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Abstract
Objectives To study the effects of continuing medical
education (CME) about chronic obstructive pulmonary
disease (COPD) for general practitioners (GPs) by
comparing two commonly used CME methods with each
other and no CME (reference group).
Design A pragmatic cluster randomised controlled trial
with primary healthcare centres (PHCCs) as units of
randomisation.
Setting, participants and interventions 24 PHCCs in
Stockholm County, Sweden, were randomised into two
CME intervention arms: case method learning (CM) (n=12)
and traditional lectures (TL) (n=12). A reference group
without CME (n=11) was recruited separately. GPs (n=255)
participated in the study arm to which their PHCC was
allocated: CM, n=87; TL, n=93; and reference, n=75. Two
2-hour CME seminars were given in a period of 3 months.
Primary outcome measures Changes in scores between
baseline and 12 months on a 13-item questionnaire about
evidence-based COPD management (0–2 points/question,
maximum total score 26 points).
Results 133 (52%) GPs completed the questionnaire both
at baseline and 12 months. Both CM and TL resulted in
small yet significantly higher total scores at 12 months
than at baseline (CM, 10.34 vs 11.44; TL, 10.21 vs 10.91;
p<0.05); there were few significant differences between
these CME methods. At both baseline and 12 months, all
three groups’ scores were generally high on questions
about smoking cessation support and low on those that
measured spirometry interpretation skills, interprofessional
care and management of multimorbidity.
Conclusions Neither short CM nor short TL CME sessions
substantially improve GPs’ skills in managing COPD.
It is justified to challenge the use of these common
CME methods as a strategy for improving GPs’ level of
knowledge about management of COPD and other complex
chronic diseases characterised by multimorbidity.
Trial registration number NCT02213809; Results.
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Introduction
Chronic obstructive pulmonary disease
(COPD) is often comorbid with other

Strengths and limitations of this study
►► The educational interventions (2×2-hour traditional

lectures and case-based seminars) studied in this
cluster randomised controlled trial are frequently used in real-life Swedish primary care which
strengthens the relevance of this study.
►► The cluster design of study was a strength, since it
decreased potential bias from contamination across
individuals at each primary healthcare centre.
►► The follow-up investigation 12 months after the
intervention was a strength, as it permitted us to
observe the effects of the educational interventions
beyond the immediate poststudy period.
►► The main limitation of the study was the large percentage of non-responders at the end which significantly impaired the ability to draw conclusions.
►► Using a written test of knowledge (the general practitioner (GP) questionnaire) to assess the effects of
the educational interventions was not optimal because it did not assess change in GPs’ behaviours
and because the scaling was narrow, decreasing the
chances of clear distribution of the scores, which in
turn led to few statistically significant changes in the
scores.

conditions and is generally underdiagnosed
and insufficiently managed in primary care.1
Despite improvements in recent years,
primary care personnel can still contribute to
delays in COPD diagnosis and care through
insufficient actions to prevent, detect and
manage the disease.1–4
In Sweden, the majority of patients with
COPD are managed in primary care by
general practitioners (GPs) who typically work
together with other GPs in group practices
and often in co-operation with specialised
asthma/COPD nurses and pulmonary rehabilitation personnel.4 5 As GPs are usually the
patient’s first professional healthcare contact,
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Methods
This paper was written in line with the 2010 Consolidated
Standards of Reporting Trials (CONSORT) statement:
extension to cluster randomised trials.16 The CONSORT
checklist (online supplementary file 1) and flow chart
(figure 1) were used.
Using a computer randomisation program, the
authors randomised 24 PHCCs (clusters) in Stockholm,
Sweden, into two intervention arms: a CM arm and a
TL arm. A reference group of 11 PHCCs (no CME) was
recruited separately and was not randomised, as the
PHCCs in this group would not receive CME. The GPs
2

