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Introduction: Radiographers' engagement in research is important for the development of evidence-
based practice in radiography; however, radiographers' interest in research has rarely been reported.
This study sought to ascertain radiographers' opinions about radiography research and investigate their
involvement in research activities in four Nordic countries.
Methods: This study was conducted in Denmark, Finland, Norway and Sweden. A study-specific ques-
tionnaire was developed in English and adapted to each language of the study sample, and the content
and face validity of the adaptations were evaluated. An online tool was used to collect the study data. The
questionnaire link was distributed in September 2019 to radiographers working in clinical settings in
four Nordic countries (n ¼ 4572).
Results: The overall response rate was 14% (n ¼ 662/4572). Research involvement was reported by 33% of
the respondents; data collection was the main type of contribution. Radiographers who contributed to
research were more likely to be male, have longer work experience, hold a master's or doctoral degree,
work as managers and be employed in university hospitals. Nearly all agreed that radiography research is
needed to promote the radiography profession and provide the evidence base for radiographic practice.
However, only 14% were aware of the current research evidence regarding their professional field of
specialisation, and 19% indicated that they developed current practices based on research evidence.
Conclusion: The findings indicate that, although radiographers had positive attitudes towards radiog-
raphy research, their involvement in research and utilisation of research evidence in practice is low.
Implications for practice: Strategies should be developed to improve knowledge and skills related to
evidence-based practice and stimulate radiographers' engagement in research.
© 2021 The College of Radiographers. Published by Elsevier Ltd. This is an open access article under the

CC BY license (http://creativecommons.org/licenses/by/4.0/).
urku University Hospital, PO

ko), bodil-t.andersson@med.
(A. Bolejko), Jed@ucn.dk

@gmail.com (A. Henner), bo.
et.no (A. Sanderud).

ished by Elsevier Ltd. This is an ope

ndersson, A. Bolejko et al.,
iography, https://doi.org/10.10
Introduction

Evidence-based practice (EBP) has become increasingly impor-
tant for facilitating the transfer of research evidence into clinical
practice in healthcare settings, including radiography.1e7 EBP in-
corporates the use of the best available, current, valid and relevant
research evidence with clinical expertise and patient values in
clinical decision-making for achieving optimal outcomes.2,6,8,9

Although radiographers' attitudes towards research and
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utilisation of research evidence have become more positive,3,4,7,10

and publication activity in the radiography field has increased
over the past decade,11 EBP within radiography is still not well
established.2e4 Moreover, radiographers' reported involvement in
research remains low,3,4,7,10 and those who participated mainly
gained research experience during their studies.3,4,7

The importance of research and EBP in radiography education
and training curricula has been acknowledged.12e17 To strengthen
EBP within the curriculum, the European Federation of Radiogra-
pher Societies (EFRS) suggested research-led teaching, research-
oriented teaching and research-tutored practices in its Statement
on Radiography Education (2019).14 Radiography educational pro-
grammes are also required to reflect the latest developments and
responds to future healthcare needs.14 The commitment to research
is expected to improve the radiographic practice, support the
development of radiography education and enable our profession
to grow and evolve.11,14

EBP development in radiography is a process that necessitates
changes in attitudes and behaviour and the establishment of a
research culture.5,10,11 Engaging radiographers in research may
influence their perceptions of the value of research evidence and
help them embrace EBP within their professional domain.2,18,19

Radiographers' attitudes and behaviour in the context of
research in the Nordic countries (Denmark, Finland, Norway and
Sweden) is unknown due to limited number of empirical studies.
This study aimed to address this gap by ascertaining radiogra-
phers' opinions about radiography research and investigating
their involvement in research activities. The study's specific aim
was to investigate and compare the personal, educational and
professional characteristics of radiographers who contributed to
research with those who did not. We also describe the devel-
opment and validation of the questionnaire used for data
collection. The study is part of a larger research project that aims
to identify potential barriers and facilitators for research partic-
ipation and the utilisation of research evidence by radiographers
working in clinical settings in the Nordic countries. The results
regarding potential barriers and facilitators will be reported in
future publications. The results from the overall research project
are intended to contribute to the development of a multinational
strategy for radiography research and the establishment of EBP in
radiography.
Methods

Study design and sample

This cross-sectional, observational study was conducted
concurrently in four Nordic countries: Denmark, Finland, Norway,
and Sweden (hereafter referred to as sites). Between September
and November 2019, a sample of 4572 radiographers working in
clinical settings was invited to complete an online questionnaire.
Questionnaire development and validation

