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Abstract
Background: The increasing complexity and variability in radiology have significantly fueled the need for
guidelines. There are many methods for disseminating and implementing guidelines however; and obtaining
lasting changes has been difficult. Implementation outcome is usually measured in a decrease in unwarranted
examinations, and qualitative data are rarely used. This study’s aim was to evaluate a guideline implementation
process and identify factors influencing implementation outcome using qualitative data.
Methods: Seven general practitioners and five radiological personnel from a Norwegian county participated in four
focus group interviews in 2019. The data were analyzed using qualitative content analysis, where some categories
were predetermined, while most were drawn from the data.
Results: Four main categories were developed from the data material. 1) Successful/unsuccessful parts of the
implementation, 2) perceived changes/lack of changes after the implementation, 3) environment-related factors
that affected guideline use, and 4) User related factors that affect guideline use.
Conclusions: Our findings show that clinical guideline implementation is difficult, despite the implementation
strategy being tailored to the target groups. Several environment- and user-related factors contributed to the lack
of changes experienced in practice for both general practitioners and radiological personnel.
Keywords: Implementation, Guidelines, Adherence, Practice change, Diagnostic imaging

Background
The need for, and use of guidelines have increased significantly with the ever-increasing complexity of medicine in
general, and radiology in particular. Moreover, guidelines
are responses to unwarranted variability in the services.
Many such guidelines target the referrer’s behavior, such
as the earlier guidelines in radiology developed by the
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Royal College of Radiologists, and the American College
of Radiologists, among others [1].
Implementation of best care and reducing non-indicated
imaging through evidence based guidelines is important
since overuse of medical services and inappropriate use of
medical services are still problems faced today [2]. These
uses of medical services, imaging included, may cause
patients more harm than good in the form of incidental
findings (which may lead to unwarranted treatment) [3, 4],
decreased self-perception of health [5] increased fearavoidance when imaging results are known by the patients
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[5, 6], and unnecessary radiation dose [7], with no shown
benefits when early imaging is provided [8].
Prevoius guideline implementation strategies for different guidelines aimed towards different parts of the
health care system (such as primary care, ambulatory
care or emergency rooms) have consisted of publication
in relevant journals [9], audit and feedback [10], educational outreach [11], and reminders [12], among others.
Such methods have been used to implement the Canadian c-spine rule in radiology [13], to reduce the amount
of conventional radiography (CR) performed for low
back pain [14] and to reduce the amount of skull radiographs performed [15]. More recently most implementation strategies comprise of educational meetings [16]
and providing of educational material [17], support and
counseling regarding guideline use [18], audit and feedback [18, 19], guideline-concordant structuring of medical records [17], the use of social media platforms
(Twitter, Facebook) [16], and patient education [16].
Lack of lasting impact on outcomes is a common challenge with all of implementation methods to some
degree. Guideline adherence tends to be reduced as time
goes by [9, 20]. However, the more active approaches
(e.g. educational meetings, workshops, audit and feedback) tend to have a greater and more lasting effect than
the more passive approaches (e.g, postal dissemination,
publication in relevant journals) on dissemination and
implementation [21]. The most effective measures however, seem to be multifaceted implementation strategies.
One study found that such a strategy led to a reduction
in patients referred to secondary care (5% of patients for
the multifaceted strategy group vs 10% of patients in the
passive implementation strategy group), and cost reduction (approximately 93£ per patient), however patients
were less satisfied [17]. A systematic review regarding
the reduction of unnecessary imaging and pathology
tests found that the three most effective implementations were multifaceted strategies consisting of three
components (45% relative reduction), two components
(32% relative reduction), and one component (28.6%
relative reduction) [22]. Lastly a multifaceted implementation targeted towards prescribing physicians in a Dutch
hospital led to a significant reduction in non adherence
(30.5% vs 21.8%) [18].
Other implementation strategies that have had an effect
on the use of patient treatment or use of diagnostic testing
(including imaging) have been targeted implementation
including introduction of the guideline and monthly feedback showing an increase in the adherence rate (baseline
28.1%, vs 61.5% for the targeted strategy) [19]. Interventions targeted towards both the clinicians and the families
in their care proved more effective than clinicians only
(61.9% [34.3%] vs 30%[32%]) [22], modified referral forms
reduced imaging by 36.8% [23] and targeted reminders to
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primary care physicians of appropriate indications for imaging reduces referrals by 22.5% [23].
Implementation outcome is often measured as a reduction in unwarranted examinations or tests, but an implementation process outcome may also be reported, such as
self-reported use of guidelines [24]. Qualitative results
may supplement and explain quantitative results and can
then be used to improve implementation efforts.
A national guideline was developed in 2014 in Norway
for diagnostic imaging of non-traumatic musculoskeletal
diseases. This guideline contains recommendations regarding which modality (x-ray, computed tomography,
magnetic resonance imaging, ultrasound) can be used
for the diagnosis of different diseases of the extremities,
joints and spine. The Norwegian Directorate of Health’s
implementation of this guideline consisted of postal dissemination and publication on their own website, along
with publication in an online health library [25]. This
had little success in increasing quality and reducing variability of examinations being performed, since most GPs
had not used it, and many were not aware of it at all
[25]. This led to a need for a second implementation
using a different strategy [26]. This implementation consisted of educational meetings and videos, as well as
digital access targeted towards General Practitioners
(GPs), and shortened versions of the guideline targeted
towards GPs and radiological personnel respectively, including the recommendations for the most common
complaints in primary care (i.e. pain in the neck, shoulders, lower back and knees). The target groups for this
implementation included GPs, radiological personnel
and the Norwegian Labour and Welfare Administration
(NAV). These groups were chosen since all are involved
in making the decision of performing diagnostic imaging. Accordingly, the implementation under scrutiny
was strictly a re-implementation, since the guideline had
already been implemented.
The aim of this study was to evaluate an implementation process and identify factors influencing implementation outcome using qualitative data analyzed according to
the Consolidated Framework for Implementation Research (CFIR) [27] and Implementation Fidelity (IF) [24].
The following research questions guided this study: Which
factors of the implementation strategy were perceived as
successful or unsuccessful by GP’s and radiological
personnel, and is the use of radiological services perceived
as better in accordance with the guidelines? Which factors
seem to influence the effect of the implementation?
Using both CFIR and IF to evaluate the implementation process is unique to this study, which enhances the
quality of the evaluation of the implementation. We contribute with insights from the Norwegian setting with
the Norwegian musculoskeletal guideline that may be of
high relevance for developing implementation strategies
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in other countries, and for performing evaluations implementation strategies for guidelines in other fields.