participated in the study arm to which their PHCC was
allocated.
The pharmaceutical industry did not participate in any
part of the study, and we did not offer financial incentives
to the participants. As there are no formal requirements
for CME for GPs in Sweden, educational credits were not
offered.
The CME sessions took place at the PHCCs. Five CME
leaders, all GPs competent and experienced in COPD
management, ran two 2-hour sessions at each PHCC. The
two sessions took place a maximum of 3 months apart.
Each PHCC was assigned the same CME leader and CME
method (either CM or TL). Thus, four TL leaders taught
at two to four PHCCs each, and one CM leader taught at
all 12 PHCCs that received CM. John Biggs’ educational
theory of constructive alignment17 was used to align the
intended learning outcomes, learning activities and assessments. The intended learning outcomes of the CME were
derived from the pre-2015 COPD guidelines2 18 19 and
from a 2013 qualitative study of GPs in Stockholm that
described barriers to and facilitators of the COPD guideline implementation process.20 Each leader adhered to
the intended learning outcomes, but the learning activities differed in the CM and LT intervention groups.
The leaders were also allowed to use their own presentation materials, such as slide shows and handouts. Apart
from a short didactic introduction, participant activating
methods (discussions) were the main method used in the
CM sessions, whereas the TL sessions followed a traditional didactic style.
The outcome measures for the GPs pertained to individual participants. A GP questionnaire, constructed by
the authors and improved after a ‘think-aloud’ discussion with a group of non-participating GPs, was used to
assess GPs’ level of knowledge. The paper format questionnaire consisted of five short patient case vignettes
and two to three questions per vignette (13 in total).
The questions were about ‘knowledge/skills’ and
‘practical management’ and consisted of a mixture of
multiple choice and open questions. The participants
could score 0, 1 or 2 points per question. Responses were
scored with a premade scoring template. GPs completed
the questionnaires immediately prior to and 12 months
after the CME sessions, taking 20–30 min each time. At
baseline, the GPs replied to the questionnaire on their
own without consulting each other. The GPs in the intervention arms did so at the first CME session, and the GPs
in the reference group did so at a staff meeting. At 12
months, most GPs, regardless of the study arm, filled in
the questionnaire at an ordinary staff meeting. All did
so individually. The few GPs who were not present at
the staff meeting were contacted by telephone or email
and reminded twice. They were allowed to complete the
questionnaire on their own. The completed GP questionnaires did not include any information that could
identify the GP, so the assessors were blind to cluster
allocation.
Sandelowsky H, et al. BMJ Open 2018;8:e021982. doi:10.1136/bmjopen-2018-021982
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their knowledge about and skills in COPD management
need to be up-to-date.6 However, there is a considerable
gap between current COPD guidelines and what is actually done at GPs’ practices. To help transfer theory into
practice, more studies on the implementation of COPD
guidelines are needed.7
Continuing medical education (CME) is a necessary
step in implementing optimal care. Although modern
research stresses the effectiveness of multiple educational
methods in CME,8–10 Swedish GPs still often sign up for
1–2-hour lectures, possibly because of their busy schedules. Traditional lectures (TL) are carried out mainly in
didactic style with a CME leader as an academic expert.
CME that uses case method learning (CM) can be carried
out in similar settings and in a similar amounts of time
as TL, but the CME leader uses an interactive teaching
approach. The professional’s perspective on the case
described is a central feature in the discussions.11 When
used in CME in primary care settings, CM has a positive
impact on learning.12 13 In a typical CM seminar, a CME
leader facilitates the discussion of one to two patient cases.
CM stimulates creative thinking, communication, tolerance for different views, the ability to defend one’s own
point of view with logic, analysis and decision-making.14
It is a learning method that requires previous knowledge
and clinical experience in the subject and maturity in the
participants.
The current study is part of the PRIMAIR study, a
cluster-randomised controlled trial (CRCT) at primary
healthcare centres (PHCC) in Stockholm County in
2014–2017. The overall objective of PRIMAIR pertained
to the effects of CME on professional COPD practice of
individual GPs (GP-related outcomes) and the effects of
CME on individual patients (patient-related outcomes).
This paper presents only the GP-related outcomes. A
detailed description of the GPs’ baseline results has been
published previously.15
The aim of the current study was to compare the effects
of CME on the topic of COPD, delivered in the form of
praxis-typical, short (1–2-hour) sessions of either CM or
TL, tailored for and targeted to GPs. The hypothesis was
that CME based on CM leads to greater improvements
in GPs’ level of knowledge about and skills in COPD
management than TL or no CME.

Open access

Study enrolment, general practitioner part of the PRIMAIR study.

