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Abstract

Background: Continuing medical education (CME) is essential to developing and maintaining high quality primary care.
Traditionally, CME is delivered face-to-face, but due to geographical distances, and pressure of work in Bangladesh,
general practitioners (GPs) are unable to relocate for several days to attend training. Using chronic obstructive pulmonary
disease (COPD) as an exemplar, we aimed to assess the feasibility of blended learning (combination of face-to-face and
online) for GPs, and explore trainees’ and trainers’ perspectives towards the blended learning approach.

Methods: We used a mixed-methods design. We trained 49 GPs in two groups via blended (n = 25) and traditional
face-to-face approach (n =24) and assessed their post-course knowledge and skills. The COPD Physician Practice
Assessment Questionnaire (COPD-PPAQ) was administered before and one-month post-course. Verbatim transcriptions
of focus group discussions with 18 course attendees and interviews with three course trainers were translated into
English and analysed thematically.

Results: Forty GPs completed the course (Blended: 19; Traditional: 21). The knowledge and skills post course, and the
improvement in self-reported adherence to COPD guidelines was similar in both groups. Most participants preferred
blended learning as it was more convenient than taking time out of their busy work life, and for many the online
learning optimised the benefits of the subsequent face-to-face sessions. Suggested improvements included online
interactivity with tutors, improved user friendliness of the e-learning platform, and timing face-to-face classes over
weekends to avoid time-out of practice.

Conclusions: Quality improvement requires a multifaceted approach, but adequate knowledge and skills are core
components. Blended learning is feasible and, with a few caveats, is an acceptable option to GPs in Bangladesh.
This is timely, given that online learning with limited face-to-face contact is likely to become the norm in the
on-going COVID-19 pandemic.
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Background

Provision of postgraduate training in Family Medicine is
increasing in Asia Pacific, but rarely uses innovative on-
line learning [1] that could enhance access to continuing
medical education (CME) essential for building and
maintaining a high-quality primary care workforce [2].
Traditionally in Bangladesh, post-graduate training in-
volves face-to-face study, but shortage of physicians in
many rural and semi-urban areas [3], mean that physi-
cians often cannot leave their practices to attend several
days of training. Blended learning is a combination of
face-to-face and online learning [4], which has become
possible in Bangladesh with recent substantial improve-
ments in internet coverage, and may be a useful way to
achieve CME [5].

Chronic obstructive pulmonary disease (COPD) is an
exemplar of a condition in which there are concerns that
limited awareness of guideline recommendations amongst
general practitioners (GPs) [6, 7] leads to misdiagnosis
and inappropriate management [8, 9]. COPD affects an es-
timated 251 million people worldwide [10] and globally, is
predicted to be the third leading cause of death by 2030
[11]. Although COPD burden varies between countries,
almost 90% of COPD deaths occur in low- and middle-
income countries (LMICs) [10]. The national COPD
guideline [12] is not widely used in Bangladesh. Some cli-
nicians follow global guidelines [13], however, substantial
gaps exist between guideline recommendations and
GPs’ practice. Closing this gap is a priority research
need for the International Primary Care Respiratory
Group (IPCRG) [14].

Blended learning was introduced initially in under-
graduate teaching [15-18] and is now extending to post-
graduate learning [19], though the concept is relatively
new in Bangladesh [20]. An online component allows
practitioners increased time and flexibility for study,
wider and easier access to learning resources, and a
higher level of autonomy in learning than in exclusively
face-to-face courses [21, 22]. Management of COPD re-
quires acquisition of practical skills (spirometry; inhaler
technique) necessitating a face-to-face component.
Therefore, we aimed to assess the feasibility of a blended
learning approach to a COPD CME course for GPs in
Bangladesh.

Methods

Study design

Our mixed-methods feasibility study was conducted
in June to August 2019. Quantitative data measured
pre-post self-assessment of adherence to COPD
guidelines and qualitative focus groups and interviews
explored trainee and trainers’ perspectives of the
blended learning.
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Inclusion and exclusion criteria

GPs providing public and private primary healthcare ser-
vices in Bangladesh were invited to participate. GPs in
Bangladesh have an MBBS (Bachelor of Medicine and
Surgery) are registered by the Bangladesh Medical and
Dental Council, have at least two years’ experience of
clinical service but with no specialist post-graduate
training. We excluded GPs who had previously partici-
pated in post-graduate COPD training at any time.

Participant recruitment
The COPD course, which was provided free of charge,
was advertised nationally through the training manage-
ment portal of the International Centre for Diarrhoeal
Disease Research, Bangladesh (icddr,b), and social media
was used to disseminate the course advertisement.
Potential participants applied through the icddr,b por-
tal. We screened applicants for eligibility, randomly se-
lected 50 participants who were randomly allocated
(using a computer generated randomisation list) to ei-
ther blended learning or the traditional face-to-face
course.

Sample size

This was a feasibility study, so no sample size calculation
was required [23, 24]. Resource availability allowed us to
run two courses, so we allocated 25 participants to each
group. This is our normal group size, and is a sufficient
sample size for assessing feasibility [25].

Study procedure

The total training hours was 40 h in both blended and
traditional learning approaches and the courses con-
tained the same content: components aimed at enhan-
cing COPD knowledge (16 h) and skills (24'h). A private
Facebook group was created to provide online learning
support for both groups monitored by a tutor and for
peer discussion. The tutors were GPs with expertise in
respiratory care and had considerable experience of de-
livering training. The learning approaches are sum-
marised in Table 1 with further details in
Additional file 1.

