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Abstract

The competence of radiographers is a prerequisite for guaranteeing high patient safety and quality
of care. The purpose of the study was to describe the clinically active Radiological Technologists'
professional competence in diagnostic radiological activities in Japan. Method was a questionnaire
study with the measuring instrument Radiographers' Competence Scale which consists of two domains:
"Nurse-initiated care" and "Technical and radiographic processes". Each competence was estimated
based on the level and frequency of use. The study was conducted at three different hospitals with a total
of 76 respondents. Analysis was done through the statistics program SPSS. The competence with the
highest rated level was ‘Responsibility for preparing the medico-technical equipment’, the lowest rated
was ‘Guiding the patient’s relatives’. The highest rated frequency was ‘Producing accurate and correct
images’, the lowest was 'Guiding the patient's relatives'. In summary, the study opens up new doors for
the exchange of competence at both international and national level.

Introduction
Competence is an important and
controversial ~ concept in  healthcare

professions, which lacks a generally accepted
definition [1]. General competence was
defined by the nursing researcher Benner [2]
as the ability to carry out a task with a desired
outcome. Radiographers are responsible
for the patient's physical, psychological
and social well-being during diagnostic
radiologic examinations and interventions
[3]. The radiographer’s competence is to
ensure a high-quality balance between
caring for the patient with person-centered
care while executing the examinations and
interventions to produce adequate material
[4-5]. A diagnostic radiology department
is characterized by advanced radiological
technology and equipment, which requires
a high level of competence and specialist
knowledge in both nursing and technology
[6]. With the technical developments in
healthcare there is an increased workload
in diagnostic radiology departments and
ensuring a high level of competence is of
high value [7].

In Sweden, recommended competences
for licensed radiographers are described
in a competency description by The
Swedish Society of Radiographers (SSR)
[8]. Andersson [4] describes professional
competence based on a self-assessment
instrument: Radiographers’ competence
scale (RCS). There is a lack of documentation
and scientific studies that describe the

professional competence of the corresponding
profession internationally and specifically
the Japanese equivalent of the radiographer,
the radiological technologist (RT). This
study can contribute to increased knowledge
about the competences of RTs in Japan and
thus contribute to increased understanding
and promotion of cooperation between
professionals.
The Radiographer’s profession in Sweden
Radiography is  the  radiographer’s
scientific field, which is interdisciplinary and
combines aspects from nursing, medicine,
methodology and medical technology [8-9].
The radiographer conducts d examinations
and treatments in a manner ensuring the
best possible diagnostic data, with the lowest
possible radiation dose to the patient and
through person-centered care [8,10-11]. The
radiographer works on the basis of the peri-
radiographic process [9] which consists of
the pre-, intra- and post-radiographic phase
[7]. Andersson et al. [11] describes nursing
based on different areas of competence:
through direct patient contact or indirect
patient contact. The first is characterized by
guidance of the patient, the adaptation of
the examination to the patient and to meet
the patient’s need of support. The second is
characterized by improving the organization
of the department, improving the quality of
the medical image and collaborating with
other healthcare professions [11].
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Professional titles around the globe

The profession does not have a globally uniform professional
title. There is a great variety in areas of responsibility,
competence and how the profession is regulated [12]. The
European Federation of Radiographer Societies (EFRS)
has compiled a summary of professional titles used for
radiographers in Europe [3]. Similar information on
professional titles and the profession in countries outside
of Europe is incomplete. The corresponding professional
title in the United States is radiologic technologist [13]. The
professional title differs between different countries in Asia,
Africa and the Middle East; radiographer is used in Singapore,
Malaysia, Saudi Arabia, South Africa and Nigeria, among
others, while radiologic technologist is used in Vietnam,
Taiwan and Thailand [14].

Diagnostic radiological activities in Japan

Japanese society has long consisted of a homogeneous
population but has recently become increasingly
internationalized as the number of residents with a foreign
background has increased [16-17]. However, immigration does
not compensate for the very slow population growth Japan has
had in recent decades [16]. A major challenge facing Japanese
society is that the population of older people (> 65 years) is
increasing and exceeding the number of births [16]. In 2019,
28% of the population was older than 64 years and 12% were
younger than 15 years [16]. As a result of the growing elderly
population, the need for healthcare is expected to increase
with increasing costs the older the inhabitants become [18].
This is a global phenomenon that affects virtually all countries
in the world [19] and the commission report Japan as the front-
runner of super-aged societies: Perspectives from medicine and
medical care in Japan highlights the necessity of international
cooperation to develop the healthcare of the future [18].

