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Abstract 

Objective:  Significant geographical variations in the use of diagnostic imaging have been demonstrated in Norway 
and elsewhere. Non-traumatic musculoskeletal conditions is one area where this has been demonstrated. A national 
musculoskeletal guideline was implemented in response by online publishing and postal dissemination in Norway in 
2014 by national policy makers. The objective of our study was to develop and conduct an intervention as an active 
re-implementation of this guideline in one Norwegian county to investigate and facilitate guideline adherence. The 
development and implementation process is reported here, to facilitate understanding of the future evaluation results 
of this study.

Results:  The consolidated framework for implementation research guided the intervention development and imple-
mentation. The implementation development was also based on earlier reported success factors in combination with 
interviews with general practitioners and radiologists regarding facilitators and barriers to guideline adherence. A 
combined implementation strategy was developed, including educational meetings, shortening of the guideline and 
easier access. All the aspects of the implementation strategy were adapted towards general practitioners, radiologi-
cal personnel and the Norwegian Labor and Welfare Administration. Sixteen educational meetings were held, and six 
educational videos were made for those unable to attend, or where meetings could not be held.

Keywords:  Guideline implementation, Intervention development, Primary care, Radiology, Musculoskeletal, Non-
traumatic
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Introduction
Radiology has been an important part of diagnostics for 
a long time, and as the field has become more advanced 
and complex, the last decades have seen an increased use 
of diagnostic imaging services [1, 2]. This has led to an 
increased need for guidelines; thus the American Col-
lege of Radiologists and the Royal College of Radiologists, 
among others, developed referral guidelines in the early 
90s for diagnostic imaging. These guidelines are decision 
aids for referrers, who give recommendations regarding 
the optimal examination(s) for a specific clinical question 

[3]. Sufficient resources for maintaining national guide-
lines broadly covering all clinical questions have not been 
allocated in Norway.

Significant geographical variations in the use of diag-
nostic imaging have been demonstrated in Norway, as 
elsewhere, and waiting times have increased [4]. Approx-
imately 19% of all consultations in primary care were 
found to be about complaints from the musculoskeletal 
system, and a large portion of these patients would be 
referred to diagnostic imaging [4]. The Norwegian Direc-
torate of Health developed the national musculoskeletal 
guideline for these reasons, and implemented it by online 
publishing and postal dissemination in 2014. This guide-
line provides recommendations regarding the use of the 
four most commonly used modalities, conventional radi-
ography (CR), computed tomography (CT), magnetic 
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resonance imaging (MRI) and ultrasound (US) for the 
diagnosis of non-traumatic musculoskeletal diseases [4].

The available guidelines appear to be sparsely known 
in primary care and the radiological field, and a minority 
of general practitioners, who are the main target group 
for the guideline, report using them (2/8 interviewed GPs 
reported actively using them) [5].

Several methods of implementing the guidelines 
regarding diagnostic imaging have been tried, but the 
effects on radiological practice is quite variable [6–9]. 
It has been seen, however, that the more educational 
implementation strategies (seminars, reminders, feed-
back) [10–13] and strategies delivered during the deci-
sion moment (reminders, posters and cards used during 
patient consultation) [14, 15] the greater their effect is 
than postal dissemination, for example. This has also 
been found in other areas of medicine [16]. Yet, even if an 
effect is observed immediately after an implementation, 
it may not last over time [17]. However, it has been found 
that education about, and easy access to, the guideline, 
changes in the referral form, and combinations of dif-
ferent methods have a more positive effect on changing 
practice behavior over time [18, 19].

This study’s objective was to develop and conduct an 
active re-implementation of the Norwegian musculo-
skeletal guideline to investigate and facilitate guideline 
adherence. This is important, since this guideline is not 
used extensively in primary care, and few radiologi-
cal personnel know of its existence [5]. The aims of the 
re-implementation were to facilitate adherence to the 
Norwegian musculoskeletal guideline and to potentially 
increase the appropriateness of the diagnostic imaging 
applied to non-traumatic musculoskeletal diseases.

We report here on the development and implemen-
tation process as additional data provided to facilitate 
understanding of the future evaluation results of this 
study.

