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Abstract
Background: Theories of behaviour change indicate that an analysis of factors that facilitate or
impede change is helpful when trying to influence professional practice. The aim of this study was
to identify barriers to implementing evidence-based guidelines for urinary tract infection and sore
throat in general practice in Norway, and to tailor interventions to address these barriers.
Methods: We used a checklist to identify barriers and possible interventions to address these in
an iterative process that included a review of the literature, brainstorming, focus groups, a pilot
study, small group discussions and interviews.
Results: We identified at least one barrier for each category. Both guidelines recommended
increased use of telephone consultations and reduced use of laboratory tests, and the barriers and
the interventions were similar for the two guidelines. The complexity of changing routines involving
patients, general practitioners and general practitioner assistants, loss of income with telephone
consultations, fear of overlooking serious disease, perceived patient expectations and lack of
knowledge about the evidence for the guidelines were the most prominent barriers. The
interventions that were tailored to address these barriers included support for change processes
in the practices, increasing the fee for telephone consultations, patient information leaflets and
computer-based decision support and reminders.
Conclusion: A systematic approach using qualitative methods helped identify barriers and
generate ideas for tailoring interventions to support the implementation of guidelines for the
management of urinary tract infections and sore throat. Lack of resources limited our ability to
address all of the barriers adequately.

Background
Systematic reviews of interventions to change professional
practice show that passive dissemination of information
has little or no effect, while other interventions have small
to moderate effects at best [1]. There is "no magic bullet"[2], and little evidence to tell which interventions to

use for specific problems and settings. Many theories of
behaviour change suggest that an analysis of factors that
prevent or motivate change in behaviour might be helpful
[3,4].
We conducted a cluster randomised trial in general practice of tailored interventions to support implementation
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Table 1: Checklist for identifying barriers to change and possible solutions*

Barriers to change [8]

Possible problems

Possible solutions

Practice environment
Financial disincentives
Organisational constraints
Perception of liability
Patient expectations
Prevailing opinion
Standards of practice
Opinion leaders
Medical training
Advocacy
Knowledge and attitudes
Clinical uncertainty
Sense of competence
Compulsion to act
Information overload
*This checklist was used in small group discussions in workshops.

of evidence-based guidelines for urinary tract infections in
women and sore throat. The interventions had only a
small effect [5].
The main recommendation for sore throat was that most
patients do not need antibiotics. Clinical examination
and laboratory tests are therefore generally not necessary,
and patients can be given advice by telephone [6]. The
main recommendation for urinary tract infections was
that non-pregnant women aged 16–55 years with typical
symptoms can be treated with antibiotics without any
testing. Women who have had a previous urinary tract infection can be offered treatment by telephone [7].
The aim of the present study is to describe the methods
that we used to identify barriers and tailor interventions to
increase the likelihood of adherence to these guidelines.
The resulting barriers and interventions are presented.

Methods
Based on focus group discussions about appropriate use
of laboratory tests among general practitioners and other
sources, we developed a checklist with 12 categories of
barriers to changing practice that we used in this project
(table 1) [8].
We did not rely on any specific theory of behaviour
change, but we used elements from adult learning theories [9], theory of innovation [10], the transtheoretical
model of behaviour change [11], and social influence theory [12]. We used a pragmatic approach with a series of
largely qualitative methods to identify barriers and tailor
interventions to address these.