The GP questionnaire with a summary of the intended
learning outcomes and the scoring template is found in
online supplementary file 2.
Information about GPs’ gender, age, years in the
profession and degree (specialist in family medicine
or in training to become one) was gathered at baseline. Other information gathered at baseline included
data on the PHCC where they worked, such as ownership (county council or private), whether there was
a nurse-led asthma/COPD clinic at the PHCC and
sociodemographic characteristics of the PHCC’s
catchment area (Care Need Index; CNI). 21 The CNI
is a deprivation index based on sociodemographic
factors, including percentage of older adults living
alone, children under age 5, unemployed people,
people with low educational status, single parents,
high mobility and foreign-born people. A high CNI
Sandelowsky H, et al. BMJ Open 2018;8:e021982. doi:10.1136/bmjopen-2018-021982

score indicates high sociodemographic burden. The
mean CNI score of PHCC catchment areas in Stockholm County is 2.49.
GP sample size was determined by the power calculation of the patient sample size in the PRIMAIR Study
which was determined to be 230 patients with COPD in
Global Initiative for Chronic Obstructive Lung Disease
(GOLD) stages 2–32 in each arm. To keep the number
of clusters reasonable, we chose to invite only PHCCs
with more than 10 000 registered patients (n=80). We
estimated that 10–12 PHCCs were needed per arm
to achieve sufficient statistical power for the patient
sample. Accordingly, the number of GPs was determined
by the number of PHCCs we included. Unequal cluster
sizes (5–10 GPs) were expected because of variations in
staff numbers at baseline and dropouts at 12 months.
The intraclass correlation coefficient (ICC) was set at
3

BMJ Open: first published as 10.1136/bmjopen-2018-021982 on 10 August 2018. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Figure 1

Open access

Statistics
We performed the statistical analysis with STATA V.14
(Stata 2015; Stata Statistical Software: Release 14) and
SPSS (IBM, Release 2013. IBM SPSS Statistics for Windows,
V.23.0). We computed summary statistics such as means,
proportions and measures with standard parametric
methods. We used a McNemar test to compare matched
pairs of scores per question at baseline and 12 months for
proportions of GPs who scored ‘0 points’ vs ‘1 or 2 points’.
We used clttest and xtreg (adjusting for cluster) to analyse
differences in total scores within the study arms and for
adjusting for ‘total scores at baseline’, ‘CNI’ and ‘years in
profession’. A transition model, adjusted for clusters, was
applied to analyse associations between items (‘0 points’
or ‘1 or 2 points’) and study arms at baseline and 12
months which also provided ORs and their 95% CIs. In a
transition model, the outcome variable at a previous time
point is included as a fixed effect covariate. We condition
the response at time j on the response at time j-1. ICC
was estimated by xtlogit. P values <0.05 were considered
indicative of statistical significance.
A detailed description of the methodology and interventions is found in the study protocol.25
The study was registered at www.clinicaltrials.gov on 10
August 2014, Identifier NCT02213809. The first participant was enrolled on 14 August 2014.
Patient and public involvement
No patients or public were involved in the study.

Results
Description of the participants
At baseline, 207 GPs attended the CME sessions. Twenty-seven of them did not agree to participate in the study
and thus did not fill in the GP questionnaire. Eightyseven of 100 GPs (87%) in the CM arm and 93 of 107 GPs
(87%) in the TL arm agreed to participate in the study.
The reference group consisted of 75 GPs. The majority
of the GPs who did not agree to participate worked at a
PHCC without a nurse-led asthma/COPD clinic. They did
not differ from the participants regarding age, gender,
years in profession, educational degree or PHCC’s CNI
scores or ownership form.
Of the 255 participants who responded to the questionnaire at baseline, 122 (48%) did not respond again at 12
months (‘non-responders’). The remaining 133 GPs were
the final participants (‘responders’). There were no significant differences between any of the groups studied (the
two intervention arms and the reference group) in the
proportions of responders and non-responders. A higher
percentage of the non-responders than responders were
employed at PHCCs in socially deprived areas of Stockholm (p<0.05). The characteristics of the responders and
non-responders are seen in table 1.
4