A draft questionnaire in English was developed on the basis of
previous study results.3,10 The draft questionnaire was evaluated in
terms of its content and face validity,20,21 and the wording and
comprehensibility of the questionnaire items and response cate-
gories were assessed. Three experienced radiographers with
expertise in questionnaire development were informed of the
questionnaire's purpose and conducted the evaluation separately.
Based on their comments which mainly related to the wording of
questionnaire items, the draft questionnaire was further developed
in a panel discussion amongst the authors.
2

The questionnaire was translated into the target languages
(Danish, Finnish, Norwegian and Swedish) and adapted to each site.
This step included forward and backward translating and pretest-
ing by a target group.22,23 One bilingual person with radiography
knowledge translated the questionnaire from English into the
target language at each site. The authors reviewed the forward
translation at each site in case of inconsistencies between the
English and the translated version. Inadequate expressions and
concepts in the translations were identified and resolved. The
translated version was translated back to English at each site by an
independent bilingual person unfamiliar with the questionnaire
and radiography. Discrepancies between the draft questionnaire in
English and the back translations from the target languages were
discussed amongst the authors until consensus was reached. Pre-
testing of the questionnaire in the target languages was performed
with a sample of the intended respondents at each site (n ¼ 16 for
the total sites). Radiographers were asked to comment on the
wording and comprehensibility of the items and response cate-
gories and the ease and duration of answering the questionnaire.
The authors reviewed the feedback from the pretest, and minor
adaptations to all the questionnaire versions were made.

The final version of the questionnaire (in English and the target
languages) comprised 29 items, including sample characteristics,
opinions about radiography research, participation in research ac-
tivities, utilisation of research evidence and factors that might
promote or prevent participation in research and utilisation of
research evidence amongst radiographers. The questionnaire
included open-ended, multiple-choice, yes/no and short specifying
open questions and statements with a 6-point Likert-scale
(‘completely agree’, ‘strongly agree’, ‘somewhat agree’, ‘somewhat
disagree’, ‘strongly disagree’ or ‘completely disagree’). The full
version of the questionnaire in English is provided in Appendix A.

Data collection

To collect the study data, a survey and reporting online tool,
Webropol 3.0 (Webropol Oy, Helsinki, Finland), was applied at all
sites. The questionnaire link was distributed with a cover letter via
the heads of radiology departments in Denmark and the national
radiographer societies in Finland, Norway and Sweden. Up to two
reminders to all invitees were sent.

Data analysis

The data was analysed with IBM SPSS Statistics for Windows,
Version 26.0 (IBM Corp. 2019, Armonk, NY, USA) using descriptive
statistics methods. The chi-square test (X2) was applied to inves-
tigate differences between the categorical variables. An indepen-
dent samples t-test was used to compare the continuous variables.
A p-value <0.05 was considered statistically significant. The
‘completely agree’ and ‘strongly agree’ responses were combined to
represent full agreement with the statements, while ‘strongly
disagree’ and ‘completely disagree’were combined to represent full
disagreement.

Ethical considerations

For this type of study, an ethical review is usually not
required.24e26 However, ethical considerations were reviewed with
reference to the Helsinki declaration.27 The study did not encom-
pass sensitive personal information and radiographers were
informed in the cover letter that their participation was voluntary
and anonymous. By completing the questionnaire and submitting
their answers, the respondents consented to be involved in the
study.
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Results

The overall response rate was 14% (n¼ 662/4572) and per site as
follows: Denmark 19% (n ¼ 173/902), Finland 11% (n ¼ 256/2389),
Norway 17% (n ¼ 91/540) and Sweden 19% (n ¼ 142/741). In total,
640 responses were analysed to assess radiographers' opinions on
radiography research and involvement in research activities; re-
sponses received from other than radiographers working in clinical
settings (n ¼ 15) and with missing values in open-ended questions
were excluded (n ¼ 7). Most respondents were female (81%), had a
bachelor's degree (63%) andwere employed as clinical radiographers
(86%) (Table 1). The respondents' mean age was 43 years (standard
deviation [SD] ¼ 11, range 21e67). Work experience as a radiogra-
pher ranged from 0 to 43 years and averaged 14 years (SD ¼ 11).