We considered our own clinical experience and knowledge of primary care in Norway relevant sources of information along with multiple other sources. The project
leader (SF) has 20 years experience as a general practitioner (GP) and is still working part-time as a GP. The project
coordinator has worked as a GP assistant for 15 years, and
AO worked as a GP in Norway before becoming a
researcher.
Based on our clinical experience from primary care we had
several ideas about factors that might impede implementation of the guidelines. We were genuinely interested in
critically checking our assumptions and getting additional
information, since our aim was to develop as effective interventions as possible to support adherence to the
guidelines.
Methods used to identify barriers to change
Literature search
The guidelines were systematically developed based on a
review of the literature [6,7]. The included articles were
screened for information about impediments to changing
practice. We also searched for studies focusing upon barriers to implementation, studies of tailored interventions,
and reviews of the effectiveness of different implementation strategies.
Guideline development process
Those who were involved in the process of developing the
guidelines were specifically asked to comment upon factors that could influence implementation of the guidelines. This included the advisory group for the project, the
guideline development panel, and 48 colleagues and professional organisations that received the draft guidelines
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for comments. The commentators were asked the following questions:
• What problems do you think there might be implementing these guidelines?
• What factors can facilitate the implementation of these
guidelines?
The advisory group consisted of three general practitioners with experience both from practice and research, two
GP assistants and one patient representative with experience as a patient ombudsman. The guideline panel included four members from the advisory group of the
Norwegian centre for quality assurance of laboratory services in primary care (NOKLUS): two general practitioners,
one microbiologist and one clinical chemist. SF and AO
took notes from the meetings with the advisory group and
the guideline panel.
Brainstorming
Identification of barriers and facilitators to the implementation of the guidelines for sore throat was used as a case
in a workshop in the BIOMED-project "Changing Professional Practice" [13]. The workshop participants were implementation researchers from different European
countries and with different professional backgrounds.
Only a few were GPs. They contributed by means of brainstorming in small groups and in the plenary. Colleagues
at our institute, with different professional backgrounds,
also participated in a brainstorming session. SF took notes
from the brainstorming sessions.
Focus groups
We conducted two focus group interviews with patients
and one focus group interview with GP assistants. The patients were 15 women between 16 and 55 years old who
had been treated for uncomplicated urinary tract infections, selected from SF's group practice. The focus groups
discussed the guidelines for both urinary tract infections
and sore throat, and obstacles to implementation of the
guidelines. SF was moderator while AO and an anthropologist observed the focus group interviews and took notes.

http://www.biomedcentral.com/1472-6963/3/3

Pilot study
We conducted a pilot study with five practices to get feedback on all aspects of the project, including factors influencing the implementation of guidelines. We visited four
practices and discussed implementation of the guidelines
with the practice staff.
Small group discussions at interactive courses
In the earliest phase of the intervention period (May and
June 2000) we invited practices (both GPs and their assistants) to separate interactive courses for the two intervention groups. Twenty-two of 59 practices (19 general
practitioners and 23 assistants) in the urinary tract group
and 11 of 61 practices (10 general practitioners and 14 assistants) in the sore throat group participated in these
courses. The participants were divided in small groups
and asked to describe their current practice, to identify
barriers to guideline implementation and to propose solutions to overcome them. The groups used tables based
on the checklist with 12 categories of barriers to facilitate
this process (table 1)[8].
Informal interviews throughout the project
The project coordinator and other members of the project
team made brief notes from telephone contacts with GPs
and GP assistants in all the practices during the project,
among other things to get useful ideas to improve the
interventions.
Analyses
SF carefully studied the notes that were taken in the guidelines development process, brainstorming sessions, focus
group interviews, pilot study, informal interviews and
small groups at courses, carried out content analysis of the
data and screened the notes for information about barriers and possible solutions [14,15]. SF and AO discussed
the identified barriers and solutions and categorised them
using the pre-specified table (table 1)[8].

The focus group interview with GP assistants was conducted with an established small group for continuing education. The nine GP assistants worked in different practices
in or near Oslo. SF was the moderator and AO observed
the discussion and took notes.

Tailoring of interventions
The different methods of identifying barriers enabled a
gradually more complete understanding of the likely barriers to emerge (figure 1). SF analysed the notes from the
different sources of information about possible barriers to
change. All potential barriers mentioned were written into
a table based on the pre-specified categorisation of barriers, with information on data source, rationale of suggested interventions and comments. An example is shown in
table 2.

The moderator and the observer(s) discussed the focus
groups immediately after the meetings, and took notes
from these meetings as well. The focus groups were audiotaped, but not transcribed.

We did not use formal methods to select the interventions
that were used. SF and AO developed the interventions in
an iterative process by focusing upon the suggested solutions to identified barriers, also considering evidence of
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Figure 1
Flow chart indicating time frame for the use of different methods to identify barriers.