Japan has a long history of using X-rays in clinical use. The
first X-ray image in Japan was taken in 1896, and in 1925 there
were approximately 1500 radiographers nationally [20].

In 1927, the first institute was established with the aim of
teaching X-ray techniques based on evidence-basedlearning. In
1947, the profession gathered under the association now known
as the Japanese Association of Radiological Technologists
(JART). The association was founded under the name
Establishment of the Japan Association of Radiographers and
in 1969 changed its name to JART. The organization operates
under the Ministry of Health, Labor and Welfare (MHLW) [20].
In 1975, the first computed tomography (CT) was introduced
in Japan [21,22]. Its purpose was to take cranial images and
they started with a full body scan shortly afterwards [22]. Prior
to that, conventional X-rays and palpation or angiography
had been used to diagnose certain diseases and to locate
and assess the degree of, for example, sarcoma [23]. In 1978,
JART became an official member of the International Society
of Radiographers and Radiological Technologists (ISRRT).
Since then, the profession has undergone development, among
other things by expanding areas of responsibility for what an
RT is allowed to do. In 1983, the Radiology Technicians Act
was passed, which gave RTs responsibilities in conventional
X-ray, CT, Magnetic Resonance Imaging (MRI), radiotherapy
and angiography. RTs  areas of responsibility are constantly
evolving. The Radiology Technicians Act was revised in 1993
to also include, among other things, ultrasound and in 2010
including an image review and consultant in connection with
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X-ray examinations. Further revision was made in 2015 and
RTs can now also administer intravenous contrast injection
through automated contrast injectors, perform removal of
needles and hemostasis, examination of the lower digestive
tract (rectal catheter placement and administration of contrast)
and administration of oxygen during radiotherapy [20,21,24].

Radiological technologist profession in Japan

The professional title was ‘medical radiographer’ until
1968 when the first national examination for RTs took place
[20]. JART describes the general principles of the profession
which RTs in Japan should adhere to in their clinical work:
RTs must perform the services that healthcare requires, they
have obligations towards their profession and must continue
to study for the benefit of humanity and respect and practice
informed consent [25].

The education to become an RT has undergone major
changes over the years, which have taken place in connection
with the development of diagnostic imaging in healthcare [26].
Education is available at universities and colleges (technical
colleges) where the length is generally 4 years and 3 years,
respectively. The 3-year education was designed based on a
time when RTs only did simpler conventional examinations,
angiography and superficial treatments. RTs today have
a much wider range of possible tasks with increasingly
advanced technology. In the Journal of JART English edition
2017, the current president Yasuo Nakazawa [26] writes that
the organization should fight for a 4-year education to be
a minimum in order to obtain certification. He believes
that a possible 6-year education should be standard in the
future. With a minimum requirement for a 4-year education,
Nakazawa believes that the number of highly educated RTs
in the workforce would increase. With this, RTs would gain a
greater influence on MHLW and higher autonomy to influence
their own profession in matters such as regulation and
design of the national examination to obtain certification. At
present, it is mainly radiologists and physicists who have this
responsibility from the current ministry [26].

Japanese undergraduate education at university level
is mainly focused on courses in physical sciences [27].
Prospective RTs gain a deep understanding and knowledge
of relevant physical concepts in diagnostic radiology, with
regard to, among other things, image quality, radiation doses
and the strengths and weaknesses of the digital detector [27].
Less focus is on courses such as patient care, communication,
psychology and interprofessional learning. Often these courses
are elective rather than a compulsory part of the program.
Work-based education takes place late in the education, during
the third or fourth year, and is generally not given as much
focus as in corresponding university educations in Europe
[27]. During the last year, many universities focus on preparing
their students for the national examination that provides a
credential, through theory and practical exercises. To work
as an RT in Japan, you must obtain a certification, which is
obtained after passing a national examination [27]. According
to Y. Kono (personal communication, 26/11 2019), previous
education before certification does not need to have a major
impact on future work tasks or salary in working life. In order
to be able to meet today's and the future's need for diagnostic
imaging, professionals need to continuously develop their
competence in technology and evidence-based research [28].
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Purpose

The purpose of the study was to describe the professional
competence of the Japanese radiological technologists (RTs)
based on the self-assessment instrument Radiographers'
Competence Scale (RCS).

Methods

The design of the study was descriptive and quantitative
and was carried out using a questionnaire as a measuring
instrument. A measuring instrument must be validity and
reliability tested for use in scientific studies [29,30] and this
study used Radiographers' Competence Scale (RCS) [31].