Methods
Design

This study is the third phase of a project that aims to
improve the health service by effective implementation
of the Norwegian Musculoskeletal Guideline (NMSG).
The first phase explored barriers and facilitators for
guideline adherence [25], while the second phase was
the development and implementation of the strategy
[26]. This phase of the project consisted of a passive part
and an active part. In the passive part a short version of
the guideline’s recommendations was given to the GPs
and radiological personnel, as well as already existing
digital resources being provided. These were links to
pages where the guidelines were previously published.
Lastly, another digital resource were provided to the
GPs, which consisted of publishing of the guideline in
the Norwegian Electronic Medical Manual (NEL), where
it was not previously published [26].
The active part of the implementation strategy consisted
of informational meetings with GPs or radiological
personnel, where the information was tailored to the attending profession. This meant that GPs were provided with further information regarding conventional x-rays, Computed
Tomography (CT), Magnetic Resonance Imaging (MRI) and
Ultrasound (US), and which tissues they can depict. For the
radiological personnel the tailoring consisted of information
regarding how the guideline could be used in their daily
work, even though the guideline was primarily aimed towards GPs. During these meetings the participants could
ask questions regarding the guideline recommendations.
The participants discussed the content of the guideline in
the context of their practice, and how they could be relevant
for their practice. Educational videos were produced for
personnel in the included places of work that could not attend, and other places of work and other places of work
where informational meetings were not possible [26]. For
more information regarding the informational meetings and
videos see the previous study in this project [26].
The current, third phase, was designed as a process
evaluation, exploring how the implementation was perceived, and which factors participants experienced influenced the process and outcome.
Participants and data collection

The study has ethical approval from the Norwegian Social Science Data Services (NSD) (Ref. 48,267, 06 May
2016). The final interview guide and consent form was
approved by the NSD in December of 2018. Four focus
group interviews to evaluate the implementation strategy
were conducted with a total of 12 participants: seven
GPs, one board certified radiologist, one trainee in
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radiology (registrar), and three radiographers during
January and February 2019. The groups comprised the
following participants: group 1-three GPs; group 2-the
radiologist, the registrar and one radiographer (public
hospital); group 3-two radiographers (private institution); and group 4-four GPs. Of the twelve participants,
nine participants were female and three were male.
None of the participants had viewed the videos, but
most participants had participated in the meetings. Since
all the participants showed some interest for the subject,
it could be assumed that these were somewhat more
likely to use the guideline. A trained radiographer, with
first-hand knowledge of the field and the Norwegian
context (AMG), conducted all interviews, AMG is
trained in qualitative methods and has experience with
qualitative semi structured interviews. But had no prior
experience in conducting focus group interviews. Therefore, the research team focused on substantial preparations and discussions before and after the interviews.
Data were collected through semi-structured focus
group interviews. This was to prevent leading questions
from being asked and to ensure that the topics of interest were covered. The interviews were conducted in
three municipalities in one Norwegian county. The participants were chosen on the basis that their place of
work was included in the earlier intervention, so they
were able to evaluate the implementation strategy. Invitations to the focus groups were extended towards the
radiological departments in two different public hospitals, one privately run radiological institution, eight medical centers and NAV, all of which had been included in
the previous intervention. Of all the invitees, 13 persons
consented to participate. One of those who consented
dropped out due to being ill at the time of the focus
group was conducted. Some participants had participated in the interviews performed in phase 1, as well as
the informational meeting, and some participants had
not participated in either. The latter was mainly the case
for the radiological personnel. There was good engagement from the participants in all the focus groups, however the engagement may have been somewhat higher in
the larger groups, and the discussions between the participants somewhat better.
An interview guide (please see Additional file 1) was developed based on one the CFIR’s five domains and comprised of the following topics from the chosen domain
(reflecting and evaluating): the intervention, the inner setting, the outer setting, the individual involved and the
process used to accomplish the implementation [27].
This study uses the major CFIR domain of process,
and in particular the construct of reflecting and evaluating [27], which refers to acquiring feedback not only
about the progress and quality of the implementation,
but also about the personal and team debriefing about
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progress and experience [27]. The questions developed
using this framework were used to answer both research
questions, i.e., regarding successful and unsuccessful
parts of the intervention and factors influencing the perceived outcome of the implementation.
Additionally, the interview questions developed using
CFIR were also used to measure IF, together with questions based on the IF framework. IF refers to the degree
to which the implementation is delivered as intended
[24]. Many factors can affect the degree of IF, and IF
affects the intervention’s outcome. Potential moderators affecting the adherence are the intervention’s complexity, the facilitation strategies, delivery quality and
participant responsiveness [24]. In this case the questions based on IF also helped answer the same research
questions as the questions based on CFIR. To the best
of our knowledge this is the first study to have explicitly used CFIR and IF in this type of tandem, where
the construct of reflecting and evaluating, more specifically the points of intervention characteristics, inner
setting and outer setting to help measure IF, and
thereby helps improving the evaluation of the implementation. These points from CFIR is suited for this
task since it also evaluates the quality of the intervention, and changes in inner setting or outer setting can
be an indicator of adherence. See Fig. 1 for more detail.
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The interview guide also covered characteristics of the
intervention, and of the perceived quality of the educational materials provided, as well as the intervention’s
inner and outer setting. One example of questions used
in the interview guide for the former are: How do you
feel the information given and the written material have
influenced your knowledge in this particular field? An
example of a question used in the interview guide regarding the outer setting is: Have you used the guideline
in meetings with demanding patients?
All interviews were conducted at the participants’ workplaces. The interviews lasted approximately 45 min, and
ranged from 40 to 60 min, and mean duration was 49 min.
See Additional file 1 to see the full interview guide.
Data material can be provided upon reasonable
request.
Analysis strategy