A higher percentage of GPs in the CM arm than
the TL arm and the reference group worked at a
PHCC with a nurse-led asthma/COPD clinic (64% vs
36%–38%, p=0.012). A higher percentage of GPs in
the reference group than the CM and TL arms worked
at privately run PHCCs (72% vs 32%–42%, p=0.001).
The means for gender, age, years in profession and CNI
scores did not differ significantly between the GPs in
the groups studied (the two intervention arms and the
reference group), and the participants were generally
representative for Swedish GPs with regard to these
characteristics.26
Scores
Total scores: within and between the arms
After adjustment for the clusters (ie, PHCCs) and mean
scores at baseline, the mean scores in both intervention
arms were significantly higher at 12 months than at baseline
(CM: 10.34 vs 11.44; TL: 10.21 vs 10.91; p<0.05) (figure 2).
There was no statistically significant difference between
the improvement in the CM and TL arms. No significant
changes in scoring over time were observed in the reference
group. All the non-responders had significantly lower mean
baseline scores than the responders (9.11 vs 10.47, p=0.003).
At baseline, the GPs who worked at PHCCs in the most
socially deprived areas (CNI 2.29–5.05, 21% of all GPs) had
lower mean scores than the others (8.50 vs 10.32, p=0.000),
and the non-responders in the deprived areas scored lowest
of all non-responders (7.98 vs 9.71, p=0.007). Scores were
unrelated to whether or not there was a nurse-led asthma/
COPD clinic at the PHCC.
Scores on individual questions: comparison of the arms
Table 2 compares the results for each of the 13 questions in the two intervention arms and the reference
group by providing ORs of ‘scoring 1 or 2 points at 12
months’. The TL arm had a statistically significantly
higher OR of ‘scoring 1 or 2 points at 12 months’ than
the reference group on two of the questions: the question about the follow-up of stable patients (question
9) and the question about multimorbidity in a patient
with airway symptoms (question 13). On the question
about smoking cessation support for patients who were
motivated to quit smoking (question 6), the TL arm
had a higher OR of ‘scoring 1 or 2 points at 12 months’
than the CM arm. The CM arm’s ORs were not significantly higher for any of the questions than the TL
arm or reference group’s ORs. Regarding the effects
of intracluster conditions, we found three significant
ICCs (questions 1, 10 and 12), all of them were approximately 0.10 (CIs could not be estimated because no SE
was available).
Scores on individual questions: within the arms
For 10 of 13 questions, there was no significant difference between baseline and 12 months in the proportion of participants who scored 1 or 2 points and who
scored 0 points (figure 3). Scores on two questions
Sandelowsky H, et al. BMJ Open 2018;8:e021982. doi:10.1136/bmjopen-2018-021982
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0.01 based on earlier studies on cluster randomisations
in primary care.22–24
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Main characteristics

Baseline

12 months

Participants
n (%)

All
255 (100)

Responders
133 (52)

Number of participants per PHCC, mean (range)
Gender , n (%)

7.5 (2–15)

4.3 (1–10)

 Female

149 (58)

81 (61)

68 (56)

Age, mean (range)

47 (27–69)

47 (27–68)

47 (27–69)

 Specialist in family medicine

184 (72)

102 (77)

82 (67)

 Training to be a specialist in family medicine

71 (28)

31 (23)

40 (33)

Years worked in primary care, mean (range)

14 (0–41)

15 (0–37)

14 (0–41)

114 (45)

70 (53)

51 (42)

 Stockholm County Council

132 (52)

71 (53)

61 (50)

  Private

123 (48)

62 (47)

61 (50)

2.17 (0.78)
0.92–5.05

2.03* (0.67)
0.92–5.05

2.32* (0.86)
0.92–5.05

Non-responders
126 (48)

Degree in family medicine , n (%)

Asthma/COPD clinic at PHCC, n (%)
  Yes
Ownership of PHCC

CNI of PHCC’s location
 Mean (SD)
 Range

The CNI is based on sociodemographic factors, including percentage of older adults living alone, children under age 5, unemployed people,
people with low educational status, single parents, high mobility and foreign-born people. High CNI=high sociodemographic burden; mean
CNI in Stockholm County=2.49.
*P of the difference between responders and non-responders <0.05.
CNI, Care Need Index; COPD, chronic obstructive pulmonary disease; PHCC, primary healthcare centre.

improved significantly (CM arm: question 2, spirometry interpretation; TL arm: question 9, follow-up
of stable patients), and scores on one question
dropped significantly (reference group: question 13,
multimorbidity in a patient with airway symptoms)
(figure 4A–C).

