
124     Strategica 2022 

THE POOR IMAGE OF THE X-RAY TECHNICIAN PROFESSION 
AND HOW IT AFFECTS SUPPLY 

Sarit H. Malul MARKOVICH 
Alexandru Ioan Cuza University of Iasi 

Blvd. Carol I, nr. 22, 700505, Iasi, Romania 
saritm4@gmail.com 

Andreia Gabriela ANDREI 
Alexandru Ioan Cuza University of Iasi 

Blvd. Carol I, nr. 22, 700505, Iasi, Romania 
andrei.andreia@gmail.com 

Abstract. 
X-Rays technicians are the link chain between medical knowledge and the inner world of 
the human body. These operate as any physician’s vision tool for investigating the human 
body in diagnosing illnesses. Due to global technological advancement, diagnostic 
investigations have developed tremendously in the last 15 years. Today, there are several 
complex diagnostic tests and procedures, such as computerized tomography (CT), 
magnetic resonance imaging (MRI), mammography, ultrasound, heart catheterization, 
blood vessels catheterization etc. All these changes have created a high demand for 
qualified hi-tech healthcare workers, the X-Rays technicians being the third largest group 
among healthcare professions. Still, the general public is less familiar with or unaware of 
the profession, its work areas, and the options it could provide. Except for a few countries, 
the supply of X-Rays technicians to the labor market is quite low. This study investigates 
the relationship between the professional image and the low supply of X-Rays technicians. 
It also explores the perceptions of research participants regarding X-Rays technician 
profession. The study uses a qualitative research methodology by applying semi-structured 
interviews in which ten participants – people interested in pursuing academic studies - 
discussed potential career paths and future professional subjects. Specifically, the 
interviewees revealed two main issues: lack of knowledge of the X-Rays technician 
profession and misconception about a profession that deals with ionizing radiation. The 
interview findings indicate a poor image of X-Rays technician profession. Study indicates 
that professional image is poor due to misconception regarding the profession and of a 
profession conducted in an ionizing radiation work environment. Moreover, it shows that 
professional image is essential in people’s decision not to choose or learn about this 
profession, compromising the supply of professionals in the field.  

Introduction 

Supply is a term in economics that defines a relationship between the product’s price 
and quantity. It illustrates an inaccurate estimate of the number of products and services 
produced and offered for sale on the market (Arrow, 1974; Ministry of Education, 2020). 
According to The International Committee for Medical Imaging, there is a lack of imaging 
equipment and X-Rays technicians in countries with low-to-medium income (Frija et al., 
2021). 
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McNulti (Rouger, 2018), president of the European Federation of Radiographer 
Societies, states that 50% of European countries produce too many X-Rays technicians, 
and the other 50% experience lack of workers in this profession. In the United States, 
Radiology departments reported an 8.5% understaffing of X-Rays technicians 
(American Society of Radiologic Technologists, 2019). In Israel, there is no updated 
database with the number of X-Rays technicians (State Comptroller, 2015), 
As a result of the technological progress in medical imaging systems, the increased use 
of imaging equipment due to the higher frequency of chronic diseases, and the rise in 
the population’s age, advanced imaging technologies are required for driving the market 
growth in innovation and the demand for more professionals (Report Linker, 2022). 
 
The low supply of X-Rays technicians on the market entails severe problems in the 
economy’s way of conduct. For example, the Israeli Ministry of Health authorized five 
imaging machines to diagnose diseases and tumors in hospitals. However, in practice, 
there is a severe lack of X-Rays technicians to operate the machine and radiologists to 
analyze the tests. One has to wait a long time for scheduled appointments, and the 
diagnosis of the patient’s tumors is delayed (Blumenfeld, 2018).  
 
Given the severe data about the low supply of X-Rays technicians, it is imperative to 
conduct a study to identify the components that affect the supply. Hence, this study 
investigates the reasons for the low supply, based on the assumption that the X-Rays 
technician profession has image problems that compromise the supply.  
 