Table 2: Example of scheme used to identify barriers to change and to suggest interventions to address them

Barriers to change

Data source

Interventions suggested

Rationale

Comments

Loss of income: Fee for
telephone consultations 22
NOK compared to 110
NOK for ordinary visits
(145 NOK for specialists
in general practice).

Advisory group, guidelines panel, focus groups,
brainstorming in
workshops

Increase the fee for
telephone
consultations.

Telephone consultations
should be preferred to ordinary consultations when it is
safe and gives better service
for patients. An increased fee
addresses the financial
disincentive.

We obtained funding from
The Norwegian Ministry of
Health and Social Affairs to
evaluate the effect of
increased fees for telephone
consultations.

effectiveness of interventions to change professional behaviour, and available resources.

Barriers identified
Most of the barriers identified were similar for the two
guidelines, since both guidelines recommended increased
use of telephone consultations and reduced use of laboratory tests. The guideline for sore throat recommended reduced use of antibiotics. Hence some obstacles were
specific for this problem. The most common barriers are
listed in table 3.

sultations in practices working on fee for service. The fee
for telephone consultations was 22 Norwegian kroner
(NOK) (€1.92; €2,95), whereas the fee for an office visit
was 110 NOK (€9.58; €14.81) for non-specialists and
155 NOK (€13.50; €20.86) for GP specialists. Although
some GPs stated that the low fee for telephone consultation did not influence their practice, the GP assistants underlined this problem in the focus group, in interviews
during the project and at the workshops. Poor
accessibility by telephone in many practices was another
impediment for delivering information and care by
telephone.

Loss of income with telephone consultations was identified as a barrier towards increased use of telephone con-

The complexity of changing routines involving both patients, GPs and their assistants, was considered a major

Results
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Table 3: Examples of barriers to change and interventions tailored to overcome them*

Barrier to change

Interventions selected

Barrier adequately addressed?

Loss of income with telephone consultations

Increased fee for telephone consultations

Changing routines from ordinary visits to
increased use of telephone consultations is a
complex process
Fear of overlooking serious disease with telephone consultations, delegating responsibility to
GP assistants, and not using lab tests
Patients want and expect testing for urinary tract
infection and sore throat and treatment for sore
throat
Not enough time to read information about the
project and study the guidelines

Plan and support for the practices to discuss
existing routines and make changes, patient
information
Computer-based decision support with
structured questions including check list
with warning symptoms
Patient information, both in written format
and computer-based, linked to the decision
support system
Brief versions of guidelines, computer-based
reminders, incentives for participation

Yes, although we are not sure that the increase
in fee was large enough
No. We did not have the means to actively support the practices discussing and changing their
routines
Partially. Most practices needed more active
support in using the computer-based system
with confidence
Partially, this intervention depends on GPs giving
patient information. Supplying leaflets is not
enough
Partially. We were not able to help practices
prioritise time for studying and discussion

*The barriers are similar for urinary tract infection and sore throat, if not specifically stated.

obstacle to implementing the guidelines. Many GPs were
reluctant to let GP assistants take care of patients with sore
throat or women with uncomplicated urinary tract
infections.
GPs, GP assistants and patients were concerned about the
risk of overlooking more serious disease if patients were
managed by telephone consultations and if GP assistants
took more responsibility for managing patients with uncomplicated urinary tract infections and sore throats. Patients appreciated the option of getting information and
care by telephone, but they underlined that the offer of a
telephone consultation should not be presented as a denial of an ordinary consultation. Patients wanted to have
easy access to visit the general practitioners if they preferred so.
Many GPs and GP assistants believed that patients prefer
visits to the physician with tests and treatment, rather
than telephone consultations. The focus groups with patients and patient view in the advisory group indicated
that telephone consultations would be appreciated and
preferred to office visits by many women with urinary
tract infection. One woman in a focus group said: "The
urine sample is for the doctor, not for me; I know when I
have got a urinary tract infection." The patients in the focus groups also appreciated evidence-based information
about sore throat and the recommendation that testing
and consultations were generally not necessary.
Selection and tailoring of interventions
The link between identified barriers and selected interventions is illustrated in table 3. This table also indicates the
degree to which we anticipated that the interventions that
were chosen adequately addressed the barriers.