Fifty-four percent (n ¼ 345) of the respondents had been
involved in quality development activities at their workplaces after
graduating, while involvement in research activities was reported
by 33% (n ¼ 208). Contribution to research was more common
amongst males than females (50% vs 28%; X2(1) ¼ 22.255,
p < 0.001) and more common amongst managers than those
working in radiographer or other positions (54% vs 29% vs 44%;
X2(2)¼ 17.163, p < 0.001). The independent samples t-test revealed
that those who contributed to research were slightly older
(t(638) ¼ �2.985, p ¼ 0.003) and had longer work experience
compared with those who did not (t(638) ¼ �5.231, p < 0.001).
Approximately 44% (n ¼ 116) of the respondents employed in
university hospitals were involved in research activities, while in
the private sector or health centre, regional and central hospitals
research involvement was reported by 22% (n ¼ 11) and 24%
Table 1
Demographic characteristics of the study sample.

Variable Denmark Fi

(n ¼ 172) (n

Gender, n (%)
Male 54 (31) 28
Female 118 (69) 21

Age, n (%)
<30 y 50 (29) 29
31e40 y 52 (30) 78
41e50 y 41 (24) 57
51e60 y 26 (15) 65
>61 y 3 (2) 11

Educational level, n (%)
No academic degree 34 (20) 74
Bachelor's degree 120 (70) 13
Master's degree or equivalent 18 (10) 31
Doctoral degree 0 (0) 0
Other 0 (0) 0

Time since graduation as a radiographer, n (%)
<5 y 61 (36) 66
6e14 y 58 (34) 59
15e24 y 35 (20) 55
25e34 y 14 (8) 41
>35 y 4 (2) 19

Place of work, n (%)
Health centre, regional or central hospital 97 (56) 10
University hospital 75 (44) 90
Private sector 0 (0) 42
Other 0 (0) 5

Main work position, n (%)
Radiographer 148 (86) 21
Manager or equivalent 16 (9) 20
Other 8 (5) 6

Work experience as a radiographer, n (%)
<5 y 61 (35) 68
6e14 y 61 (35) 61
15e24 y 30 (18) 62
25e34 y 15 (9) 38
>35 y 5 (3) 11
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(n ¼ 77), respectively. Regarding educational background, contri-
bution to researchwas indicated by 34% (n¼ 50) of the respondents
without an academic degree, by 26% (n ¼ 107) holding a bachelor's
degree, by 57% (n ¼ 47) holding a master's degree and all doctoral
degree holders (n ¼ 3). Data collection was the typical contribution
to research activities (88%) (Table 2).

According to the results, 27% (n ¼ 170) of the respondents
indicated familiarity with their workplaces' research strategy, 26%
(n¼ 169) were unfamiliar with it, 37% (n¼ 235) stated that they did
not know if such a strategy existed, and 10% (n¼ 66) confirmed that
they did not have it. Familiarity with the research strategy signifi-
cantly influenced the frequency of involvement in research activ-
ities (X2(3) ¼ 91.643, p < 0.001). Of those who contributed to
research, 51% (n ¼ 105) were familiar with their workplaces'
research strategy.

Nearly all the respondents agreed that radiography research is
needed to promote the profession (83% fully agreed; 15% some-
what agreed) and to provide the evidence base for radiographic
practice (81% fully agreed; 17% somewhat agreed) and that clinical
decisions in radiographic practice should be based on research
evidence (76% fully agreed; 21% somewhat agreed) (Fig. 1). The
respondents did not perceive that radiographic research should be
initiated and led by educational or healthcare institutions only;
instead, cooperation between these two was regarded as impor-
tant for conducting research in this field (73% fully agreed; 21%
somewhat agreed). To a greater extent, radiographers with a
doctoral/licentiate degree and master's degree were considered
more competent to conduct radiography research than those with
a lower degree (Fig. 1).
nland Norway Sweden Total

¼ 240) (n ¼ 89) (n ¼ 139) (n ¼ 640)

(12) 22 (25) 19 (14) 123 (19)
2 (88) 67 (75) 120 (86) 517 (81)

(12) 17 (19) 15 (11) 111 (17)
(32) 30 (34) 34 (24) 194 (30)
(24) 20 (22) 29 (21) 147 (23)
(27) 17 (19) 43 (31) 151 (24)
(5) 5 (6) 18 (13) 37 (6)