A total of 76 RTs was included in the study. Inclusion
criteria were clinically active RTs in diagnostic radiology.
Exclusion criteria were unlicensed RTs and those employed
for administrative services. The study was conducted in
three different diagnostic radiology departments in Japan.
The sample of diagnostic radiology departments were three
hospitals of varying sizes: a hospital with an international
character (Hospital a), a university hospital in a small town
(Hospital b) and a large hospital in a large city (Hospital
©). Via the Google search service, a selection of suitable
hospitals was made, where administrative staff for each
hospital were contacted via e-mail and/or telephone. Through
administrative staff, contact was passed on to various contact
persons or intermediaries within the hospitals' respective
diagnostic radiological departments. The questionnaires were
distributed either as a paper questionnaire (Hospitals a and b)
or as an online questionnaire (Hospital c) to all RTs that met
the inclusion criteria. The distribution of the questionnaires
depended on which technical arrangements were most suitable.

The measuring instrument Radiographers’ Competence
Scale (RCS) was used for the study [31]. RCS is in English,
consists of 28 questions and is divided into two domains: A.
‘Nurse initiated care’ and B. “Technical and radiographic
processes”. A consists of 18 questions and B of 10 questions.
At the end of each part of the instrument, there is room for
comments in the form of free text. Each question represents a
competence and is answered through a two-part scale where
one part focuses on the level of competence and the other on
the frequency. The level of competence is answered through a
10-point scale with 10 as the highest value and 1 as the lowest.
The frequency is answered on a 6-point scale with the options:
"always used", "very often used", "often used", "sometimes used",
“rarely used" and "never used". In order to reach as many RTs
as possible and so that the English language would not be an
obstacle to participation, RCS was translated into Japanese. The
translation was made by a Japanese contact person who worked
at a university specializing in medicine and healthcare. The
person had Japanese as a mother tongue and good knowledge
of the English language. To clarify parts of the content of the
survey, this was sent between the authors and the Japanese
contact person until agreement was reached. Subsequently, the
translation was reviewed and corrected for medical terms by
one of the three hospitals' heads of operations, a radiologist.
The authors together with the creator of RCS discussed the
translation and also reached a consensus on the issues in the
survey that was subsequently used for this study.

Data collection was carried out through November-
December 2019. An application for permission to carry out
the study was sent to all diagnostic radiology department
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managers who gave consent for the study to be carried out.
The authors then contacted people at each hospital who acted
as intermediaries, who were informed about the study and in
what way they were expected to assist the authors. For example,
by determining the number of questionnaires that would be
distributed to the various departments.

Surveys were distributed as regular e-mail or online. All
participants were invited with information about the study in
a letter that also contained contact information for the authors
and the supervisor. The letter was attached to the questionnaire
as a separate file in the e-mail invitation or inside the A4
envelope.

At Hospital a) a total of 50 questionnaires were distributed
by regular mail. Information was given that completed
questionnaires should be submitted in a sealed box located
in close proximity to the intermediary's expedition in the
diagnostic radiology department. The authors visited the
hospital at the end of November 2019 (27/11 2019) to obtain
the completed questionnaires. A total of 22 questionnaire
responses were received and the dropout rate was thus 56%.

At Hospital b) a total of 30 questionnaires were distributed
as an attachment in an e-mail that was printed on the spot.
Completed questionnaires were submitted in a sealed box
placed in close proximity to the intermediary's expedition in
the diagnostic radiology department. The sealed box was then
sent to the hospital's university campus and was sealed until
the beginning of December (05/12 2019) when the authors
themselves picked it up. A total of 28 completed questionnaires
were received and the dropout rate was thus 6.7%.

At Hospital c) 40 surveys were distributed via Google Form
by intermediary where the answers went to one of the authors.
A total of 26 completed questionnaires were received and the
dropout rate was thus 35%. The data collection was carried out
over a 5-week period during November and December 2019.
The authors gave instructions to intermediaries or contact
persons to send out a reminder to the participants about the
implementation of the survey. The first reminder was sent out
two weeks after the first mailing and the second reminder after
another week. The third reminder was sent four weeks after
the first mailing. A total of four mailings were made, of which
three were reminders. A total of 76 completed questionnaires
were received from the three hospitals and the response rate
was 63.3%.