Literature review 
 
Choice of a profession  
Choosing a profession is, in fact, a process of making a difficult decision, and it involves 
an element of uncertainty. People who have to decide which profession to choose must 
deliberate between various options and compare the various professions. The choice 
involves information collection and processing, together with a whole set of 
considerations.  
In Israel, there is a unique feature for choosing a profession, namely military service, 
that discontinues the sequence between high school and academic studies. People start 
their studies later, and the choice is perceived as more meaningful (Gati, 2016). One 
factor that affects the choice of profession is the availability of information sources. 
Receiving counseling, orientation, and intervention program already at high school can 
assist individuals in their choice of profession.   
 
X-Rays technicians – Worldwide training pathway and regulation 
The term X-Rays technician encompasses X-Rays imaging, MRI, CT, nuclear medicine, 
and ultrasound. Hospital departments that perform these procedures are called imaging 
institutes or radiology departments. The imaging system might considerably differ, and 
not all imaging machines use ionizing radiation (U.S. News & World Report, 2021). 
Several training pathways in Israel award a B.A. or B.Sc. degrees, and the studies last 3-
3.5 years (Ministry of Health, 2021). Moreover, this profession is not regulated by law 
(State Comptroller, 2015). 
European countries have no regulation of the X-Rays technician profession, and various 
national rules exist. As a result, the degrees change, and some countries have more than 
one degree for various specializations. Most European institutions grant a B.A. with 
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various specializations, and the duration of the programs ranges between 3 to 5 years 
(Couto et al., 2017).  
In the United States, there is an educational program on X-Rays technology. Those who 
wish to be qualified as registered technologists, should complete an X-Rays technician 
training in a program accredited by the Joint Review Committee on Education in 
Radiologic Technology. The X-Rays Certification Programs are available for a certificate, 
associate technician, and graduate studies. In most American states, the programs last 
between 1-4 years. According to the American Society of Radiologic Technologists, 11 
states have no laws regarding X-Rays technicians’ license (Best Colleges Organization, 
2021). The legal regulation of the X-Rays technician profession in the various training 
pathways, might result in numerous and different perceptions of this profession among 
the global public and, thus, undermine its professional image.  
 
The professional image of X-Rays technicians 
X-Rays technicians are perceived as workers who just “press the button". They do not 
enjoy the occupational prestige of other healthcare professionals. A study conducted by 
a group of physical therapists and occupational therapists showed that the physical 
therapists had classified the X-Rays technicians in the last place. In contrast, 
occupational therapists classified them in the 12th place among healthcare professionals 
(Collins & Nolen, 2002). In 2021, X-Rays technicians were ranked 71 out of the 100 best 
positions around the globe (U.S. News & World Report, 2021). 
 
Misconceptions of the X-Rays technician profession 
Mankind is continuously exposed to natural radiation, referred to as background 
radiation. In most areas, natural radioactivity is slightly different, and the annual 
average is mSv2.4. This radiation in Israel and Romania is within the range of the annual 
average. However, in certain places around the world, there are high deviations from 
the normal levels, and they are known as areas with high background radiation, up to 
100 times higher than the annual average, such as Ramsar, a city in northern Iran with 
an mSv 260 (Silveiraa et al., 2012). Cytogenetic studies and epidemiological monitoring 
of this issue do not show meaningful differences between people living in areas with 
high background radiation compared to those living in areas with average background 
radiation (Israel Atomic Energy Commission, 2011; Jolyon, 2009; Krishnan, 1990). 
X-Rays technicians operate radiation-emitting equipment and, during their work, are at 
risk of exposure to ionizing radiation at different levels. (Romano, 2012). The annual 
average exposure of workers in an ionizing radiation environment is less than one 
millisievert. (Haruz-Waschitz, 2004). 
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Table 1. Risks of working in a work environment with ionizing radiation 
(Author's Own Source) 

From 2010 to the present From the 1940s to 
2010 

It cannot be proven that the low 
radiation to which X-Rays 
technicians are exposed during 
their work constitutes a 
considerable risk factor and 
increases the risk of cancer 
(Kitahara, 2018; Preston, 2016; 
Terrence, 2015).  

There is a relation 
between work in an 
ionizing radiation 
environment and an 
increased risk of 
various types of cancer 
(Steven, 2006; Shinji, 
2004; Wakeford, 
2009). 