(31) 4 (5) 34 (25) 146 (22)
5 (56) 64 (72) 86 (62) 405 (63)
(13) 20 (22) 13 (9) 82 (13)

(0) 1 (1) 2 (1) 3 (1)
(0) 0 (0) 4 (3) 4 (1)

(27) 17 (19) 38 (27) 182 (29)
(25) 27 (30) 36 (26) 180 (28)
(23) 22 (25) 18 (13) 130 (20)
(17) 17 (19) 19 (14) 91 (14)
(8) 6 (7) 28 (20) 57 (9)

3 (43) 25 (28) 96 (69) 321 (50)
(37) 58 (65) 39 (28) 262 (41)
(18) 5 (6) 3 (2) 50 (8)

(2) 1 (1) 1 (1) 7 (1)

4 (89) 69 (77) 116 (83) 547 (86)
(8) 14 (16) 11 (8) 61 (9)

(3) 6 (7) 12 (9) 32 (5)

(28) 20 (22) 39 (28) 188 (29)
(25) 32 (36) 36 (26) 190 (30)
(26) 19 (21) 21 (15) 132 (21)
(16) 14 (16) 18 (13) 85 (13)
(5) 4 (5) 25 (18) 45 (7)



Table 2
Reported involvement in research activities (n ¼ 208).

Type of research activity Number of responses, (%)a

Planning the study 97 (47)
Writing the research protocol 63 (30)
Applying for project funding 21 (10)
Applying to ethics committee 31 (15)
Applying for hospital or other approval 36 (17)
Reviewing the background literature 54 (26)
Recruiting participants 62 (30)
Collecting the data 183 (88)
Analysing the data 76 (37)
Writing a scientific article 39 (19)
Writing an article in a professional magazine 28 (14)
Presenting results at a conference 51 (25)
Other activity 7 (3)
Total 748

a Multiple responses allowed.
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Fourteen percent (n ¼ 89) of the respondents fully agreed and
38% somewhat agreed (n ¼ 243) that they were aware of the
current research evidence regarding their professional field of
specialisation in radiography, and those who contributed to
research perceivedmore awareness of evidence than thosewho did
not (X2(3) ¼ 41.621, p < 0.001) (Fig. 2). Amongst the respondents,
19% (n¼ 121) fully agreed and 37% (n¼ 237) somewhat agreed that
they developed current practices based on research evidence, and
those who contributed to research developed EBP more than non-
contributors (X2(3)¼ 48.649, p < 0.001). The respondents preferred
to discuss research evidence with their own colleagues (other
radiographers), rather than with management or other pro-
fessionals like physicists and radiologists (Fig. 2). Moreover, 15%
(n ¼ 93) reported that they discussed research evidence with
radiography students (Fig. 3).

Discussion

Research is a key component of EBP in radiography and a
fundamental pillar of radiography's identity and credibility as a
distinct academic profession.11 Engaging radiographers in radiog-
raphy research and advancing radiographer-led research is crucial
Figure 1. Opinions of responding radiographers in four No
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to develop the profession's evidence base and to adopt new clinical
practices.18,19 To the best of our knowledge, this was the first study
concurrently conducted in four Nordic countries to ascertain radi-
ographers' opinions about radiography research and involvement
in research activities. A low level of research involvement (33%)was
observed amongst radiographers after their graduation from radi-
ography education, which, however, seems higher than corre-
sponding percentages (14%e27%) in national studies.3,4,7,10

Radiographers reported contributions to various research-
related activities, with data collection being the main type of
input. This finding is consistent with previous studies3,10 and in-
dicates that radiographers are not actively involved in research.
Assisting in data collection for clinical research studies, for example
by taking x-rays or by conducting MRI scans to healthy volunteers,
does not necessarily advance radiography research or add new
knowledge to the radiography evidence base. Although radiogra-
phers contribute to data collection in such clinical studies, unfor-
tunately their names are rarely added to the resulting article as an
author. This is presumably because radiographers are not usually
considered as a member of the academic research group and thus
they do not have a substantive role in the research design, con-
duction or data analysis. Being active and joining the research
groupmay provide a basis for excellent learning opportunities, help
to advance the research skills, build up a valuable network with
other researchers, and develop confidence in professional life.