The data material comprise four semi-structured focus
group interviews. All interviews were tape recorded and
transcribed verbatim. The data were analyzed using Qualitative Content Analysis, which consists of five steps:
1)building a coding frame, 2)segmentation, 3)trial coding,
4)evaluating and modifying the coding frame, and 5)main
analysis [28]. In the building of the code frame some of
the categories and their respective subcategories were pre-

Fig. 1 Figure showing an overview of how the construct of reflecting and evaluating was used in this project, and how this is related to
implementation fidelity (IF). As can be seen in the figure, some of the points in the intervention characteristics from CFIR overlaps with IF, and
can thereby help measure IF. The use of Inner setting and Outer setting from CFIR was used as an indication of adherence, and could thereby
help measure IF
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determined. However, most of the categories and subcategories were drawn from the data, meaning the building
of the coding frame was partially deductive.
All authors contributed to all steps of the analysis to
avoid bias, ensuring a fitting coding frame was built and
ensuring that the interpretation reflected the material.

Results
The coding frame that was built in the first step of analysis, and used in the further analysis of the material,
consisted of four categories, each consisting of three to
five subcategories. Two of the categories relates to the
intervention (parts that were perceived as successful/unsuccessful) and any perceived changes associated with
guideline adherence, or lack thereof. The two last main
categories relates to factors that affected guideline adherence. All categories and subcategories includes the
viewpoints from both the GPs and the radiological
personnel. For an overview of the categories and subcategories, see Table 1.
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used the links provided with the physical short version,
and they found it somewhat difficult to find the guideline through online searches.
The access to a physical short-version of the guidelines
recommendations was perceived as the least successful
part of the implementation. Most of the GPs had used
them for a while immediately after receiving them, but
these papers had gone missing quite soon after the
implementation.
“I had it for a while too, but things like these, they
disappear.”
None of the participating radiological personnel was
aware of the existence of the physical short versions,
which the participants explained by the non-optimal
placement of these short versions in a room that was
not often used. The videos were not used by the participants, and where thereby not mentioned during the
focus groups.

Elements of the implementation perceived as successful
or non-successful

Perceived changes, or lack of changes, in practice after
the implementation

Most participating GPs perceived the informational
meetings that were arranged as positive, albeit with too
much information to be able to handle the details. For
this reason the informational meetings were seen as successful as a reminder of the existence of the guideline
and as a repetition of the guideline recommendations, as
described by one GP.

All changes that are listed in this section are not objectively measured, as these are the perceived changes of the
participants. The implementation led to perceived
changes in the use of the guidelines to some extent. Many
chose not to consult the guideline in their daily work,
because they perceived their practice complied with the
current guideline recommendations, as presented during
the informational meetings. This meant that the guideline was not used as a decision-making tool, but rather
as a tool in discussions with patients:

“So I have to say that I see what you have said
[during the informational meeting]as a very positive
contribution towards me making better assessments
of what are necessary examinations for my patients”
As only few of the radiological personnel in both the
hospital and the private institution visited participated in
the informational meetings, very few of the radiological
personnel interviewed could comment on the meeting.
However, those who had participated deemed the meetings as positive in regards to increasing awareness of the
guideline’s existence. Nonetheless, they thought it more
important that the referrers – rather than themselves –
had received the information of the guideline, and that
his could lead to greater changes in the use of diagnostic
imaging.
The GPs were also satisfied with the digital access to
the guideline, through the Norwegian Electronic Handbook for doctors (https://legehandboka.no/). This is the
digital resource most widely used by GPs when searching for information, such as guideline recommendations
regarding certain diseases. Radiological personnel do not
use the Electronic Handbook for doctors and had not