The study uses descriptive statistics and for processing, the
statistical computer program Statistical Package for the Social
Sciences (SPSS) version 26 was used. As RCS provides data
with an ordinal scale it is recommended that the median is
used for analysis. The median is the middle value obtained
when sorting the collected values from lowest to highest. The
advantage of the median is that it is not affected by extreme
values and is therefore preferable as point estimation when
collected data has an asymmetric distribution of values [30]. In
the study by Andersson et al. [31] the mean (M) of the reported
data and standard deviation (SD) was presented in addition to
the median. Each paper survey submitted was marked with a
code number and the web-based surveys were automatically
numbered in Google Forms. Responses from surveys were
transferred from paper surveys and online surveys to SPSS
manually. Through SPSS, data material was obtained that
was used to create own tables that report self-assessment of
competence level and frequency of use.

Page 3 of 11



Jermehag Sarab et al- Japan Journal of Research. 2020; 1(4):1-11

Results

A total of 76 RTs participated and completed the survey.
The results are presented in two tables, one based on level
of competence (Table 1) and one based on frequency of use
(Table 2). Most competences were highly valued both in terms
of level and frequency of use. The results are presented under
the domains A. Nurse initiated care and B. Technical and
Radiographic processes.

Self-assessed level of professional competence

Table 1. illustrates that in domain A, the highest valued
competence was Observing and monitoring the patient (M =
7.14). The lowest rated competence was ‘Guiding the patient’s
relatives’ (M = 4.62). The highest and lowest rated competencies
in domain B were ‘Responsibility for preparing the medico-
technical equipment’ (M = 7.61) and ‘Preliminary assessment
of images” (M = 6.50).

Table 1. Radiological Technologists self-assessed level of competence.

Carrying out doctor's prescriptions 66 10 6.00 (1-10; 6.12, 2.52)
Applying ethical guidelines 66 10 6.00 (1-10; 5.71, 2.46)
Adequately informing the patient 66 10 7.00 (1-10; 6.73, 2.71)
Guiding and educating the patient 65 11 7.00 (1-10; 5.95, 2.42)
Empowering the patient by involving him/her in the examination and 66 10 6.00 (1-10; 5.74, 2.33)
treatment

Guiding the patient's relatives 65 11 5.00 (1-10; 4.62, 2.75)
Encouraging and supporting the patient 65 11 7.00 (1-10; 5.88, 2.63)
Protecting the patient's integrity 66 10 7.00 (1-10; 6.77, 2.25)
Alleviating the patient's anxiety 65 11 7.00 (1-10; 6.88, 2.11)
Judging the risk of leaving the patient unattended 66 10 7.00 (1-10; 6.64, 2.52)
Observing and monitoring the patient 64 12 7.50 (1-10; 7.14, 2.00)
Identifying and encountering the patient in a state of shock 66 10 5.00 (1-10; 5.32, 2.32)
Identifying pain and pain reactions 66 10 6.00 (1-10; 5.85, 2.43)
Collaborating with internal and external colleagues 65 11 7.00 (1-10;6.80, 2.30)
Collaborating with other internal and external professionals 66 10 6.00 (1-10; 5.86, 2.17)
Supervising and training colleagues and other co-workers 66 10 6.00 (1-10; 6.03, 2.20)
Reporting to colleagues and other professionals, internal as well as 66 10 7.00 (1-10; 6.11, 2.14)
external

Participating in quality improvement regarding patient safety and care 65 11 7.00 (1-10; 6.32, 1.99)
Organizing and planning taking account of the clinical situation 70 6 7.00 (2-10; 6.86, 1.86)
Responsibility for preparing the medico-technical equipment 70 6 8.00 (3-10; 7.61, 1.75)
Independently planning and preparing work on the basis of existing 69 7 7.00 (1-10; 6.74, 2.03)
documentation

Prioritizing patients in the workflow 68 8 8.00 (2-10; 7.32, 1.79)
Adapting the examination to the patient's prerequisites and needs 69 7 7.00 (2-10; 7.07, 2.13)
Minimizing radiation doses for patient and staff 69 7 8.00 (2-10; 7.16, 2.01)
Producing accurate and correct images 69 7 8.00 (2-10; 7.52, 1.84)
Evaluating the quality of the medical images in relation to the referral 70 6 7.00 (2-10; 6.96, 1.99)
and the question stated therein

Optimizing the quality of the image 70 6 7.00 (2-10; 6.79, 1.79)
Preliminary assessment of images 70 6 7.00 (2-10; 6.50, 1.88)