This study revealed that radiographers who contributed to
research were more likely to be male, have longer work experience,
have a master's or higher degree, work as managers and be
employed in university hospitals. The gender distribution of radi-
ographers was unequal in the study sample; thus, the effect of
gender on research contribution remains unclear. In contrast to Ooi
et al.'s study,7 this study found that radiographers with longer work
experience were more likely to be involved in research than those
with less experience. One possible explanation could be that more
experienced radiographers wish to take on new responsibilities
and challenges within imaging departments besides their routine
clinical work and thus are willing to engage in research.

The greater contribution to research was perceived amongst
radiographers with a higher educational background.
rdic countries (n ¼ 640) about radiography research.



Figure 2. Level of agreement with statements regarding evidence-based practice (EBP) in radiography amongst radiographers in four Nordic countries (n ¼ 640). Results are
presented for the whole study sample and divided by the contribution to research. Chi-square analyses yielded significant differences in opinions regarding all statements between
those who had contributed and those who had not contributed to research activities (X2(3) ¼ 29.863e57.811, p < 0.001 for all comparisons).
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Master's-level graduates, upon the successful completion of their
studies, should be able to conduct research using appropriate
methods, analyse and interpret data, write a manuscript for pub-
lication, disseminate findings locally, nationally and internationally
and improve practice through EBP.28 Nevertheless, in this study,
only 57% of master's degree holders reported research contribu-
tions. Further studies are needed to assess the experiences of new
master's graduates and whether the knowledge and skills obtained
during their master's degree programme meet their work re-
quirements and responsibilities. In addition, the impact of radiog-
raphers with postgraduate education on clinical practice in imaging
departments requires investigation.29 The greater contribution of
managers to research compared with those working as radiogra-
phers or other positions may be because most hold a master's
degree. Transitioning from being a clinical radiographer to a radi-
ography management position after postgraduate education is a
common career path in the clinical setting. The higher proportion
of contribution to research amongst radiographers employed in
university hospitals compared to other healthcare institutions is
probably because research, innovation and education are integral to
Figure 3. Opinions of radiographers in four Nordic countries (n ¼ 640) on r
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university hospitals' daily activities.30 However, radiography
research could and should be conducted in smaller healthcare in-
stitutions. They also may provide a unique research environment
and facilities to conduct research in the radiography field.

As in previous studies,3,4,7,10 this study's respondents had posi-
tive attitudes towards radiography research. Research was consid-
ered important for promoting the profession and providing the
evidence base for radiographic practice. Although 76% of the
radiographers fully agreed that clinical decisions in radiographic
practice should be based on research evidence, only 14% were
aware of the current research evidence regarding their professional
field, and only 19% reported that they develop current practices on
the basis of research evidence. Several respondents also found it
difficult to critically appraise the quality of research for providing
EBP. These findings imply that EBP in radiography is still not widely
adopted. A shift towards EBP requires efforts to improve radiogra-
phers' research knowledge and skills and strengthen their per-
ceptions about the benefit of EBP. Mentoring by experienced
radiographers with a higher academic degreemay accelerate a shift
towards EBP in radiography3,7 and enhance radiographers'
adiography students and evidence-based practice (EBP) in radiography.
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engagement in research.11 This is supported by this study's results,
which showed that radiographers preferred to discuss research
evidence with their own colleagues and that radiographers with
doctoral and master's degrees were predominately considered
competent to conduct radiography research. Discussing research
evidence with radiography students seems to be uncommon
among radiographers, as only 15% of the respondents fully agreed
with this statement. The rush and heavy workload in daily work
could partly explain this finding.

This study has strengths and limitations. The content validity
evaluation of the questionnaire (literature review, evaluation by
experts and field testing) used in this study supports the study
results' validity. The 14% response rate is relatively low, but similar
response rates have been reported.10 Despite the reasonably large
sample size, the convenience sampling of radiographers may limit
the representativeness of the findings and thus their generalisation
to the whole population of radiographers across Nordic and other
countries. The potential effects of selection bias cannot be
completely excluded, as it is possible that radiographers who were
unfamiliar with research and EBP declined to answer the
questionnaire.

Conclusion

This study provided an overview of the research involvement
and the opinions towards radiography research amongst radiog-
raphers in four Nordic countries. The results indicate that, although
radiographers had positive attitudes towards radiography research
and considered it important for their profession and radiographic
practice, their involvement in research and utilisation of research
evidence in practice is low. This highlights the need for strategies to
improve radiographers' knowledge and skills related to EBP, stim-
ulate their engagement in research activities and encourage them
to take a leading position in radiography research.
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