“I have used it a little, to show patients that there is
actually a cost for us to perform diagnostic imaging.
Or make an assessment of when to perform diagnostic imaging or not”
As far as the participating radiological personnel knew,
the guideline had not been used in their departments after
the implementation. There was, however, some agreement
that they experienced a slight decrease in the numbers of
examinations performed in their respective departments.
The participants could not remember if this decrease happened in conjunction with the implementation.
“In general the number of x-rays we perform have
decreased lately, but if you go to [private institution]
I don’t think you will see the same trend there”
Some of the GPs responded that they had started to wait
longer with some patients before referring them to diagnostic imaging, reflecting a change in referral pattern. However,
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Table 1 Overview of the coding frame with main categories and their subcategories
Main Categories

Subcategories

Quotes

Elements of the implementation perceived
as successful/non-successful (3.1)

Informational meetings

“So I have to say that I see what you have said
[during the informational meeting]as a very
positive contribution towards me making better
assessments of what are necessary examinations
for my patients”

Digital access to the guideline

“I mean it is NEL we mostly use, and many of
the guidelines are incorporated there.”

Physical copy of the short version
of the guideline

“I had it for a while too, but things like these,
they disappear.”

Changes in use of the guideline

“I have used it a little, to show patients that
there is actually a cost for us to perform
diagnostic imaging. Or make an assessment
of when to perform diagnostic imaging or not”

Changes in referral pattern

In general the number of x-rays we perform
have decreased lately, but if you go to [private
institution] I don’t think you will see the same
trend there”

Changes in justification and quality
of referrals

“[…]where I may still refer to unnecessary MRI
examinations of the shoulders and things like
that, where the examination wont give
much […]”

Changes in communication
between primary and secondary
care

“But the answers with the results [of the
examination]is as before, there is no increase in
feedback or anything like that”

Changes in communication with
Norwegian labor and welfare
administration

“But the problem is more that NAV generally has
a high demand towards us to refer to
examinations, and our clinical examination is not
enough for them.”

Organization and placement of
responsibility

“So we don’t have a regulatory body, and the
way the system works today there isn’t any
possibility to have a regulatory body for x-ray
referrals either.”

Lack of forum for direct
communication

“No, that’s difficult since we don’t have a system
where we can give this kind of feedback without
rejecting the referral completely”

Patient as a customer

“You have so much power as a patient today, for
a referrer…You can rate them [the referring GPs]
by how happy you are, and those reviews are
public online…”

Private actors in the radiological
field

“Well that is what is being advertised by some
private actors. Make sure you are healthy”.

Public media attention

“So the patients will see so much scare mongering
in the media, especially [tabloids].

Professional autonomy

“After all, that’s what clinical judgement is in
primary care, to deviate from guidelines and
touch and clinically assess the patient”

Complexity of the decision-making
process

“It’s not just that knee in a way, you have to
consider the entire person with their medical and
family history […] and situations like that is what
makes you deviate from the guidelines.”

Atitudes toward guidelines

“But it hasn’t been any focus on [the guideline]
from the higher ups anyway. We may not be that
good at referring to these kind of guidelines in
general.”

Perceived changes, or lack of changes, in
practice after the implementation (3.2)

Environment related factors affecting
guideline use and adherence (3.3)

User related factors affecting guideline
use and adherence (3.4)

some participants also felt that they still referred for unwarranted examinations, in the sense that they most likely
would not change a patient’s diagnosis or treatment. The

radiological personnel did not perceive any changes in the
quality of the referrals received in their respective departments (hospital/private institution).
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The analyses show no perceived changes in the communication between the GPs and radiological departments, or in the communication with the Norwegian
Labor and Welfare Administration (NAV).
Environment-related factors affecting guideline use and
adherence

Both GPs and radiological personnel argued that the
organization and placement of responsibility in the
health care services could make it difficult to adhere to
guidelines, especially for radiological personnel. The
radiological personnel frequently mentioned two points.
First, the referrals for conventional x-ray examinations
usually were not assessed by a radiologist in most departments, which limits the possibilities for guideline use
and adherence.
Second, the drop-in system used by many radiological
departments also made guideline adherence difficult.
This system allows the patient to go directly to the
radiological department with a referral from their GP
without a booked appointment and have the examination performed immediately. This statement from one
of the radiological personnel shows this lack of a system
for x-ray referral assessment:
“So we don’t have a regulatory body, and the way
the system works today there isn’t any possibility to
have a regulatory body for x-ray referrals either.”
Both of these points were seen as problematic because
the radiographer is the first to make an assessment of
the referral in both instances, when the patient had
already arrived in the department. This complicated the
assessment and any potential change or declining of the
referral.
We found that GPs perceived pressure from other professions (e.g, physiotherapists and chiropractors) and patients as a challenge to guideline adherence, i.e. patient
as a customer perception. For example, younger GPs
could be concerned about bad reviews online and patients changing their GP if they did not receive a referral.
Radiological personnel also talked about these challenges
and sympathized with the GPs’ perceptions. The statement made by one of the radiological personnel showed
that both groups received this as a problem:
“You have so much power as a patient today, for a
referrer…You can rate them [the referring GPs] by
how happy you are, and those reviews are public
online…”
Radiological personnel did not talk about the same
type of pressure; rather they experienced a pressure to
perform the examination requested by the referrer.
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Moreover, they talked about how they worked at a service department that was supposed to accommodate the
other departments in the hospital and referrers from primary care.
Some GPs feared that the risk of public media attention (such as newspaper articles) impelled an increased
demand for diagnostic imaging in the population. Another problem mentioned by many of the GPs were the
private actors in the radiological field, who market their
services to the population, thereby creating a perceived
need for diagnostic imaging among the patients.
Finally, both GPs and radiologists perceived a lack of a
forum for direct communication about the referrals as an
obstacle for assuring guideline adherence and quality of
referrals. The statement by one of the radiological
personnel demonstrates this:
“No, that’s difficult since we don’t have a system
where we can give this kind of feedback without
rejecting the referral completely”
They were talking about technological systems in that
quote. It was also mentioned that the electronic referral
system used by many hospitals and privately run institutions could be the ideal place to have such a feature, enabling feedback about referrals more easily that today.
GPs missed feedback from radiological personnel to
correct their practice, while radiological personnel
missed having an effective means of asking questions
about referrals and giving feedback to the referrer.
User related factors affecting guideline use and adherence