We did not identify one major barrier for either of the
guidelines. Although there was variation in the barriers
across the practices, it was not feasible in this project to assess which intervention might be most effective for each
particular practice or each particular practitioner. We developed and offered a package of interventions. Information about the interventions was disseminated with
newsletters.
Increased fee for telephone consultations
We applied for and received separate funding from the
Norwegian Ministry of Health and Social Affairs to
increase the fees for telephone consultations for urinary
tract infection in women and sore throat in the respective
intervention groups. The fees were increased from 22 to
50 Norwegian kroner (NOK) (€1.92 to €4.35; € 2.96 to €
6.73) with no change in the fee for an office visit, which
was 110 NOK (€9.58; € 14.81) for non-specialists and
155 NOK (€13.50; € 20.86) for general practitioner specialists. The new code for the increased fee to be used for
the relevant consultations during the trial was installed in
the electronic medical record system for the participating
practices.
Computer-based decision support
We developed a computer-based decision support program[16]. Algorithmic decision rules for uncomplicated
urinary tract infections in women and for sore throat were
developed based on the guidelines. The software was
linked to the electronic medical record system. The program was sent to the practices on disks and installed by
practice members. The program was triggered by relevant
International classification of Primary Care (ICPC)
codes[17] entered in the electronic medical record for sore
throat with patients over three years old and for urinary
tract infections in women between 16 and 55 years old.
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ICPC codes are required for all consultations that are to be
reimbursed, and these codes are applied in the diagnosis
field in the electronic medical records for most consultations even when there is no fee for service reimbursement.
A screen with a few key questions popped up when triggered. The GP or the GP assistant could tick off answers to
these questions. This resulted in specific advice based on
the guidelines. The program would for instance suggest
that a woman with symptoms indicating upper urinary
tract infection should visit her GP, whereas a patient with
sore throat without any symptoms of serious disease
should be offered information by phone about the limited benefits of antibiotics. The program also gave reminders on test use and treatment based on specific
information about signs and symptoms, and made it possible to print out patient information. The information
gathered by ticking off answers to the questions on the
pop-up-screens could be pasted into the electronic medical record. We assumed that the computer-based decisions
support would be less useful if the practitioner entered the
ICPC code at the end of the consultation. We therefore
urged the participants to fill in a relevant diagnosis as
soon as possible to have better information during these
consultations.
Printed material to facilitate discussions in the practice
To stimulate change processes in the practices we distributed a plan for four brief meetings. This guide included
the elements in the "quality circle": review of actual performance, specification of desired performance, implementation of changes and further review of performance.
Incentives for participating
GPs were given credit for continuing medical education
(CME) from the Norwegian Medical Association for participating in the project if they organised local meetings in
their practices.
Supporting organisational changes
The advisory group, the project staff and participants in
the workshops came up with several ideas of technical and
administrative solutions to poor accessibility by telephone. It was suggested that automated response systems
might be helpful. A system of forwarding calls to a GP assistant dedicated to telephone consultations seemed to
work well in some practices. We were not able to translate
these ideas and experiences into feasible interventions to
support the use of telephone consultations.

In newsletters and telephone contacts with the practices it
was repeatedly underlined that GP assistants played a key
role in this project. New responsibilities require training
and organisational reorientation, but many GPs were reluctant to delegate responsibilities to their assistants. Both
GPs and their assistants were invited to courses focused
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upon implementation of guidelines. The computer-based
decision support system was developed to support GP assistants with telephone consultations.
Interactive courses
Both the GPs and GP assistants were invited to interactive
courses with small group activities. The courses focused
on the evidence and the recommendations for either urinary tract infection in women or sore throat, desired
changes, obstacles to change and solutions (table 1). We
offered three similar one-day courses for each topic.
Patient information in printed and electronic format
We tried to make practitioners aware of the potential gap
between the practitioners' perceptions of patients' expectations and the actual expectations of patients, based on
evidence from patient view in focus groups and advisory
board. Patient information was delivered both in printed
and electronic format. An advertising agency assisted in
the production of easy to read and attractive leaflets and
laminated posters.
Laminated posters with short versions of the guidelines
In addition to reprints of the published reports of the
guidelines, short versions of the guidelines were disseminated as laminated posters and in electronic format. The
recommendations were presented as briefly and clearly as
possible.