Main text
Development of the re‑implementation
Setting and population
The intervention was carried out in one county in Nor-
way, and the primary target groups were practicing 
general practitioners (GPs) and radiologists. GPs were 
chosen since the guideline is aimed at primary health 
care providers; however, radiologists will also ben-
efit from knowledge of the guideline. Radiologists are 
obliged by law to ensure that unjustified examinations are 
changed or stopped; thus they were also included as a tar-
get group, and because they extensively collaborate with 
radiographers. The radiographer is often the first, and 
only, person to assess the referral to CR examinations.

The Norwegian Welfare and Labor Administration 
(NAV) were also included because of their collaboration 
with GPs. NAV will benefit from knowledge of the guide-
line to avoid requiring GPs to make referrals to diagnos-
tic imaging, as this may not be justified in some cases, 
but is wanted to document disease.

Recruitment
First author AMG made recruitment through telephone 
or e-mail contact with the different medical offices and 
medical centers and gave information about the interven-
tions content and process. They decided whether to par-
ticipate or not on the basis of the information. Telephonic 
contact was made when an educational meeting could 
not be held to inform the potential participants about the 
intervention, and their e-mail addresses were collected to 
enable circulation of links to educational videos. Infor-
mation was also provided about a shortened versioned of 
the guideline that would be sent through the regular mail.

Development of the implementation strategy
The project’s first phase comprised interviews with 
GPs and radiologists to find barriers and facilitators for 
guideline adherence [5]. Information on facilitators and 
barriers found in the interviews was used to decide on 
the components of the implementation strategy, supple-
mented by the implementation literature were previously 
successful, to determine if any of these could be used in 
addition to the information from the interviews.

The main points raised in both the interviews, and in 
the literature, were lack of education regarding the guide-
lines (lack of familiarity), the guidelines being too long, 
and a need for easier access [5, 20, 21]. This resulted in 
the development of a combined strategy with educational 
meetings, shortening of the guideline through extractions 
of the already existing recommendations and providing 
easy access to the guideline.

The process construct from the consolidated frame-
work for implementation research (CFIR) was also used 
as a guide, as it explains elements that could be important 
for the implementation (for example, the use of champi-
ons and opinion leaders), and underline the importance 
of planning and executing the intervention to plan [22]. 
See Fig.  1 for a complete overview of the intervention, 
including its different parts that the groups received dur-
ing the intervention.

Parts of the educational element and the shortened 
guideline were developed in cooperation with a practice 
coordinator as a liaison between the primary and sec-
ondary care practitioners, because of the coordinators’ 
experience in primary care. This included an overview 
of the cooperation between primary care and second-
ary care, thereby functioning as a sort of champion in 
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this case. Since the most common musculoskeletal 
complaints from patients seen in primary care facili-
ties in Norway are regarding the neck, shoulders, lower 
back and knees [23], the focus for the shortened guide-
line and the educational component was on these areas. 
This was done by making an excerpt of the pre-existing 
short version of the recommendations published by the 
Norwegian Directorate of Health into a flow-sheet on a 
laminated sheet of A4-paper, which could easily be kept 
at the users’ desks. The guideline was also published in 
the Norwegian clinical manual (NEL), a general medi-
cal encyclopedia aimed at health professionals, and the 
most used digital resource by the GPs, to further facili-
tate its accessibility.

The short version was also adapted to the radiologi-
cal departments, so it could be kept at the workstations 
or x-ray labs. The same style and format was chosen 
for the radiological departments as for the GPs, how-
ever, the information presented was somewhat differ-
ent. The general information about the modalities was 
removed, as it was perceived as unnecessary. Radiologi-
cal personnel had no digital resource corresponding to 
NEL and were, therefore, provided with links to two 
other existing online resources for the guideline (the 
Health Directorate’s web page and the Norwegian digi-
tal health library). The educational component was also 
adapted towards the radiological personnel.