Our study found that most GPs perceived that their professional autonomy and clinical judgement had more
weight than guideline adherence when assessing a patient for potential diagnostic imaging, illustrated by this
GP’s statement:
“After all, that’s what clinical judgement is in primary care, to deviate from guidelines and touch and
clinically assess the patient”
Radiological personnel also argued that professional autonomy was important when assessing referrals and deciding whether a need existed for a modality deviating
from a referrers request.
Our findings also show that GPs considered the
decision-making-process to be complex, during which
not only a patient’s current symptoms needed to be
taken into account, but also a patient’s previous history, family history, and other relevant factors. These
combined factors often made guideline adherence
difficult, since the guideline recommendations often
do not take these factors into consideration.
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The radiological personnel also argued that it could be
difficult for the GPs to make decisions regarding diagnostic imaging. This was in part because the clinical
tests used today have limitations that make providing a
definite diagnosis difficult. Clinical assessment of a patient, in combination with tight time restraints, can be
difficult.
Finally, health care workers and the management’s
lack of focus on, and attitudes towards guidelines was
perceived to affect guideline adherence by both groups
interviewed, as this statement from one of the radiological personnel shows:
“But it hasn’t been any focus on [the guideline] from
the higher ups anyway. We may not be that good at
referring to these kinds of guidelines in general.”
The results indicate that there may be a general opposition towards guidelines among some GPs, due to guideline overload. There also seems to be a lack of focus on
guidelines among radiological departments’ management.
Many of these guidelines have changed rapidly, and the
GPs argued that there could be too much information to
be able to adhere to all the different guidelines.