Studies of work 
environment with 
ionizing radiation and 
cancer 

Technological development of 
equipment that reduced 
exposure to radiation, and 
deeper epidemiological 
understanding of the way 
studies are conducted. 
(Waldermar, 2012). 

Higher exposure and 
being unaware of 
protection against 
radiation (Shinji, 
2004). 

The reasons for the 
change in the 
findings. 

Table 1 illustrates the differences in studies that have examined the relation between X-
Rays technicians’ exposure to radiation during their work and a higher risk of getting 
sick with various cancer types between the early years (1940-2010) and later years 
from 2010 until these present days.   

The public’s level of knowledge about ionizing radiation 
Studies conducted among the wide population, exploring its knowledge and perception 
of ionizing radiation and its risks, found that a large part of the public does not have the 
necessary knowledge about this topic. A study conducted in Jeddah (Nasr et al., 2019) 
indicated that only 3% out of 244 research participants had knowledge about ionizing 
radiation, and they had misconceptions of the actual risks of exposure to it. In another 
study conducted in Vermont, the participants with a higher education level than the 
average were asked about the real risks of radiation exposure. The results showed that 
they had many misconceptions of the actual risks of ionizing radiation, particularly 
when imaging tests were performed (Evans et al., 2015).  

A study conducted by Sesen and Ince (2010) hypothesized that there was erroneous 
information about radiation and radioactivity on the Internet and that erroneous 
information led to misconceptions. The research findings illustrated that the search 
engine preferred by students was Google, offering quite a high number of websites with 
wrong and insufficient information about radiation and radioactivity.  
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Hence, this study is important, since it aims to find solutions for improving the supply of 
X-Rays technicians, by exploring the perceptions about this profession and the factors 
involved in the formation of misconceptions about the X-Rays technician profession.  
 
Methodology 
 
Research method and research population 
This study was conducted according to qualitative research paradigm. The participants 
were individuals who were interested in academic studies and did not know which 
profession to choose. The interviewees were chosen according to the “snowball” 
method. That is, moving from one interview to another by contacting friends who had 
children over the age of 18 who did not know what to study and which profession for 
life to choose. All the interviewees signed an informed consent form, demonstrating 
their agreement to participate in this study. They were guaranteed that their anonymity 
and confidentiality of their details would be maintained. 
 
Research instruments 
At the beginning of the interviews, the participants received an explanation regarding 
the research aim: “To examine the factors involved in the image of the X-Rays 
technicians”. The interviews were conducted face-to-face, they lasted 20-30 minutes, 
and were recorded (after receiving the approval of all the participants). The interviews 
were conducted in three stages. 
The first stage comprised general questions about the following topics: acquaintance 
with the X-Rays technician profession; knowledge of ionizing radiation; considerations 
for choosing a profession.  
At the second stage, the same ten interviewees received true and relevant information 
about the X-Rays technician profession: pertinent information about ionizing radiation 
and risks thereof. The information was taken from the empirical literature on this field. 
In the third stage, after receiving and complementing the lacking knowledge, those ten 
interviewees were asked general questions related to their level of interest in the 
profession; level of apprehension from working with ionizing radiation; perceptions of 
the profession; and so on. 
For due diligence purposes, it should be indicated that the researcher herself is an X-
Rays technician who manages the imaging setup of Assuta Medical Centers in Israel. She 
has previous acquaintance with some of the interviewees but is not familiar with others. 
This attests to involvement and the ability to understand the interviewees’ experience 
deeply. Patton cited in (Shkedi, 2003) argues that to understand the investigated topic, 
one should be part of it and remain distinct from it. Consequently, researchers should 
be aware of their positions. This study’s researcher invested efforts to remain loyal to 
the interviewees’ words.  
 