Conducting the re‑implementation
The intervention’s educational component was an educa-
tional meeting conducted by AMG, who has first-hand 
knowledge and experience from the field as a trained 
radiographer. The educational meetings consisted of 
information about the guideline, as well as questions and 
discussions about the guideline. Their focus was on the 
recommendations given regarding the optimal exami-
nations for patients with pain from the neck, shoulder, 
lower back or knee, as well as the guideline’s aims and 
rationale. There was also a focus on why this guideline 
could be relevant for the radiological personnel’s work 
and how it could be used in their workplace.

These educational meetings were held in several are-
nas, such as in-house trainings, morning or lunch meet-
ings with single medical centers, or larger meetings that 
included all the medical practices in a municipality. Each 
meeting lasted between 30 and 60 min, depending on the 
number of attendees. The larger meetings usually lasted 
longer because of more discussions around the table. The 
benefit of holding these meetings in pre-existing arenas 
was that the attendees did not have to take extra time 
out of their schedule, making it more likely for them to 
attend. Table 1 provides an overview of the participants 
in the educational meetings.

Meetings were held with 12 of the county’s 26 munic-
ipalities between November 2017 and February 2018; 

Fig. 1  Overview of the intervention content for the included intervention groups
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given the meetings’ attendance, approximately 59% 
of the counties’ GPs received the education through 
the meetings. Educational videos were made for the 
remaining 14 municipalities and the GPs not attend-
ing the meetings. Six videos were developed that were 
equivalent to the education given during the meetings, 
presented by the first author. See Additional file  1 for 
details regarding the development and contents of the 
videos.

These educational meetings were also adapted for, 
and held at all three of the county’s radiological depart-
ments (two public hospitals and one private institu-
tion). The educational content was adapted towards 
radiological personnel; as previously mentioned, it was 
decided to include both radiographers and radiologists 
because radiographers are often the first, and only, to 
assess the referral. Those meetings lasted approxi-
mately 30  min, and the majority were held as lunch-
meetings. The education for this group also covered an 
introduction to the guidelines and the recommenda-
tions regarding patients with pain from neck, shoulder, 
lower back and knee. How radiological personnel could 
use this guideline and why it could be beneficial in 
their day-to-day work was the focus in order to facili-
tate guideline adherence, since this guideline is not pri-
marily aimed at them. The general information of the 
different modalities was not included, since this was 
perceived as unnecessary for this target group.

A 45  min meeting with NAV was also held in the 
same county; it covered the same topics as the meetings 
held with the GPs, as they included GPs and other spe-
cialties, and most would benefit from the same educa-
tion as the GPs in the municipalities.

Evaluation
The intervention will be evaluated by quantitative 
measurements (such as a time series) of radiological 
procedures performed in two counties (the interven-
tion county and one control), and by qualitative focus 
group interviews in the intervention county. These 
results will be published after the final measurements 
of effect are conducted in 2019.

Limitations
A broader approach that included more counties and 
all relevant health-care professionals, thereby includ-
ing chiropractors and manual therapists, could yield dif-
ferent results regarding the effects of, and challenges in, 
implementing the intervention, as well as improving the 
intervention’s transferability. However, this is an issue of 
resources, and major stakeholders have been included, in 
addition to a control county not receiving any interven-
tion components.

It can also be seen as a limitation that the radiologists 
only had the educational meetings and shortened versions 
of the guidelines and did not receive adapted educational 
videos or a digital resource adapted for them. Another 
drawback is that NAV did not receive the educational vid-
eos. However, nearly all of its relevant personnel attended 
the meeting. Another limitation was that no validation 
study was performed on the educational videos or short-
forms. However, they were direct extracts from the origi-
nal guideline, and should therefore still be fairly accurate.

An additional limitation is that participation was vol-
untary, so all participants were tentatively positive about 
the guideline, wished to learn more about it and were 
motivated to increase their use of it. The implementation 
process may have been different if the participants had a 
more skeptical viewpoint.

Additional file

Additional file 1. Development of the educational videos. Description 
of the development process of the educational videos used in the re-
implementation of the Norwegian Musculoskeletal Guidelines.