Discussion
Our findings demonstrate that the informational meetings
were the most successful part of the implementation, because they created an awareness of the guidelines’ existence and their potential to make good decisions with
respect to examinations, and to confirm that GPs and radiologists’ practice was mostly correct. This is in accordance with the literature, in which informational meetings
have been seen to have great potential for change in
guideline adherence [29–31]. Studies have reported increases in guideline adherence between 9 and 82% when
applying informational meetings in different forms [11, 12,
29, 31, 32]. The participants were also mostly happy with
the contents of the informational meetings, which may
also have contributed to the experience that this was the
most successful part of the implementation. According to
IF, the content quality is also an important moderator for
the outcome of an implementation [24], and in our study
the quality of the content may have had a positive effect of
the perceived outcome .
The two passive parts of the implementation (physical
copy of short version and access to digital resources) did
not seem to change guideline use and were experienced
as the least successful part of the implementation. GPs
only used the guideline for a short while before it was
lost, and the radiological personnel did not use it at all,
which thereby did not spur any major change.
This corresponds partly with the literature, in which
passive forms of implementation have shown some
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potential for change in guideline use and adherence. In
our study no lasting change was found, while other studies have demonstrated that what yielded the least change
was simply publishing the guideline (no significant
change) [9]. The passive method that showed greater
change came from a combination of postal dissemination and dissemination of a local study showing the
benefits of the guideline (30% reduction in referrals contradicting guidelines) [33].
The experience that only parts of the implementation
were somewhat successful can also help explain the experience from both GPs and radiological personnel with
lack of major changes in guideline use, reference pattern,
or communication between primary and secondary care.
Rather than using the guideline as a decision support
tool, GPs used the guideline in discussions with patients
who wanted diagnostic imaging, since this is when they
reckon the guideline was most useful. Radiological
personnel reported not using the guideline after the implementation. This was partly due to many of the radiological personnel not participating in the informational
meetings, partly to poor placement of the physical short
version. Some difficulties finding the online resources influenced the lack of guideline use.
The lack of guideline use might also be related to how the
implementation was delivered, which according to IF is one
of the affecting factors for an implementations outcome
[24]. It could be problematic that the participants had not
seen a need for the information and sought it out themselves as a response to a need. The informational meetings
were offered to a representative for the participating municipalities, and it may be that not all participants were interested in this guideline. Several of the participants in the
focus group interviews also mentioned that they considered
the informational meetings as a confirmation of their practice being mostly correct, which may indicate a perceived
lack of need to change their practice for those participants.
According to IF, another factor that can influence the
perceived outcome of an implementation is the exposure,
or dose, of the implementation [24]. This means how much
of the target group is covered, how often, and for how long.
During the implementation process it was difficult to cover
the entire target group. It was especially challenging with
the radiological personnel, because meetings with the entire
department are challenging to arrange. Therefore, in the
evaluation many of the radiological personnel in the focus
group interviews had not attended the informational meetings. This may have influenced the process and perceived
outcome of the implementation. It was also mentioned during the focus group interviews that the information should
have been conveyed at least one more time, a while after
the original meeting. This indicates that the exposure, or
dose, was not optimal for the target group, which also can
have influenced the outcome.
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This is in combination with factors CFIR refers to as
the inner setting (e.g, networks and communications,
structural characteristics, culture and implementation
climate) and the outer setting (e.g, patient needs and resources, peer pressure, and external policies and incentives) which together make changes in practice difficult
[27]. For example, it was mentioned that communication
between radiologists and referrers, other than by phone
was difficult and time consuming. This has also been
showed in earlier studies, where it has been reported as
an important factor when examinations have been performed in which radiologists doubt the usefulness of the
examination [34]; radiographers have also reported similar experiences about contacting the referring physician
being time consuming [35].
Our study’s participants suggested that the electronic
referral system could have an option for direct communications between referrers and radiological personnel;
they also mentioned that common meetings between the
two groups could improve communication, when for example, they could discuss guidelines and local protocols
in the radiology departments (hospital and privately run
institutions).
Like the CFIR, we found the patient demand factor as
a key factor in the implementation process and its perceived outcome [27]. Participants experienced that patient demand influenced guideline use, because patients
could leave bad reviews online if they were dissatisfied
with the consultation, and would change to another GP
if they did not receive a referral for diagnostic imaging.
Patient demands could be initiated by stories in the
media depicting patients being saved because they received diagnostic imaging in time. This, in combination
with a lack of time for both referrers and radiological
personnel made guideline use difficult. This problem is
mentioned in other studies, in which lack of time was
one of the largest barriers to guideline use and proved
difficult to overcome [25, 36–40].
Two other factors mentioned during the focus group
interviews related to the construct of the inner setting in
CFIR [27]. First, both GPs and radiological personnel
view professional autonomy as one of the most important parts of their job. This has also been identified previously, that health professionals have been worried about
being stuck performing cook-book medicine and clinical
judgement was being lost [41]. Second, the lack of a
focus on guidelines from radiological departments’ management (both in public hospitals and private institutions)
and an excessive focus on guidelines by the government
for the GPs. The lack of focus on guidelines from management lead to a lack of awareness and use of guidelines for
the radiological personnel. For the GPs the excessive focus
on, and amount of, guidelines led to them not being able
to relate to all of them.
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All these factors combined can help explain the lack of
changes experienced in practice by both the GPs and the
radiological personnel. Our study indicates that in the
Norwegian context the implementation was unable to
reduce the existing barriers to guideline use and adherence. The context of primary care and radiology may also
have influenced the findings, since providing educational
material, and educational meetings has been found more
effective in other contexts [29–31]. Had the implementation been changed to either be a digital reminder message,
or just have a repeat of the meetings this may also have
shown a different outcome. Our experiences can, however,
be of great value for improved implementation of guidelines and for other approaches that can spur behavioral
changes for appropriate care. On the other hand, the success of the implementation cannot be stated as of yet,
since these results are based on the participants perceptions, and could be biased.
This study will be followed up by a quantitative study
that is an evaluation of the referral rate for the diagnostic imaging covered by the implementation. This will
show another aspect of the outcome of the implementation, in the shape of any significant changes in the use of
diagnostic imaging.
Limitations

One limitation of this study was that the guideline was
already introduced, and this implementation was technically a re-implementation. However, the official introduction consisted of publishing the guideline on a web
page and a postal dissemination. Hence, it was not an
implementation interacting with the target groups.
The fact that several of the participating GPs and
radiological personnel had not attended the earlier informational meetings limits the evaluation of these meetings. This was especially the case for the radiological
personnel, because most of their participants in the
focus group interview had not participated in the informational meetings. However, since this only applied to
one part of the implementation content, this may not
have had a major impact on the overall evaluation of the
implementation.
Finally, the theoretical frameworks used to develop the
questions and as background for the evaluation have
their own limitations. CFIR was originally developed for
research on more specific and focused interventions,
rather than on more complex interventions situated in
different contexts, like this study [42]. Adapting CFIR to
this kind of implementation can, therefore, be challenging [42]. However, in this study it was not used directly
but rather as a guide and basis for the planning stages
and the implementations evaluation. The limitations
when using self-reported data to measure IF are related
to challenges with accuracy and validity [43]. The data
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can be distorted because the participants’ reports may be
biased by their feelings towards the implementers, a tendency to over-report adherence, and a desire to provide
a positive assessment of their adherence to guidelines
[43]. This could also be the case in this study, even if the
participant seemed to give an honest opinion regarding
the implementation and assessment of their adherence.

Conclusions
In conclusion, we found that the participants only deemed
the informational meetings and digital resources as successful, and there were small or no changes in practice.
Several factors perceived to influence the implementation
process and outcome by both target groups were also
identified (lack of systems for direct communication, and
pressure from patients). Some of the factors identified
were only mentioned by one of the target groups, such as
guideline overload (GPs), and lack of focus on guidelines,
lack of regulatory body for x-ray referrals (radiological
personnel).
The results also show that even tailored implementation strategies have difficulties reaching the entire target
group and spur a change in practice when existing barriers to guideline use are not overcome, resulting in lack
of change experienced within the target groups.
Although these results stem from a specific project in
Norway, they reveal important factors and mechanisms
that can be transferred to others and can be of great value
for policy makers and healthcare organizations involved in
implementing guidelines and for other approaches reinforcing appropriate care.
Based on our results we recommend that further work
in guideline implementation continue to utilize an active
approach that engages the target group more in the
intervention design and implementation. Moreover, further steps should be taken to overcome the identified
barriers to guideline use and adherence. The actual need
for change, and thereby implementation, should also be
assessed before starting an implementation.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12913-020-05272-9.
Additional file 1. Interview guide.

