital status, education status, 
occupational duty year and working department of 
the participants and their drawing (p>0.05). 

DrawIng of raDIatIon warnIng sIng 

Among the conceptual categories, the most common 
drawing was the radiation warning sign (32 nurses, 
29.4%). Representative drawings depicting a radia-
tion warning signs are presented in Figure 1. 

The nurse encoded with N58 used the following 
statements about her drawing during the interview: 

“This symbol is widely used at the door of the 
devices that contain radiation in the hospital, so this 
symbol comes to my mind first”. (N58) 

DrawIng of the symbol of Death’s heaD 

Twenty-five (22.9%) nurses drew the symbol of 
death’s head. Representative drawings depicting the 
symbol of death’s heads are presented in Figure 2. 

The nurse encoded with N93 used the follow-
ing statements about her drawing during the inter-
view: 

“The deadhead comes to my mind first because 
the radiation is awful and deadly.”(N93) 

DrawIng of the wave  

Twenty (18.3%) nurses drew the wave.  Representa-
tive drawings depicting the waves are presented in 
Figure 3. 

FIGURE 1: Examples of the radiation warning sing motifs drawn by the N6, N58, N63, and N73 coded nurses.

Conceptual Categories Frequency (f) Percentage (%) 

The radiation warning sing 32 29.4 

The symbol of death's head 25 22.9 

Wave 20 18.4 

Mobile phone 14 12.8 

Roentgen or tomography machine 13 11.9 

Other 5   4.6 

Total 109 100 

TABLE 2: Conceptual categories and percentages 
obtained from nurse drawings for the concept of radiation.

FIGURE 2: Examples of the symbol of death's heads motifs drawn by the N17, N25, N77, and N93 coded nurses.
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The nurse encoded with N41 used the following 
statements about her drawing during the interview: 

“I remember that the radiation is a wave from 
the  lesson at school”. (N41) 

DrawIng of the mobIle Phone  

Fourteen (12.8%) nurses drew the mobile phone. 
Representative drawings depicting the mobile phones 
are presented in Figure 4. 

The nurse encoded with N72 used the following 
statements about his drawing during the interview: 

“I’m always talking on the phone, sending mes-
sages, having time on social media. That’s why I drew 
a mobile phone picture”. (N72) 

DrawIng of the roentgen or tomograPhy 
machInes 

Thirteen (11.9%) nurses drew the roentgen or to-
mography machine. Representative drawings depict-

ing the roentgen or tomography machine are pre-
sented in Figure 5. 

The nurse encoded with N1 used the following 
statements about her drawing during the interview: 

“Since I work in a hospital, I am constantly ex-
posed to radiation from devices that produce radia-
tion. That’s why I first thought of this device”. (N1) 

Fourteen (70%) nurses stated that they were 
afraid of radiation during the interview. 

 DISCuSSION 

According to White no matter what kind of draw-
ing, the drawing action transforms visual percep-
tion, comprehension and thinking into images.21 In 
the present study, in order to reveal the point of per-
spective of the nurses for the concept of radiation, 
drawings of 109 nurses were analyzed. Edwards 
states that when adults are asked to draw a human 
face or shape from themselves, they are suddenly 

FIGURE 3: Examples of the waves motifs drawn by the N9; N13, N4, and N86 coded nurses.

FIGURE 4: Examples of the mobile phone motifs drawn by the N34; N38, N72 and N85 coded nurses.

FIGURE 5: Examples of the machine motifs drawn by the N1, N23, N26, and N54 coded nurses.



shy and anxious. In such a situation, most of the in-
dividuals who want to make a drawing say “No, I 
can’t”.22 Similar in this study, 109 (70.3%) of 155 
nurses agreed to draw on radiation. Nurses who do 
not accept drawing said “I don”t have the ability to 
draw pictures’. Of course, this may be due to the 
fact that radiation is an abstract concept. It was said 
that they could draw simple pictures to encourage 
nurses. It is common for many adults who have a 
high level of education, but who do not have the 
ability to do art, still draw drawings like children 
and using template figures.23 The drawings in this 
study were simple and very similar to children’s 
drawings. 

Many factors can be effective in the impression 
that radiation is on the person. These include the 
meaning of the word radiation, media news and vi-
sual images.16 In this study, because nurses are hos-
pital employees, this situation is reflected in the fact 
that the radiation warning sign, symbol of death’s 
head and radiation generating device drawings are 
high. 