Abbreviations
CFIR: consolidated framework for implementation research; CR: conventional 
radiography; CT: computed tomography; GP: general practitioner; MRI: mag-
netic resonance imaging; NAV: Norwegian Labour and Welfare Services; NEL: 
Norwegian clinical manual; NSD: Norwegian Social Science Data Services; US: 
ultrasound.

Authors’ contributions
AMG contributed to the conception and design, and most of the writing of 
the manuscript. SW contributed to conception and design, critical revising 
of the manuscript and given final approval of the version published. KBL 
contributed to conception and design, critical revising of the manuscript and 
given final approval of the version published. BMH contributed to conception 
and design, critical revising of the manuscript and given final approval of the 
version published. All authors read and approved the final manuscript.

Author details
1 Department of Health Sciences in Gjøvik, Norwegian University of Science 
and Technology in Gjøvik (NTNU), Teknologiveien 22, 2815 Gjøvik, Norway. 
2 Faculty of Health Sciences, SHARE‑Centre for Resilience in Healthcare, Univer-
sity of Stavanger, Kjell Arholmsgate 41, 4036 Stavanger, Norway. 3 Depart-
ment of Optometry, Radiography and Lighting Design, Faculty of Health 
Sciences, University of South-Eastern Norway, PO Box 235, 3603 Kongsberg, 

Table 1  Overview of  the  participants from  the  different 
target groups and sites visited in the educational meetings

Target group No./total number Percentage 
of total

Sites visited

GPs 113/213 53% 12

Radiological personnel 28 N/A 3

NAV 5/7 71% 1

https://doi.org/10.1186/s13104-018-3894-4


Page 5 of 5Gransjøen et al. BMC Res Notes          (2018) 11:785 

Norway. 4 Center for Medical Ethics, University of Oslo, PO Box 1130, Blindern, 
0318 Oslo, Norway. 

Acknowledgements
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or 
analyzed during the current study. The data here is based on the development 
process, giving richer insight to the study conduction.

Consent for publication
Confirmation that consent was not required by Norwegian law for this 
research by the Norwegian Regional Ethics Committee can be provided by 
the corresponding author upon request.

Ethics approval and consent to participate
The study has ethical approval from the Norwegian Social Science Data 
Services (NSD) (Ref. 48267, 06 May 2016). All participation were voluntary and 
consented. As no personal information of the participants were obtained or 
used in this project consent is not required according to Norwegian law. This 
was confirmed by e-mail from the Regional Ethics Committee (REC). Nonethe-
less, verbal consent was given by all participants. The intervention consisted 
of an offer to learn more about the guidelines, and receiving a short version of 
the guideline.

Funding
Funding information is not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 24 August 2018   Accepted: 27 October 2018

References
	1.	 Saxebøl GOHM. Strålebruk i Norge—Nyttig bruk og godt strålevern for 

samfunn, menneske og miljø. nrpa.no: Statens Strålevern; 2014.
	2.	 Lau L. National, regional and global radiology and medical imaging refer-

ral guidelines: issues and opportunities. Radiological safety and quality. 
Dordrecht: Springer; 2014. p. 105–22.

	3.	 Stolberg HO. The development of radiology guidelines in Canada, part 1. 
Can Assoc Radiol J. 1999;50(2):83.

	4.	 Helsedirektoratet. Nasjonal faglig retningslinje for bildediagnostikk ved 
ikke-traumatiske muskel-og skjelettlidelser—Anbefalinger for primærhe-
lsetjenesten. Helsedirektoratet.no: Helsedirektoratet; 2014.

	5.	 Gransjøen AM, Wiig S, Lysdahl KB, Hofmann BM. Barriers and facilitators 
for guideline adherence in diagnostic imaging: an explorative study of 
GPs’ and radiologists’ perspectives. BMC Health Serv Res. 2018;18(1):556.

	6.	 Kerry S, Oakeshott P, Dundas D, Williams J. Influence of postal distribution 
of the Royal College of Radiologists’ guidelines, together with feedback 
on radiological referral rates, on X-ray referrals from general practice: a 
randomized controlled trial. Fam Pract. 2000;17(1):46–52.

	7.	 Ramsay C, Eccles M, Grimshaw J, Steen N. Assessing the long-term effect 
of educational reminder messages on primary care radiology referrals. 
Clin Radiol. 2003;58(4):319–21.