Abbreviations
CFIR: Consolidated Framework for Implementation Research;
CPOE: Computerized Physician Order Entry; CR: Conventional Radiography;
GP: General Practitioner; IF: Implementation Fidelity; NAV: Norwegian Labour
and Welfare Services; NEL: Norwegian Clinical Manual; NSD: Norwegian Social
Science Data Services
Acknowledgements
Not applicable.

Page 10 of 11

Authors’ contributions
AMG contributed to the conception and design, made the acquisition of
data, coordinated the analysis of the data, made the first draught of the
manuscript and coordinated the following substantial revisions. SW
contributed to conception and design, the analysis and interpretation of
data, critical revising of the manuscript and given final approval of the
version published. KBL contributed to conception and design, the analysis
and interpretation of data, critical revising of the manuscript and given final
approval of the version published. BMH contributed to conception and
design, the analysis and interpretation of data, critical revising of the
manuscript and given final approval of the version published.
Funding
Funding information is not applicable.
Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable 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 participants signed a consent
form, which was also approved by the Norwegian Social Science Data
Services.
Consent for publication
Not applicable.
Competing interests
Author SW is associate editor of BMC Health Services Research.
Author details
Department of Health sciences in Gjøvik, Norwegian University of Science
and Technology in Gjøvik (NTNU), Teknologiveien 22, 2815 Gjøvik, Norway.
2
SHARE-Centre for Resilience in Healthcare, Faculty of Health Sciences,
University of Stavanger, Kjell Arholmsgate 41, 4036 Stavanger, Norway.
3
Department of Optometry, Radiography and Lighting Design, Faculty of
Health Sciences, University of South-Eastern Norway, Box 235, 3603
Kongsberg, PO, Norway. 4Center for medical ethics, University of Oslo, PO
Box 1130, Blindern, 0318 Oslo, Norway.
1

Received: 3 January 2020 Accepted: 29 April 2020

References
1. Stolberg HO. The development of radiology guidelines in Canada, part 1.
Can Assoc Radiol J. 1999;50(2):83.
2. Brownlee S, Chalkidou K, Doust J, Elshaug AG, Glasziou P, Heath I, Nagpal S,
Saini V, Srivastava D, Chalmers K. Evidence for overuse of medical services
around the world. Lancet. 2017;390(10090):156–68.
3. van Vugt R, Dekker HM, Deunk J, van der Vijver RJ, van Vugt AB, Kool DR,
Brink M, Edwards MJ. Incidental findings on routine thoracoabdominal
computed tomography in blunt trauma patients. J Trauma Acute Care Surg.
2012;72(2):416–21.
4. Welch HG, Schwartz L, Woloshin S. Overdiagnosed: making people sick in
the pursuit of health. Boston: Beacon Press; 2011.
5. Flynn TW, Smith B, Chou R. Appropriate use of diagnostic imaging in low
back pain: a reminder that unnecessary imaging may do as much harm as
good. J Orthopaedic Sports Phys Therapy. 2011;41(11):838–46.
6. Darlow B, Forster BB, O'Sullivan K, O'Sullivan P. It is time to stop causing
harm with inappropriate imaging for low back pain. UK: BMJ Publishing
Group Ltd and British Association of Sport and Exercise Medicine; 2017.
7. Smith-Bindman R, Lipson J, Marcus R, Kim K-P, Mahesh M, Gould R, De
González AB, Miglioretti DL. Radiation dose associated with common
computed tomography examinations and the associated lifetime
attributable risk of cancer. Arch Intern Med. 2009;169(22):2078–86.
8. Webster BS, Bauer AZ, Choi Y, Cifuentes M, Pransky GS. Iatrogenic
consequences of early magnetic resonance imaging in acute, work-related,
disabling low back pain. Spine. 2013;38(22):1939.

Gransjøen et al. BMC Health Services Research

9.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.
25.

26.

27.

28.
29.

30.
31.