Self-assessed frequency of use of professional competence

Table 2. illustrates the self-estimated frequency of use of
professional competence. In domain A, the most frequently
used competence was ‘Observing and monitoring the patient’
(M=4.29) and ‘Collaborating with internal and external
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colleagues’ (M=4.29). The competence with the lowest median
in domain A was ‘Guiding the patient’s relatives’ (M=2.51). In
domain B, the competency ‘Producing accurate and correct
images’ (M=4.97) was rated as the most frequently used while
‘Preliminary assessment of images’ (M=3.89) was rated as the
least frequently used competency.
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Table 2. Radiological Technologists self-assessed use of competence

A. Competence relating to use of “Nurse-initiated care” Total Frequency (%) Mean (SD) Median (min-max)
Carrying out doctor's prescriptions:
Never 0 0
Very seldom 13 17.1
Sometimes 13 17.1 4.19 (1.53) 4.00 (2-6)
Often 9 11.8
Very often 12 15.8
Always 20 26.3
Applying ethical guidelines:
Never 2 19.7
Very seldom 15 21.1
Sometimes 15 19.7 3.73 (1.40) 4.00 (1-6)
Often 16 21.1
Very often 14 18.4
Always 9 11.8
Adequately informing the patient:
Never 3 39
Very seldom 9 11.8
Sometimes 11 14.5 4.18 (1.51) 5.00 (1-6)
Often 10 132
Very often 10 26.3
Always 15 19.7
Guiding and educating the patient:
Never 4 53
Very seldom 17 22.4
Sometimes 17 22.4 3.41 (1.36) 3.00 (1-6)
Often 14 18.4
Very often 14 18.4
Always 4 53
Empowering the patient by involving in the examination and
treatment:
Never 4 53
Very seldom 10 13.2
Sometimes 20 26.3 3.51(1.23) 4.00 (1-6)
Often 25 32.9
Very often 7 9.2
Always 5 6.6
Guiding the patient's relatives:
Never 21 27.6
Very seldom 19 25
Sometimes 15 19.7 2.51(1.37) 2.00 (1-6)
Often 10 132
Very often 5.6 6.6
Always 2.2 2.6
Encouraging and supporting the patient:
Never 7 9.2
Very seldom 12 15.8
Sometimes 18 23.7 3.36 (1.35) 3.00 (1-6)
Often 19 25
Very often 10 13.2
Always 4 53
Protecting the patient's integrity: 3.94 (1.28) 4.00 (1-6)
Never 1 1.3
Very seldom 8 10.5
Sometimes 18 23.7
Often 21 27.6
Very often 11 14.5
Always 11 14.5
Japan J Res. (2020) Vol 1, Issue 4 Page 5 of 11
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Alleviating the patient's anxiety:

Never 1 1.3
Very seldom 6 7.9
Sometimes 16 21.1 4.10 (1.25) 4.00 (1-6)
Often 23 30.3
Very often 14 18.4
Always 12 15.8
Judging the risk of leaving the patient unattended:
Never 3 39
Very seldom 15 19.7
Sometimes 11 14.5 3.86 (1.52) 4.00 (1-6)
Often 14 18.4
Very often 16 21.1
Always 12 15.8
Observing and monitoring the patient:
Never 1 1.3
Very seldom 6 7.9
Sometimes 14 18.4 4.29 (1.33) 4.00 (1-6)
Often 14 18.4
Very often 19 25
Always 15 19.7
Identifying and encountering the patient in a state of shock:
Never
Very seldom 7 9.2
Sometimes 27 355 2.78 (1.14) 3.00 (1-5)
Often 14 18.4
Very often 16 21.1
Always 6.6 6.6
0 0
Identifying pain and pain reactions:
Never 3 39
Very seldom 20 26.3
Sometimes 16 21.1 3.39(1.35) 3.00 (1-6)
Often 18 23.7
Very often 9 11.8
Always 6 7.9
Collaborating with internal and external colleagues:
Never 2 2.6
Very seldom 5 6.6 4.29 (1.32) 4.00 (1-6)
Sometimes 12 15.8
Often 19 25
Very often 19 25
Always 15 19.7
Collaborating with other internal and external professionals:
Never
Very seldom 2 2.6
Sometimes 10 13.2
Often 27 35.5 3.59 (1.23) 3.00 (1-6)
Very often 11 14.5
Always 16 21.1
4 53
Supervising and training colleagues and other co-workers: 3.79 (1.26) 4.00 (1-6)
Never
Very seldom 3 3.9
Sometimes 6 7.9
Often 24 31.6
Very often 14 18.4
Always 20 26.3
5 6.6
Japan J Res. (2020) Vol 1, Issue 4 Page 6 of 11
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Reporting to colleagues and other professionals, internal as
well as external:

Never 2 2.6
Very seldom 12 15.8
Sometimes 29 38.2 3.47 (1.120) 3.00 (1-6)
Often 11 14.5
Very often 15 19.7
Always 3 39
Participating in quality improvement regarding patient safety
and care:
Never 1 1.3
Very seldom 13 17.1
Sometimes 17 22.4 3.76 (1.28) 4.00 (1-6)
Often 19 25
Very often 15 19.7
Always 7 9.2
B. Competence relating to use of “Technical and Total Frequency (%) Mean (SD) Median (min-max)
Radiographic processes”
Organizing and planning taking account of the clinical situ-
ation:
Never 0 0
Very seldom 4 5.3
Sometimes 14 18.4 427 (1.09) 4.00 (2-6)
Often 24 31.6
Very often 22 28.9
Always 10 132
Responsibility for preparing the medico-technical equipment:
Never
Very seldom 0 0
Sometimes 3 3.9
Often 11 14.5 4.67 (1.20) 5.00 (2-6)
Very often 17 22.5
Always 18 23.7
24 31.6
Independently planning and preparing work on the basis of
existing documentation:
Never 1 1.3
Very seldom 9 11.8
Sometimes 14 18.4 4.03 (1.24) 4.00 (1-6)
Often 23 30.3
Very often 19 25
Always 9 11.8
Prioritizing patients in the workflow:
Never 1 1.3
Very seldom 3 39
Sometimes 12 15.8
Often 18 23.7 4.42 (1.17) 5.00 (1-6)
Very often 26 342
Always 13 17.1
Adapting the examination to the patient's prerequisites and
needs:
Never 0 0
Very seldom 7 9.2
Sometimes 14 18.4 4.30 (1.27) 4.00 (2-6)
Often 19 25
Very often 18 23.7
Always 16 21.1
Japan J Res. (2020) Vol 1, Issue 4 Page 7 of 11
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Minimizing radiation doses for patient and staff:

Never 0 0

Very seldom 4 53

Sometimes 11 144 4.58 (1.19) 5.00 (2-6)
Often 17 22.4

Very often 22 28.9

Always 20 26.3

Producing accurate and correct images:

Never 0 0

Very seldom 3 3.9

Sometimes 6 7.9 4.97 (1.13) 5.00 (2-6)
Often 12 15.8

Very often 22 28.9

Always 31 40.8

Evaluating the quality of the medical images in relation to the
referral and the question stated therein:

Never
Very seldom 0 0
Sometimes 6 7.9
Often 12 15.8 4.33(1.19) 4.00 (2-6)
Very often 22 28.9
Always 21 27.6
14 18.4
Optimizing the quality of the image:
Never 0 0
Very seldom 3 3.9
Sometimes 16 21.1
Often 27 355 427 (1.13) 4.00 (2-6)
Very often 14 18.4
Always 14 18.4
Preliminary assessment of images:
Never 0 0
Very seldom 8 10.5
Sometimes 22 28.9 3.89 (1.16) 4.00 (2-6)
Often 23 30.3
Very often 14 18.4
Always 8 10.5

Table 3. Radiological Technologists self-assessed level of competence

Total value for level of self-assessed professional competence
Median (min-max; mean, SD) | 7.00 (1-10; 181, 61.33)
A. Competences relating to ”"Nurse-initiated care”
Mean | 110.47/18=6.13
B. Competences relating to ”Technical and Radiographic process”
Mean | 70.53/10=7.05

Table 4. Radiological Technologists self-assessed frequency of use of competence

Total value for self-assessed frequency of use of professional competence
Median (min-max; mean, SD) | 4.00 (1-6;109.88, 34.39)
A. Competences relating to”Nurse-initiated care”
Mean | 66.15/18=3.67
B. Competences relating to”Technical and Radiographic process”
Mean | 45.73/10=4.37
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Table 3 describes total values for the level of self-assessed
competence in median, min-max, mean value and SD, as well
as mean value for domains A and B.

Table 4 describes total values for self-assessed frequency of
use of competence in median, min-max, mean value and SD,
as well as mean value for domains A and B.