Data analysis method 
After every interview, the recorded interview was transcribed, and its content was 
analyzed. The transcribed material was read, and initial ideas for categories were 
marked next to the transcription. Then, the text units were divided into categories and 
consolidating and arranging the themes began. A citation was inserted in each theme, 
clearly manifesting the interviewee’s position. This stage helped the researcher note and 
analyze the results that constituted part of the data analysis. When writing the results, 
the findings were described in relation to the chosen themes (Shkedi, 2003). 
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Results 
 
First theme: Misconceptions of a profession that involves ionizing radiation, before and 
after information delivery. 
Category 1: Lack of knowledge about ionizing radiation. 
The content analysis showed that most interviewees did not know ionizing radiation. 
This was attested by the interviewees’ words when they answered questions related to 
ionizing radiation. Before delivering the information, eight out of ten interviewees knew 
nothing about ionizing radiation and, some of them, gave wrong answers. Two 
interviewees had just a little knowledge. For example: “I do not know exactly what 
ionizing radiation is"; “ionizing radiation that is above ultraviolet wavelength, how many 
wavelengths that means, I cannot say”. 
Evidence of little knowledge about ionizing radiation: “I don’t know how the sensor 
absorbs the radiation back… what you see on the final picture”; “radiation emitted 
naturally from planet earth has a scale… this is about 2”. 
After receiving the information, the interviewees were surprised to find out and learn 
new information about radiation, a topic about which they knew nothing before. For 
example: “I received new information also about background radiation that varies in 
different countries”; “I am constantly exposed to radiation, around the globe, and in 
Brazil, it’s much higher”.  
To sum up, delivering information about radiation can change the misconceptions of the 
imaging profession and favorably affect its choice as a career. Eight of the ten 
interviewees pointed out they had misconceptions about radiation before receiving the 
information, while two stated no such misconceptions.  
 
Category 2: Apprehension of ionizing radiation. 
The content analysis illustrated that people had very little information about ionizing 
radiation, and part was wrong. Hence, they were apprehensive of and concerned about 
radiation. Before receiving the information, the interviewees mentioned that they 
thought that people working in an ionizing radiation environment had higher chances 
of becoming sick with cancer. Nine out of the ten interviewees responded that radiation 
workers were more likely to get cancer, compared to those who were not radiation 
workers. For example: “I know that people can at least protect themselves”; “Yes, 
radiation can cause damage”; “Of course, it is risky”.  
Individuals who had to choose a profession, obtained knowledge from personal 
experiences that left an impression about radiation. For example: “In the past, I 
underwent an imaging procedure near some machine. They placed me in a really big 
machine, but I do not remember it precisely because I was very young and they argued 
whether this involved radiation or whether to have radiography". 
After delivery of the information, the interviewees were asked about their apprehension 
of radiation. They stated that they were apprehensive, but their apprehension level was 
decreased. Eight out of the ten interviewees indicated that their apprehension was 
reduced, while two said they had no apprehension even before the delivery of the 
information. The interviewee’s answers evidenced this: "Immediately after hearing 
about the radiation, which is cancerous, this is frightening and discouraging. Now, after 
the explanation, I am much less apprehensive”; “This renewed many things for me and 
reduced many apprehensions regarding the radiation environment". 
To sum up, apprehension of radiation can lead people to avoid choosing this profession.  
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Category 3: Apprehension of working with ionizing radiation. 
Before delivering the information, the interviewees were asked whether they would 
consider working in a profession that involved an ionizing radiation environment. Those 
unfamiliar with the working environment, the way X-Rays technicians protected 
themselves, and the machines they operated would not have chosen to work in this 
environment. Six out of ten interviewees said they would not, and four said they were 
not apprehensive since they had little knowledge about the working environment. One 
interviewee was willing to work in an ionizing radiation environment because he 
thought the wages were higher. For example: “Sometimes, there are leaks, and this is not 
under control”; “This is only because of the radiation… it damages the body when people 
work daily in such an environment. I would not choose this kind of work”.  
Following the delivery of information, the interviewees understood that radiation 
workers were usually not exposed to radiation, that their annual exposure was low, and 
that everyone around the world was living with background radiation daily. This 
information considerably reduced the apprehension of working in an ionizing radiation 
environment. Nine out of ten interviewees stated they would work in an ionizing 
radiation environment. Six of them had changed their mind. For example: “they are in a 
protected place”; “I have just realized there is no radiation in MRI”; “It surprised me to 
know that there is not as much radiation as I have thought”.  
To sum up, the interviewees received information about radiation levels and ways of 
protection. Moreover, they learned that X-Rays technicians were hardly exposed to 
ionizing radiation and that some machines that they operated did not emit ionizing 
radiation, such as ultrasound (sound waves) and MRI (magnetic resonance). This greatly 
reduced the apprehension of working in an ionizing radiation environment. Lack of 
knowledge and apprehension of working in an ionizing radiation environment result in 
misconceptions that affect the professional image of this profession and, thus, people 
will not consider learning it.  
 