Discussion
Main findings
The results of our study do not bear out the hypothesis
that CM leads to greater improvements in GPs’ level of
COPD-related knowledge and skills than TL. However, the
hypothesis that CM would be superior to no intervention

Figure 2 Development of total scores in the two intervention arms and reference group over time. Total score
minimum=0 points, maximum=26 points.
Sandelowsky H, et al. BMJ Open 2018;8:e021982. doi:10.1136/bmjopen-2018-021982
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OR
CM and TL vs reference group
(95% CI)

CM vs TL
(95% CI)

Question

CM

TL

Reference
group

CM

TL

1. Diagnostic procedures
2. Spirometry interpretation

0.55 (0.22 to 1.40)
1.29 (0.53 to 3.10)

0.55 (0.21 to 1.42)
0.61 (0.24 to 1.55)

1
1

1.00 (0.43 to 2.31)
2.10 (0.90 to 4.95)

1
1

3. Smoking cessation (unmotivated
patients)

NA*
0.77 (0.31 to 1.96)

1

1.81 (0.77 to 4.24)

1

6. Smoking cessation (motivated patients) 0.41 (0.14 to 1.24)

1.35 (0.39 to 4.69)

1

0.30 (0.10 to 0.88)

1

7. Maintenance treatment

1.04 (0.42 to 2.54)

0.72 (0.30 to 1.74)

1

1.44 (0.63 to 3.29)

1

8. Comorbidity: heart failure

2.46 (0.79 to 7.66)

1.70 (0.61 to 4.95)

1

1.45 (0.57 to 3.67)

1

4. Acute exacerbation (treatment)

1.40 (0.57 to 3.45)

5. Acute exacerbation (follow-up)

NA†

9. Follow-up (stable patients)

2.37 (0.96 to 5.86)

4.48 (1.51 to 13.3)

1

0.53 (0.20 to 1.40)

1

10. Interprofessional interventions

1.82 (0.59 to 5.61)

1.42 (0.45 to 4.49)

1

1.29 (0.50 to 3.31)

1

11. Suspected respiratory failure

1.51 (0.62 to 3.72)

0.97 (0.39 to 2.41)

1

1.57 (0.68 to 3.62)

1

12. Multimorbidity, no airway symptoms
13. Multimorbidity, airway symptoms

1.36 (0.54 to 3.40)
1.34 (0.53 to 3.37)

0.97 (0.39 to 2.43)
2.64 (1.06 to 6.60)

1
1

1.39 (0.60 to 3.24)
0.51 (0.22 to 1.15)

1
1

All measures are adjusted for clusters (primary healthcare centres) and total scores at baseline.
*OR not applicable because there was no convergence in the model.
†OR not applicable because the model was questionable.
NA, not applicable.

was confirmed. Both CM and TL led to small, yet significant, improvements in Swedish GPs’ levels of knowledge
of COPD and COPD management skills. Neither of the
CME methods was more effective than the other. GPs’
baseline level of knowledge was low, and improvements at
12 months were generally modest. Moreover, GPs’ level of
knowledge was unrelated to whether or not they worked
at a PHCC with a nurse-led asthma/COPD clinic.
Over time, strong areas of knowledge remained strong, and
weak areas weak
For the most part, the differences between strong and
weak areas of knowledge about COPD were maintained
over time. We were not surprised by the high level of
knowledge about smoking cessation support, as most GPs
are well aware of and do not question the importance of
quitting smoking. However, there is a gap between what
GPs know and what they do: earlier research has shown
that doctors rarely take active measures to help patients
quit smoking.27 The preliminary results of a questionnaire to randomly selected patients with COPD at the
PHCCs participating in this study indicate that approximately 60% of the patients who are current smokers or
have quit smoking in the last 5 years (n=382) state they
have not been offered smoking cessation support, and
80% state they have not been given such support by their
GPs or nurses (Sandelowsky, unpublished data). As the
6

benefits of smoking cessation far outweigh the benefits
of diagnosing new cases or providing pharmacological
treatments for COPD,28 the GP’s role as a motivator and
authority in patient education should not be overlooked
and needs continuous attention in CME situations.
Insufficient skills in spirometry interpretation may be
one of the major causes of problems with implementing
evidence-based COPD practice.29 CM involved active participation in training spirometry interpretation and discussing
spirometry results which may explain the improvements in
responses to the question that measured spirometry interpretation skills. However, this was the only question on
spirometry interpretation, and conclusions based on the
responses to one question may not be reliable. TL positively affected replies to the questions on smoking cessation support to motivated patients, follow-up of patients
with stable COPD and management of airway symptoms in
multimorbid patients. We did not investigate whether this
finding was due to factors related to the CME leaders (ie,
uneven focus on the different intended learning outcomes)
or to the didactic lecturing style.
Neither CME method led to significant improvements
in managing COPD in patients with multimorbidities
and comorbidities, managing acute exacerbation under
time pressure, managing patients who lack motivation to
quit smoking or handling patients whose focus during
Sandelowsky H, et al. BMJ Open 2018;8:e021982. doi:10.1136/bmjopen-2018-021982