	8.	 Tracey NG, Martin J, McKinstry C, Mathew B. Guidelines for lumbar spine 
radiography in acute low back pain: effect of implementation in an 
accident and emergency department. Ulst Med J. 1994;63(1):12.

	9.	 Tahvonen P, Oikarinen H, Niinimäki J, Liukkonen E, Mattila S, Tervonen O. 
Justification and active guideline implementation for spine radiography 
referrals in primary care. Acta Radiol. 2017;58(5):586–92.

	10.	 Eccles M, Steen N, Grimshaw J, Thomas L, McNamee P, Soutter J, et al. 
Effect of audit and feedback, and reminder messages on primary-care 
radiology referrals: a randomised trial. Lancet. 2001;357(9266):1406–9.

	11.	 Grimshaw JM, Russell IT. Achieving health gain through clinical guide-
lines II: ensuring guidelines change medical practice. Qual Health Care. 
1994;3(1):45.

	12.	 Schectman JM, Schroth WS, Verme D, Voss JD. Randomized controlled 
trial of education and feedback for implementation of guidelines for 
acute low back pain. J Gen Intern Med. 2003;18(10):773–80.

	13.	 Thompson RS, Kirz HL, Gold RA. Changes in physician behavior and 
cost savings associated with organizational recommendations on the 
use of “routine” chest X rays and multichannel blood tests. Prev Med. 
1983;12(3):385–96.

	14.	 Barnett GO, Winickoff RN, Morgan MM, Zielstorff RD. A computer-based 
monitoring system for follow-up of elevated blood pressure. Med Care. 
1983;21:400–9.

	15.	 Cobo ME, Vicente A, Corres J, Royuela A, Zamora J. Implementing a 
guideline for the request of chest and abdominal x-rays in nontrauma 
pathologic conditions in an ED. Am J Emerg Med. 2009;27(1):76–83.

	16.	 Boaz A, Baeza J, Fraser A. Effective implementation of research into prac-
tice: an overview of systematic reviews of the health literature. BMC Res 
Notes. 2011;4(1):212.

	17.	 Fowkes F, Evans K, Hartley G, Nolan D, Roberts C, Davies E, et al. Multi-
centre trial of four strategies to reduce use of a radiological test. Lancet. 
1986;327(8477):367–70.

	18.	 Avorn J, Soumerai SB, Taylor W, Wessels MR, Janousek J, Weiner M. Reduc-
tion of incorrect antibiotic dosing through a structured educational order 
form. Arch Intern Med. 1988;148(8):1720–4.

	19.	 Chin HL, Wallace P, editors. Embedding guidelines into direct physician 
order entry: simple methods, powerful results. In: Proceedings of the 
AMIA Symposium. Bethesda: American Medical Informatics Association; 
1999.

	20.	 Barth JH, Misra S, Aakre KM, Langlois MR, Watine J, Twomey PJ, et al. Why 
are clinical practice guidelines not followed? Clin Chem Lab Med (CCLM). 
2016;54(7):1133–9.

	21.	 Lugtenberg M, Zegers-van Schaick JM, Westert GP, Burgers JS. Why 
don’t physicians adhere to guideline recommendations in practice? An 
analysis of barriers among Dutch general practitioners. Implement Sci. 
2009;4(1):54.

	22.	 Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science. 
Implement Sci. 2009;4(1):50.

	23.	 Lærum E, Brage S, Ihlebæk C, Johnsen K, Natvig B, Aas E. Et muskel-og 
skjelettregnskap. Forekomst og kostnader knyttet til skader, sykdommer 
og plager i muskel-og skjelettsystemet (A musculoskeletal accounting 
prevalence and expenses associated with injuries, diseases and ailments 
of the musculoskeletal system). 2013.


	Development and conduction of an active re-implementation of the Norwegian musculoskeletal guidelines
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Development of the re-implementation
	Setting and population
	Recruitment
	Development of the implementation strategy

	Conducting the re-implementation
	Evaluation


	Limitations
	Authors’ contributions
	References