Second theme: Lack of knowledge about X-Rays technician profession. 
Category 1: Level of knowledge about the profession. 
The decision about studies and profession for life is highly important and one should 
collect as much information as possible in order to make the right decision. Analysis of 
the content related to knowledge about X-Rays technician profession showed that the 
level of knowledge was low and most interviewees were not familiar with the essence 
of this profession, the training pathways, the machines operated by the X-Rays 
technicians, the advantages and disadvantages of the profession, and so on. This was due 
to the fact that they have never heard about the profession, nor have they inquired  
about it.  
Prior to the delivery of information, eight out of ten interviewees knew nothing at all 
about the profession and two of them had low-level and insufficient knowledge. The data 
collected from the interviews showed that the knowledge about the profession came 
mainly from personal acquaintance, while the interviewees themselves experienced the 
imaging procedure, or from someone close to them who was familiar with the 
profession. For example: “I have heard about this profession in general, but I have never 
known what it does”; “I don’t really know what X-Rays technicians do. My mother, who 
has an X-Rays technician at work, told me many stories about the work”; “My mother 
talked to me about this X-Rays technician profession”.  
After the delivery of information, the interviewees’ knowledge was improved, and they 
realized it could interest them and match their expectations. Some of them even changed 
their mind after being exposed to the information that was new to them: “I found out 
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that it was diversified”; “I understood what X-Rays meant and how it was done”; “There 
are various directions of development and it seems interesting… I can diagnose and that 
is something I was unaware of and it sounds fascinating”.  
Analysis of the content related to misconception of this profession indicated that eight 
out of ten interviewees attested that they had a misconception of the profession, while 
two of them said they did not have such a misconception. A misconception can 
undermine the professional image of this profession and it might harm the supply.  
To sum up, misconceptions about the X-Rays technician profession stem from lack of 
knowledge that causes individuals to avoid choosing this profession as a career for life.  
 
Category 2: Knowledge about the profession increases the interest in it.  
The content analysis gave rise to this category as associated with the theme 
‘misconceptions of the X-Rays technician profession’.  
Before delivery of the information, nine out of ten interviewees attested that they had 
no wish nor interest to study the X-Rays technician profession, while only one 
interviewee, who works in a hospital, stated that he considered this profession as an 
option of studies. For example: “I know nothing about it and I have never shown any 
interest in it”; “I am not connected and don’t like it. This is not the field in which I see 
myself in future”.  
Following the delivery of information, some of the interviewees started accumulating 
knowledge about the profession with which they were not familiar at all. They showed 
interest in it and some of them even said they would consider studying it. Several 
misconceptions were manifested due to lack of information in this field. Moreover, the 
data illustrated that the information they received, helped the interviewees in changing 
their mind as to the choice of X-Rays technician profession as a career for life. Once they 
realized that they were interested in the field of medicine, and that this profession has 
also a component of initial diagnosis of the findings, it increased their inner wish and 
the chances of choosing this profession. “I might have engaged in it as this profession is 
also part of medicine, diagnoses…”; You opened to me a whole new world now, and I will 
consider learning this profession”. 
To sum up, information regarding the X-Rays technician profession can change the 
misconceptions of this field, resulting in a chance of choosing to study this profession as 
a career for life.  
 