In the study, nurses have drawn radiation warn-
ing sign most (29.4%, 32 nurses). The radiation warn-
ing sign was published by ISO (International 
Organization for Standardization) in 1975 and is 
widely used throughout the world. It is one of the 
well-known symbols by health professionals and 
hangs on the doors of the x-ray units in hospitals. The 
symbol of the dead head is another symbol that ac-
companies the radiation warning sign that has be-
come widespread in 2007.24 These warning indicators 
indicate that there may be radioactive substances or 
radiation in the area where they are hung.25 The ratio 
of the nurses who draws the symbol of the dead head 
was 22.9% (25 nurses) in this study. Of course, nurses 
may have chosen to draw objects that they can easily 
draw. 

Radiation is invisible to the eye. As the radiation 
in the school books defines wave, 18.3% (20 nurses) 
of the nurses have drawn the radiation as a wave. 
Other prominent illustration was mobile phone draw-
ings. This may be due to the constant use of mobile 
phones by nurses and news of radiation from mobile 
phones in the media. 

Nurses encounter devices that produce continu-
ous radiation in the hospital environment. Therefore, 
11.9% (13 nurses) of the nurses preferred tomogra-
phy and X-rays in their drawings. 

Neumann and Hopf did the most similar work to 
this study.16 In their work, they asked the students to 
draw the picture that came to mind when it was called 
radiation. The sunlight sources (headlamps or flash-
lights), nuclear power plants, mobile phones, computer 
monitors and TV screens were found to be among the 
prominent drawings in the student drawings. Also 
Brown, Henderson and Armstrong studied children’s 
perceptions of nuclear power plants as revealed through 
their drawings.26 The plenty of children drew building 
exteriors, chimneys or cooling towers with smoke, and 
dome-shaped or factory-like buildings. In this study, it 
was interesting that there was no light, no solar or nu-
clear power station among the drawings of the nurses. 

Ohno and Kaori stated that media was the only 
source for students to know and think about radia-
tion.12 Acar and Ince indicated that there is much in-
correct knowledge about radiation in the media.17 
There is a lot of information about radiation on the 
internet that radiation is always very harmful. Many 
films or documentary programs say that radiation is 
dangerous and fearful. In interviews, 70% (14 nurses) 
of the nurses participating in the interview stated that 
they were afraid of radiation. In addition, the results 
of a similar study conducted by Ohno and Kaori in-
dicated that approximately 54 (40%) of nurses had a 
fear of exposure to occupational radiation.12 The 
study of Itaki, Tomisawa, Ohgino and Aizu conducted 
with 161 health students from different departments, 
revealed that most students think that radiation is 
scary.27 In the study of Neumann and Hopf with 9th - 
grade students, when asked about their initial feelings 
about radiation, many students only reported nega-
tive aspects and emotions.28 

If radiation can take place in nursing education, 
students may graduate with basic radiation knowl-
edge. In this way, nurses will have the more infor-
mation about the effects of radiation on human health. 
So during the nursing education, the radiation course 
should be given. The study of Konishi et al., included 
a 90-min radiation class in an undergraduate public 
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health nursing course in Tokyo.29 After taking the 
course, the students stated that their thoughts about 
radiation changed and they recived a correct infor-
mation. The study of Luk, Leung and Cheng high-
lighted the need for radiation education in the 
curricula of medical schools.30 Ohno and Kaori stated 
that radiation education provides an enormous bene-
fit in improving nurse’s perspective.12 Education pro-
grams at the working place should be coordinated 
efficiently for nurses.  

As a matter of course, there are some limitations 
to this study. The first limitation was the small num-
ber of nurses participated in the study, so further stud-
ies are required conducted with larger number of 
nurses. Second, nurses may have preferred to draw 
concepts of easy radiation images.  

 CONCLuSION 

In this study that was conducted to determine the per-
spective of nurses on radiation, drawings of the nurses 
were used. The number of nurses who thought that ra-
diation was dangerous and lethal was high. They re-
flected this situation in the drawings. When the 
findings in the drawings and interviews are examined, 
it becomes clear that most nurses see radiation as scary. 

Suggestions for this study are as follows: 

Radiation courses can be organized during 
nursing education. 

Radiation education programs can be coordi-
nated efficiently to nurses at workplaces. 

In this way, nurses can have the right perspec-
tive on radiation today and in the future. 
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