BMJ Open: first published as 10.1136/bmjopen-2018-021982 on 10 August 2018. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.
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the consultation is something other than COPD. Thus,
these typical real-life conditions and problems in Swedish
primary care, which represent important obstacles to
implementing guidelines,20 remain difficult to overcome
with two short sessions of CME, regardless of whether
lectures or case methods are used.
Comparison with previous studies
Kiessling et al found that using CM to implement
evidence-based practice in primary care was associated
with decreased mortality in patients with coronary heart
disease in Sweden 10 years after the training had taken
place.12 The educational meetings in Kiessling’s study
were carried out similarly to those in our study; that is, as
short CM seminars for GPs at their workplaces, led by an
external facilitator. COPD may be a more complex health
issue than cardiovascular diseases, and evidence-based
management may thus be more complex to implement.
The complexity of COPD typically includes disabling
comorbidities,1 confronting lifestyle choices (mainly
smoking), low patient motivation to adhere to treatment,20 30 GPs’ negative views of COPD,20 consequences
of COPD in patients’ family lives31 and the crucial role of
interprofessional care.32
We are not alone in finding that CM sessions brief
enough for busy GPs to attend are of limited effectiveness. A 2016 Swedish study about the effectiveness of CM
in CME for GPs on the topic of childhood asthma used
CM similar to those in our study. That intervention had
Sandelowsky H, et al. BMJ Open 2018;8:e021982. doi:10.1136/bmjopen-2018-021982

no effects on prescriptions of antiasthmatic drugs for
children.33
In line with theories of adult learning, the American
College of Chest Physicians recommends multiple teaching
techniques, such as CM, audience response system, lectures,
hands-on demonstrations, discussion groups and role
playing to effectively change physician knowledge, performance and clinical outcomes.8 In fact, two previous CME
studies from the USA, by Drexel et al and Adams et al, found
that CME had positive effects on GPs’ management of
COPD when used as one of multiple educational methods,
including a combination of short didactic lectures, case
discussions, spirometry workshops and inhaler demonstrations.13 34 Moreover, Adams et al observed positive outcomes
following interactive and collaborative CME for multidisciplinary participants, which is particularly relevant, as the
current Swedish guidelines strongly recommend interprofessional COPD care.32 However, the follow-up measurements in both the Adams et al and Drexel et al studies were
made shortly after the CME intervention and thus do not
provide information about the sustainability of results.
Additionally, in the Drexel et al study, no preintervention
measurements were performed which limits the researcher’s ability to evaluate the effects of the CME.
Methodological considerations
Strengths and weaknesses
One strength of this study was the cluster randomisation
of the PHCCs, which reduced the likelihood of possible
7
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Figure 3 Baseline results per question in the two intervention arms and reference group, presented as per cent of participants
who scored 1 or 2 points. Each response was given a score of between 0 and 2 points; the highest possible score was 2 points.
On questions 2, 4, 7, 10 and 11, only two scores were possible: 0 or 2 points. COPD, chronic obstructive pulmonary disease.
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Figure 4 (A–C) Changes over time in the scores per question in each group studied, presented as per cent of participants who
scored 1 or 2 points. Each response was given a score of between 0 and 2 points; the highest possible score was 2 points. On
questions 2, 4, 7, 10 and 11, only two scores were possible: 0 or 2 points. COPD, chronic obstructive pulmonary disease.