Discussion
Principal findings
Because of the different methods used, we had rich sources of information about barriers to implementation of the
guidelines and many suggestions for how to overcome
them. Although we used a package of varied interventions, we did not succeed in overcoming all the identified
barriers. Table 3 indicates how well we perceived that we
addressed the different barriers.

Relatively little is known about the usefulness of alternative methods to identify barriers to change and design interventions to address these. In table 4 (see Additional file
1) we have indicated what the different methods that we
used contributed to identifying each barrier. None of the
methods we used identified all of the barriers that we considered important. The different methods were not used
independently (figure 1), so it is not possible to draw conclusions about the extent to which any of the methods
used identified additional barriers that we would not otherwise have considered. Although it may be possible and
desirable to use fewer methods than we did in this study,
the use of multiple methods strengthened our inferences
about what the main barriers were and increased our confidence that we had not overlooked important barriers to
change.
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The focus group interviews with GP assistants and with
patients provided information that was in conflict with
the information obtained directly from GPs. The GP assistants through the focus group, advisory group, and informal interviews contributed important insights into
daily practice. The GP assistants perceived much more
clearly than the GPs that economic incentives influenced
practice. Both the patients and the GP assistants expressed
concerns about variation in practice among different practitioners within and across practices.
Patients in the focus groups and the advisory group clearly
indicated that patients appreciate evidence-based information and the possibility of receiving help by telephone.
In contrast, GPs perceived that the patients expected tests
and antibiotics. Thus, the GPs' perceptions appeared to be
more of a barrier than patient expectations.
Strengths and weaknesses of the study
The categorisation scheme that we used might have biased
our search for barriers (table 1)[8]. The pre-specified categories are not specific barriers, however, and the aim of
this study was not to develop concepts or categories of
barriers, but to develop tailored interventions. The way
the barriers were categorised was not decisive for this pragmatic purpose. We did not identify barriers that did not fit
into the table. The categorisation was useful as a checklist
and helped to structure the analyses.

Our samples of informants were not necessarily representative in the brainstorming sessions, guidelines development process, focus groups, pilot study or small groups.
The aim was not to do a quantitative study and weight the
different barriers in relation to a representative sample of
practitioners, however. We therefore used strategic sampling with a large number of informants in different positions to cover varying opinions. There was a great overlap
in the barriers that were identified with the different
methods that we used (table 4, see Additional file 1). We
felt that we reached saturation of information during the
project, as it was increasingly difficult to identify new barriers or solutions.
The choice of interventions was limited both by the
number of alternatives we were aware of and by restricted
resources in the project. We tried to develop interventions
that were potentially effective, based on evidence from
systematic reviews. Didactic, passive continuing medical
education has limited effect on practice, whereas interactive methods can be effective [18,19]. Computer-based
decision support and reminders can change practice
[1,20]. Multi-faceted interventions may be more effective
than single interventions [1,21]. We did not have the resources to develop solutions to overcome all identified
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barriers, or to use more active interventions like outreach
visits.
The identified barriers and suggested solutions not only
informed the selection of interventions, but also influenced and coloured the content of the interventions; it
helped us design the messages in newsletters, patient information, courses and computer program.
In table 5 (see Additional file 2) we have summarised our
perceptions of the strengths and weaknesses of the methods that we used. Several of the methods that we used had
other aims as well and required few additional resources,
except for the analysis. This included activities connected
to developing the guidelines, the pilot study, small-group
discussions at workshops, and interviews with participants in the trial. It also included the focus groups with
patients, although the focus groups in general required
more of an investment of time to organise and conduct.
The number of focus groups was restricted by time constraints in the project. The selection of participants in the
groups was pragmatic rather than strategic. The patients
were recruited from the project leader's group practice,
and this might to some degree have influenced these focus
groups. The input from the patients and the GP assistants
was, however, congruent with the perspective of the patients and the GP assistants in the brainstorming sessions,
the advisory group and interviews with participants in the
trial.
Lessons learnt from other studies of tailored interventions
In five of 18 trials in a Cochrane Review on educational
outreach visits [22], one or more barriers to change were
identified and the interventions were designed to address
these barriers [23–27]. The barriers to change were patient
expectations, information management (including the inability to recall pertinent information) and administrative
constraints (such as lack of time). A review of continuing
education meetings and workshop identified only one
study that formally assessed barriers to change[19]. To address perceived patient expectations this study used small
focus groups comprised of both patients and health care
providers[28]. In another study there was an explicit attempt to involve learners by conducting a formal assessment of participant learning needs[29]. A review of audit
and feedback versus alternative strategies extracted data
regarding barriers to changing practice in the 12 studies
identified. The following descriptions of barriers were
used: information management, clinical uncertainty,
sense of competence, perception of liability, patient expectations, standards of practice, financial disincentive
and administrative issues[30]. All eight barriers to change
were mentioned at least once and three were addressed by
the intervention in at least one trial[31]. Information