Category 3: Lack in knowledge. 
In order to identify the lacking knowledge necessary for deciding whether to learn this 
profession, the interviewees were asked what additional information they needed for 
making this decision. The findings showed that an explanation campaign about the 
profession was very important, i.e., someone who would inform and explain more about 
the profession itself. Moreover, practical experience in the field, inquiry, and learning 
are the factors that individuals lack in order to decide whether to learn this profession. 
For example: "I would be pleased to come and see in practice how they work, what they 
do, there is nothing like seeing it with your own eyes". 
To sum up, complementing the lacking knowledge about the X-Rays technician 
profession, practical experience in the field to see what these technicians actually do, 
can help in choosing the field of imaging as a career for life.   
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Discussion and conclusions 

Choosing a profession is a process of decision-making that is being consolidated by data 
collection (Gati, 2016). X-Rays technicians work in an ionizing radiation environment, 
but their exposure to annual average radiation is low (Haruz-Waschitz, 2004). Hence, 
they have no risk of getting cancer because of their work in this environment (Kitahara, 
2018; Preston, 2016; Terrence, 2015). Nevertheless, studies (Nasr et al., 2019) show 
that most of the public does not have the necessary knowledge about ionizing radiation 
and the risks thereof. Consequently, the public has misconceptions of these issues.   
The X-Rays technician profession has a low professional image (Collins & Nolen, 2002). 
Furthermore, many countries around the globe experience lack of X-Rays technicians on 
the labor market (The International Committee for Medical, 2021). The findings 
obtained from the content analysis are in line with the empirical literature on this issue 
(Keynan, 1996). They illustrate that the low professional image stems from 
misconceptions of ionizing radiation and lack of knowledge about the profession, 
affecting the supply of technicians. Figure 1 presents the relation between the 
components that affect the low professional image and, thus, undermines the supply.  

Figure 1. The relation between the components affecting the poor professional 
image that undermines the supply  (Author's Own Source)

Figure 1 indicates misconceptions of the profession, resulting from a considerable lack 
of knowledge about the essence of the profession and the optional variations it enables, 
study pathways, promotion pathways, and workplaces. The lack of these elements 
directly impacts the professional image that the choosing individuals have of the 
profession. Moreover, the lack of knowledge leads to a negative professional image that 
affects the supply. Providing knowledge about the profession increased the individuals’ 
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interest of choosing it as a profession for life. An explanation campaign about the 
profession, as well as an option of practical experience in this field, would have 
considerable improved the public’s lacking information about the profession. 
There are components that inhibit the choice of this profession. They are associated with 
a misconception of a profession that is conducted in an ionizing radiation environment. 
This misconception stems from the public’s lack of knowledge regarding the 
professional nature of the profession’s working environment, apprehension of radiation 
in general and working in an ionizing radiation environment in particular. Reducing the 
apprehension by learning about ionizing radiation, its risks, ways of protection against 
it, which machines do not emit ionizing radiation at all, and so on, will mitigate the 
existing apprehension and will offer a real opportunity for learning and engaging in this 
interesting profession as a career for life.  
To sum up, the content analysis of the interviews showed that the poor professional 
image of X-ray technicians made this profession unattractive and reduced the supply of 
human resources in the field. It can be inferred that a balance between the demand and 
supply of human resources in the X-Rays field of activity can only be achieved if the 
professional image of X-Rays technicians is restored. The results of this study indicated 
the increased need to find solutions for improving the image of the X-Rays technician 
profession. The research suggested that misconceptions and the poor image of this 
profession should be addressed to bridge the gap between the low supply and high 
demand of staff in the X-Rays field. 
 
Research limitations 
 
The data obtained in this study are drawn from interview-based research conducted 
with ten Israeli interviewees who do not necessarily reflect the attitudes of the 
worldwide population. Moreover, the interviewees in this study are Israeli participants 
with limited knowledge about the X-Rays technician profession and ionizing radiation, 
or people who have not made an extensive inquiry of this field. Consequently, we caution 
about this research limitation.  
In spite of these limitations, this small-scale research can transmit an important 
message to the Israeli Ministry of Health, the Israeli population, and the world at large. 
This message highlights the imperative need for dispelling misconceptions and 
cultivating the professional image of X-Rays technicians. The joint efforts of researchers, 
professionals in the field, educators, and regulatory bodies are needed for improving the 
image and, thus, the attractiveness of the X-Rays technician profession. As this study has 
shown, only an improved image of the profession will allow the necessary growth of 
human capital in this extremely important field, whose service supply is vital for the 
entire population. 
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