Open access

Sandelowsky H, et al. BMJ Open 2018;8:e021982. doi:10.1136/bmjopen-2018-021982

step might have been more effective. In retrospect, we
could have improved the teaching activities by conducting a
pilot survey to measure GPs’ knowledge prior to designing
the intervention or by designing the teaching activities after
collecting and analysing the baseline data.
The GP questionnaire had strengths and limitations. A
‘think-aloud’ discussion with a group of non-participating
GPs helped us improve the five case vignettes' understandability and relatability, increasing the chances of valid
replies to the questions. However, written descriptions,
such as in case vignettes and multiple-choice answers,
always involve a risk of misinterpretation, and thus of
biased replies. We suspect this could have happened in
question 8, as it was expressed in inverted (negative)
wording. Another limitation of the study was that the
questionnaire was the only assessment method we used,
so we were unable to assess whether the GPs’ behaviours
changed in practice. The use of mixed methods would
have helped ensure the best possible assessment validity.38
The narrow, 0–2 point scale, together with strict scoring
requirements, may have contributed to difficulties in
differentiating the participants’ results. We tried to
minimise the testing bias that can occur when the same
questionnaire is administered twice by not revealing the
answers and by using paper questionnaires to disable
digital distribution of the questionnaire. Finally, participants may have received information about COPD
through other channels during the study period.
Implications and future research
The findings of this study can be useful in developing
CME interventions that are feasible to implement in a busy
primary care practice and that target the management
of complex, chronic health issues.26 39 The particularly
low competence in the subject of COPD among GPs in
socially deprived areas sends an important message to policy-makers, as smoking and COPD are particularly prevalent
in these areas.36 37
An evaluation of patient-related outcomes before and
after the CME intervention is under way as a part of
the PRIMAIR study. Future research could evaluate the
effects of a sequel to our CME intervention that incorporates other educational methods and/or angles the focus
towards interprofessional learning activities to support
team-based COPD care in primary care. However, such
interventions would likely need to be longer than two
short sessions, which would make them challenging to
implement in primary care. As many people now acquire
knowledge via digital media, future research could also
investigate the effects of easy-to-access online handbooks
and guides as support for GPs in clinical decision-making.

Conclusion
GPs’ levels of knowledge of and skills for COPD were low
at baseline, and the effects of both case methods and TL
were equally modest. Thus, these common educational
methods alone may not be sufficient to substantially
9
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contamination across individuals at each PHCC (cluster).
Including a reference group enabled us to compare
knowledge gained through our interventions with information gained through other sources during the study
period. Using a transition model in the analysis of data
was a strength because of its simplicity. The statistically
significant ICCs we found for the questions were higher
than expected, indicating that intracluster conditions
may have affected the GPs’ results in some of the individual questions more than assumed prior to the intervention. This information may assist researchers conducting
CRCTs in similar environments in the future. Our assessment indicated that there were practically no interactions
between the clusters that could have biased the results.
Swedish GPs report they have little time for CME because
of heavy workloads due to time constraints, staffing problems and financial incentives at the PHCC that encourage
multiple short visits.26 A previous study in a similar setting
found that primary healthcare professionals appreciate
CME outreach visits.35 The CME outreach visits in the
current study were thus another strength, as they enabled
the GPs to attend the CME sessions despite their busy
schedules. Another strength was the choice to conduct the
follow-up measurement 12 months after the intervention,
which enabled us to describe the sustained effects of the
interventions.
The recruitment of the reference group deviated from
optimal CRCT design. Thus, some caution should be
used when interpreting the results for the reference
group. Another limitation of our study was the potential for reporting bias at 12 months due to non-response.
High non-response impaired the statistical power of the
12-month analysis and decreased our ability to generalise
the results. A high dropout percentage was also observed in
the Adams et al CME study. The high dropout rates in the
two studies may reflect the strenuous working conditions
GPs often experience: reminders had practically no effect
on response rate. Non-responders may also have been
uncomfortable reporting their potential lack of knowledge
gain after the CME. Moreover, it was alarming to find that
many of the non-responders worked in deprived urban
areas where smoking and COPD are common.36 37
A source of bias may have been the minor overlapping
of the two pedagogical methods. Although we focused
on providing didactic lectures in the TL sessions, some
natural interplay may have taken place. On the other
hand, CM consists of a mixture of didactic and participatory learning methods. The TL sessions were taught by
four different CME leaders and the CM sessions were facilitated by one, which may have further biased the results,
as the TL leaders may have stressed different content.
To achieve deeper knowledge via CM, participants must
have previous knowledge and clinical experience in the
subject area. Analysis indicated that GPs’ baseline level of
knowledge about COPD was surprisingly low. We reason that
it may have been too low to enable them to take full advantage of the CM learning opportunity. Thus, a sequence of
different CME interventions in which CM was not the first
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