Discussion

The study had a quantitative descriptive design [30] that
used questionnaires for data collection, which enabled
RCS to be distributed to a large number of participants in a
short time [29]. The goal of a quantitative study is to achieve
generalizability, i.e., the result is applicable to individuals even
outside the part of the sample that participated in the study
[30]. To achieve this, studies may have a variety of participants
as it increases transferability and credibility in the sample [29].
The aim of the study selection was that the participants worked
in clinical activities and used their skills in their daily work.
Therefore, it was decided to exclude RTs with administrative
services as these were not considered to work clinically.
Inclusion and exclusion criteria were designed after discussion
with supervisors and based on what was reasonable based
on the purpose of the study. Examples of further exclusion
criteria could be experience of clinical work, education or
RTs working with specific modalities. The fear was to exclude
suitable participants through too strict exclusion criteria. To
be able to add more information about the sample, the study
could have collected background variables of participants.
If background variables had been added, further statistical
comparative calculations could have been made based on
estimates in relation to gender, age and number of active years
in the profession [32].

The survey was translated from English to Japanese, which
decreased the risk of a language barrier. However, to use a
modified version of a validity and reliability tested instrument
does risk the study losing credibility [30]. This could have
been avoided by having the Japanese translation of RCS
undergo a validation process to achieve the highest possible
level of credibility. A pilot study would have been appropriate
to conduct before the study, to increase validity and test the
questions in the instrument [29]. Due to time constraints and
limited resources this was not realistically feasible.

The study had a response rate of 63.3% which is traditionally
lower than the range considered acceptable [29]. For the highest
possible reliability, the higher the response rate is considered
the better [30] but it is still considered by the authors to be an
acceptable level of participation. The dropout rate was 36.7%.
Loss could be due to cultural differences between Sweden and
Japan; self-assessment of one's own knowledge and ability may
have been a foreign concept to the participants and therefore
be a reason for not participating in the study. If the authors
had had a Japanese-speaking person at their disposal to write
information letters to the participants, it could have increased
the number of participants in the study. An additional reason
for loss of participants may have been lack of time on the part
of the clinically active RTs. One way to present the participant
dropout in an illustrative manner would have been to include
a dropout analysis in the form of a flow chart [29]. The authors
did not have enough information about the loss of participants
during the data collection to be able to make this kind of
analysis.

Amongst the collected surveys some were received with
domain A. left blank or with missing answers to questions.
The authors chose to include surveys that lacked answers after
discussion with statisticians and supervisors. Even though the
inclusion could affect the result, the data that would otherwise
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have been lost was of too great a value for the study to exclude.

Only quantitative data from RCS were chosen to be analyzed
and presented. The authors chose not to treat comments in this
study. Inclusion could have required resources, such as one
or several suitable people with adequate language skills, and
insight and understanding of diagnostic radiology in Japan, in
addition to being well acquainted with ethical guidelines and
the purpose of the study. The authors themselves did not have
the possibility to translate the written comments due to lack
of proficiency in the Japanese language. The instrument RCS
could not be modified by removing the area for free comments.
Appropriate analysis of comments would have been qualitative
text analysis [29]. Due to lack of insight, participants were not
informed that written comments would not be reported in
the results. If comments had been analyzed qualitatively, it
might have provided additional aspects of the RTs professional
competence.

Due to communication difficulties, the authors could not
ensure that the procedure of given instructions was carried out
correctly by intermediaries. As a result, the authors could not
guarantee the distribution and collection process.

The authors considered one of the most significant findings
to be that RTs rated their competences higher in domain B
‘Technical and Radiographic Processes’ compared to domain A
‘Nurse Initiated Care’. This applied both in estimating the level
of competence and in the frequency of use. The authors felt that
this could be due to the fact that RTs in Japan to some extent
do not relate to domain A. Since the professional title includes
the term technologist, the focus is on the technical aspect of the
profession. That some participants chose to exclude part A may
also be a reflection on the fact that RTs in their education do
not have much focus on nursing [27] and therefore do not see
the care they provide as ‘Nurse initiated care’.

Self-assessed level of professional competence

Table 1. reported that the estimate in domain B was high
with a varying mean value of 6.50-7.61. The high ratings of
competences related to technical and radiographic processes
was a hypothesis the authors made during the creation of the
project plan. The Japanese healthcare system is characterized
by high-tech equipment [16] and this is in line with the authors'
own experiences of having visited hospitals in the country.

The self-assessment of the competence ‘Preliminary
assessment of images’ in domain B resulted in a low value,
which can be compared with studies done in Sweden [31] and
Lithuenia [33]. In these studies, RCS was used to examine
radiographers’ self-assessment of competence in Sweden
[31], and to examine how radiologists and radiographers in
Lithuania value the profession's competence respectively.
In these studies, the lowest valued competence in domain B
was also ‘Preliminary assessment of images’ [31,33]. This may
indicate that the profession on an international scale values its
ability of this competence as low. It could be an indication that
the training for radiographers around the world is lacking in
terms of developing the competence.