(2020) 20:397

Kainberger F, Czembirek H, Frühwald F, Pokieser P, Imhof H. Guidelines and
algorithms: strategies for standardization of referral criteria in diagnostic
radiology. Eur Radiol. 2002;12(3):673–9.
Durand-Zaleski I, Bonnet F, Rochant H, Lemaire F, Bierling P. Usefulness of
consensus conferences: the case of albumin. Lancet. 1992;340(8832):1388–90.
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.
Eccles M, Steen N, Grimshaw J, Thomas L, McNamee P, Soutter J, Wilsdon J,
Matowe L, Needham G, Gilbert F. Effect of audit and feedback, and
reminder messages on primary-care radiology referrals: a randomised trial.
Lancet. 2001;357(9266):1406–9.
Clement CM, Stiell IG, Lowe MA, Brehaut JC, Calder LA, Vaillancourt C, Perry
JJ. Facilitators and barriers to application of the Canadian C-spine rule by
emergency department triage nurses. Int Emerg Nurs. 2016;27:24–30.
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.
Fowkes F, Williams L, Cooke B, Evans R, Gehlbach S, Roberts C.
Implementation of guidelines for the use of skull radiographs in patients
with head inturies. Lancet. 1984;324(8406):795–7.
Suman A, Schaafsma FG, Van De Ven PM, Slottje P, Buchbinder R, Van
Tulder MW, Anema JR. Effectiveness of a multifaceted implementation
strategy compared to usual care on low back pain guideline adherence
among general practitioners. BMC Health Serv Res. 2018;18(1):358.
Riis A, Jensen CE, Bro F, Maindal HT, Petersen KD, Bendtsen MD, Jensen MB.
A multifaceted implementation strategy versus passive implementation of
low back pain guidelines in general practice: a cluster randomised
controlled trial. Implement Sci. 2016;11(1):143.
Bos JM, Natsch S, van den Bemt PM, Pot JL, Nagtegaal JE, Wieringa A, van
der Wilt GJ, De Smet PA, Kramers C. A multifaceted intervention to reduce
guideline non-adherence among prescribing physicians in Dutch hospitals.
Int J Clin Pharmacol. 2017;39(6):1211–9.
Almatar M, Peterson GM, Thompson A, McKenzie D, Anderson T, Zaidi STR.
Clinical pathway and monthly feedback improve adherence to antibiotic
guideline recommendations for community-acquired pneumonia. PLoS
One. 2016;11(7):e0159467.
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.
Mostofian F, Ruban C, Simunovic N, Bhandari M. Changing physician
behavior: what works? Am J Manag Care. 2015;21(1):75–84.
Hiscock H, Neely RJ, Warren H, Soon J, Georgiou A. Reducing unnecessary
imaging and pathology tests: a systematic review. Pediatrics. 2018;141(2):
e20172862.
Jenkins HJ, Hancock MJ, French SD, Maher CG, Engel RM, Magnussen JS.
Effectiveness of interventions designed to reduce the use of imaging for
low-back pain: a systematic review. Cmaj. 2015;187(6):401–8.
Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual
framework for implementation fidelity. Implement Sci. 2007;2(1):40.
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.
Gransjøen AM, Wiig S, Lysdahl KB, Hofmann BMJB. Development and
conduction of an active re-implementation of the Norwegian
musculoskeletal guidelines. BMC Res Notes. 2018;11(1):785.
Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC.
Fostering implementation of health services research findings into practice:
a consolidated framework for advancing implementation science.
Implement Sci. 2009;4(1):50.
Schreier M. Qualitative Content Analysis; 2014. p. [170]-183.
Bandong AN, Mackey M, Leaver A, Ingram R, Sterling M, Ritchie C, Kelly J,
Rebbeck T. An interactive website for whiplash management (my whiplash
navigator): process evaluation of design and implementation. JMIR
Formative Res. 2019;3(3):e12216.
Grimshaw JM, Russell IT. Achieving health gain through clinical guidelines II:
ensuring guidelines change medical practice. Qual Health Care. 1994;3(1):45.
Kovacs E, Strobl R, Phillips A, Stephan A-J, Müller M, Gensichen J, Grill E.
Systematic review and meta-analysis of the effectiveness of implementation
strategies for non-communicable disease guidelines in primary health care.
J Gen Intern Med. 2018;33(7):1142–54.

Page 11 of 11

32. Freedman DB. Towards better test utilization–strategies to improve
physician ordering and their impact on patient outcomes. EJIFCC. 2015;
26(1):15.
33. Bearcroft P, Small J, Flower C. Chest radiography guidelines for general
practitioners: a practical approach. Clin Radiol. 1994;49(1):56–8.
34. Lysdahl KB, Hofmann BM, Espeland A. Radiologists’ responses to inadequate
referrals. Eur Radiol. 2010;20(5):1227–33.
35. Abohaikel AS, Musa HH, Lysdahl KB. Radiografers oppfatninger av
suboptimale henvisninger innen konvensjonell røntgen-en kvalitativ
studie; 2018.
36. Barth JH, Misra S, Aakre KM, Langlois MR, Watine J, Twomey PJ, Oosterhuis
WP. Why are clinical practice guidelines not followed? Clin Chem Lab Med
(CCLM). 2016;54(7):1133–9.
37. Grove A, Clarke A, Currie G. The barriers and facilitators to the
implementation of clinical guidance in elective orthopaedic surgery: a
qualitative study protocol. Implement Sci. 2015;10(1):81.
38. Harrison MB, Légaré F, Graham ID, Fervers B. Adapting clinical practice
guidelines to local context and assessing barriers to their use. Can Med
Assoc J. 2010;182(2):E78–84.
39. 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.
40. Légaré F, O’Connor AM, Graham ID, Saucier D, Côté L, Blais J, Cauchon M,
Paré L. Primary health care professionals’ views on barriers and facilitators to
the implementation of the Ottawa decision support framework in practice.
Patient Educ Couns. 2006;63(3):380–90.
41. Silberstein S. Clinical practice guidelines. London: SAGE Publications Sage
UK; 2005.
42. Smith LR, Ashok M, Dy SM, Wines RC, Teixeira-Poit S. Contextual frameworks
for research on the implementation of complex system interventions; 2014.
43. Breitenstein SM, Gross D, Garvey CA, Hill C, Fogg L, Resnick B.
Implementation fidelity in community-based interventions. Res Nurs Health.
2010;33(2):164–73.

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