Page 7 of 10
(page number not for citation purposes)

BMC Health Services Research 2003, 3

management was the most common barrier discussed. A
review of computerised advice on drug dosage to improve
prescribing practice including 15 trials found that most
studies did not identify potential barriers to change [32].
Of those that did, the most common barrier was clinical
uncertainty about the best course of action. A review of 41
studies on improving the management of diabetes mellitus found that most included studies identified one or
more barriers to change in diabetes care and interventions
were designed to address these barriers [33]. Reported barriers to change were lack of acceptance of guidelines, lack
of knowledge of diabetology, poor co-operation of staff
members, poor quality of documentation of provided
care that lead to discontinuous care, the complexity of the
guidelines and the lack of information needed to incorporate them into practice, non-attendance and poor compliance of patients.
Different methods for identifying barriers and developing
interventions have been used in studies of tailored interventions[34]: informal meetings between study investigators and physician leaders [35], or attending faculty[36],
discussions about barriers in studies of continuing medical education [37,38], interviews with practitioners
[23,39–41], helping staff resolve organisational problems
blocking acceptance to guidelines[42], focus groups
[25,39,43], questionnaires[44], and a meeting of opinion
leaders [45].
Barriers to improving management of hypertension in the
elderly were identified by semi-structured visits in small
groups within each practice, led by a trained facilitator
[37]. Barriers to appropriate antibiotic use were discussed
in focus groups with primary care physicians [43]. Indepth interviews and psychological theory were used to
explain obstacles and develop interventions to implement
guidelines for management of depression in primary
care[40]. Focus groups, direct observation and interviews
were used to explore why public health physicians seldom
use research-based information, and to develop an intervention to remedy this[46]. Semi-structured interviews,
group discussions and a mailed survey helped design an
intervention to improve the use of active sick leave by patients with low back pain[47].
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discussing the results[5,48]. We were aware that our interventions were not able to address all the barriers thoroughly. More resources and creativity might have
increased our ability of tailoring more effective interventions. Comparative research is needed to determine the
marginal value of using more resource intensive methods
to design interventions to improve healthcare practice.

Conclusions
A pragmatic, iterative approach using largely qualitative
methods identified many barriers to change and generated ideas for how to address these. Restricted resources limited the choice of the interventions and hence our
potential to address all of the identified barriers. Differences in the information that we collected from GPs, GP
assistants and patients highlight the need to seek multiple
perspectives and not to rely solely on self-perception. Although we found focus groups useful, practical and rewarding, they required a greater investment of resources
than other methods that could more easily be used in connection with guideline development, pilot testing and
evaluating interventions.
It is a paradox that so few resources are available to design
and evaluate interventions to improve practice while vast
sums are being wasted on ineffective forms of care and ineffective forms of continuing medical education and quality improvement.
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