One of the most highly valued competences in domain A
was ‘Alleviating the patient’s anxiety’. In similar competences
related to guidance and providing adequate information to the
patient, RTs rated themselves highly. Swedish radiographers
also rated high in the competence ‘Adequately informing
the patient’ [31]. This competence is included in the ethical
guidelines which JART states that RTs must follow [25] and
is also included in the competence description for Swedish
radiographers [34].
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A clear difference between this study and the study by
Andersson et al. [31] is that radiographers in Sweden gave a low
rating to the competence ‘Participating in quality improvement
regarding patient safety and care’, compared to the RTs in the
present study. One reason may be thatin Japan, higher demands
might be placed on RTs to participate in improvement work
and development of the diagnostic radiology department. It
may also be a sign that RTs are more involved in the technical
part of the modalities than radiographers in Sweden.

Self-assessed frequency of use of professional competence

Table 4. illustrates a difference in the mean value between
the two domains: domain B has a higher mean value (M = 4.37)
than domain A (M = 3.68). This may indicate that RTs use their
competences in the technical aspects of the profession more
frequently than the competences related to nurse-initiated
care in their clinical work. The difference in mean value could
be affected by the higher answer rate in domain B.

The competences ‘Producing accurate and correct images’
(M = 4.97), ‘Minimizing radiation doses for patient and staft’
(M = 4.58) and ‘Responsibility for preparing the medico-
technical equipment’ (M = 4.67) all have both a highly
estimated average, and a high percentage estimate in variables
‘Always’ and “Very often’. That ‘Minimizing radiation doses
to patients and staff’ received a high estimate could be due to
the fact that RTs have extensive knowledge of relevant physics
and protective measures. This can increase the ability of RTs
to implement evidence-based minimization measures in their
operations.

A competence that received a low estimate in frequency of
use was ‘Empowering the patient by involving him/her in the
examination and treatment’ (M = 3.51). The frequency ‘Never’
was selected by 27.6% (n = 21) of RTs, which was the highest
percentage in both domains. According to the authors' own
observations, RTs may not have the highest responsibility
for safeguarding the patient's emotional well-being during
the examination. Instead, an accompanying nurse has this
area of responsibility (personal communication, 26/11 2019).
This division of patient responsibility can indicate that RTs
do not see ‘Empowering the patient by involving him/her in
the examination and treatment’ as their responsibility. The
frequency of use of this competence was also rated low in
the study by Vanckaviciené et al. [33]. This might indicate a
low frequency of use of this competence in several different
countries.

The competence ‘Identifying and encountering the patient
in a state of shock’” received the rating M= 5.32 for self-
assessed level of competence and M=2.78 for frequency of use,
with 35.5% (n=27) choosing the frequency ‘Very Seldom’. It is
possible that RTs in the hospitals included in the study rarely
need to exercise this competence. Lack of education at the
undergraduate level or as a clinically active RT could also be
reasons for this result. A low self-assessed level of professional
competence could be seen in the study by Andersson et al. [31]
where it received the lowest value of the competences.

In domain A, a competence with a high estimate was
‘Adequately informing the patient’ (M = 4.18) where RTs chose
the frequency ‘Always’ with 19.7% (n = 15). This competence is
an important part of both the Swedish radiographer profession
andtheJapanese RT profession [8,25]. In the study by Andersson
etal. [31], it was the competence rated as most frequently used.
Since the profession is characterized by short patient meetings
and a high flow of patients [9] it is not surprising that RTs rate
the frequency of use of this competence as high.
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Conclusion and clinical implications

The results of the study highlight aspects of RTs’ professional
competence such as the high level and frequency of use of the
technical part of the profession. The study also highlights
competences which received low ratings in level and frequency
of use, mainly relating to nurse-initiated care. The study
contributes to an increased understanding of the Japanese
RTs’ areas of expertise. Clinical implications are that the
study and RCS can be used in diagnostic radiology contexts
and open new doors for the development of competence, both
on a national and a global scale. Prior to the study, there was
a knowledge gap regarding RT’s professional competence.
Reflection and evaluation of professional competence affects
how education for the future radiographers should be designed
[31] and documents the competences which are used or not
used in the present moment. This provides a basis for planning
and evaluating competence development in areas such as
patient safety and organization.

The results can be used as a basis for future research and
degree projects in internationalization. Further research is
needed to provide a deeper understanding of RTs’ professional
competence and subjective experiences of the profession in
Japan as well as globally.
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