Data collection

Quantitative

To assess how the training impacted on participants’
practice and adherence to COPD guidelines, the COPD
Physician Practice Assessment Questionnaire (COPD-
PPAQ) was administered to all participants prior to
starting training and after course completion. Due to
Fellowship time restrictions, the COPD-PPAQ was ad-
ministered only 1 month after the course completed.
This validated questionnaire is designed for the self-
assessment by physicians of their implementation of 12
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key items (two domains: diagnosis and assessment; treat-
ment and follow-up) of COPD guidelines. The answers
are globally reproducible [26].

In line with the usual assessment on completion of
icddr,b courses, skills were assessed by an oral examin-
ation and knowledge was assessed using a written
multiple-choice questionnaire examination. Following
completion of training, all participants were examined
on their COPD knowledge and skills. From previous ex-
perience we anticipated that knowledge of COPD and
spirometry skills of GPs with no prior COPD training
would be very low; we therefore did not assess this pre-
training.

Qualitative

All participants who completed the blended learning
training were invited to participate in one of three focus
groups facilitated by MNU supported by a note-taker.
Discussion addressed participants’ perceptions of
blended learning, preferences compared to previous ex-
periences of face-to-face or online learning, advantages/
disadvantages of the blended learning. The three course
trainers were interviewed individually to explore their
views and opinions about the practicalities of delivering
training using this approach (see Additional file 2).

All discussions were digitally recorded and transcribed
verbatim in the spoken language (Bengali). The emo-
tional context such as pauses, laughter, emphasis and
non-verbal communication were included as notes in
the transcripts to aid analysis. Transcripts were trans-
lated (by MNU who led the focus groups) from Bengali
to English for analysis.

Analysis
Quantitative data
Examination scores, and COPD-PPAQ scores are

expressed as percentages. Summary statistics were calcu-
lated as means, proportions as necessary. Stata Statistical
Software 2015 (StataCorp LP, College Station, Texas,
USA) was used for data analysis.

Qualitative data

We used thematic analysis for the qualitative data [27]
using a coding framework developed by MNU in discus-
sion with the other authors. The focus group discussions
with trainees and interviews with trainers were analysed

Table 1 Blended learning versus traditional learning
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separately. This involved coding the whole data set and
the codes were then synthesised into emerging themes
which were combined into overarching themes including
synthesised data from participants and tutors.

Reflexivity

The first author is a GP, employed by icddr,b, to deliver
CME to healthcare professionals. He was involved in de-
veloping the learning materials, and facilitating training
sessions which might have influenced the interviews/
focus groups and his interpretation of the data. To miti-
gate against this, themes were discussed within the
multi-disciplinary author group.

Results

We received a total of 637 online applications which
were screened for eligibility. The commonest reasons for
ineligibility were less than the minimum two years of
clinical service (n=227), and already having specialised
post-graduate training (n=29). 152 did not provide
complete information (eg. No qualification dates or ex-
perience) leaving 156 eligible applicants. We randomly
selected 50 participants and allocated 25 to each group.
Of the allocated participants, 19 (76%) completed
blended learning and 21 (84%) traditional learning. The
commonest reason for withdrawal in both groups was
inability to take time out of practice. Other reasons were
illness, domestic or family responsibilities.

Sociodemographic characteristics of the course attendees
Most of the GPs (63%) were between 26 to 30 years and
half had 2—-4years’ experience of patient care. Almost
half the participants of both groups were used to con-
sulting with 16 or more patients daily (Table 2).

Quantitative findings

The quantitative results are presented with the caveat
that this was a feasibility study which was not powered
to show a difference. Detailed outcomes are therefore
placed in Additional files 3 and 4 without any statistical
comparisons to avoid over interpretation.

Comparison of examination scores

The overall end-of-course examination scores was simi-
lar in both groups, both for overall knowledge, and for
assessment of skills.

Blended learning

Traditional learning

Learning approach  Online plus classroom-based face-to-face

Learning hours 40 h: online 16 h; face-to-face 24 h
Learning days

Learning support

Face-to-face: 3 days (Day 1, Day 23 and Day 24); Online: 21 days (Day 2 to Day 22)

Private Facebook group during online learning; and face-to-face

Only classroom-based face-to-face
40 h face-to-face
Five consecutive days

Face-to-face; and private Facebook group
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Self-assessment of practice by the trained GPs

GPs self-reported adherence to COPD guidelines using
COPD-PPAQ showed similar improvement in both
groups. The self-assessment of 12 key recommendations
suggested that participants in both groups scored sub-
stantially better in all aspects of their practice except in
smoking cessation and referral to specialist.

Qualitative findings

Characteristics of participants

Eighteen of the 19 blended learning course attendees
(trainees) who completed the training participated in
one of the three focus groups. They were aged 28-50

Table 2 Socio-demographics of course attendees

Variable Blended n (%) Traditional n (%)
Age group
26-30 years 14 (56.0) 17 (70.8)
31-35years 5 (200 4(16.7)
36-40 years 5 (20.0) 2 (83)
41-45 years 0 (0) 1 4.2)
46-50 years 1 (4.0) 0 (0)
Gender
Male 21 (84.0) 21 (87.5)
Female 4 (16.0) 3(125)
GP experience
2-4 years 9 (36.0) 15 (62.5)
5-7 years 9 (36.0) 4(16.7)
8-10 years 3(120) 2 (83)
114 years 4 (16.0) 3(12.5)
Working hours per week
<40h 8 (32.0) 10 (41.7)
240h 17 (68.0) 14 (58.3)
Number of patients consulted per day
4-10 7 (28.0) 9 (37.5)
11-15 5 (200 4(16.7)
16-20 4 (16.0) 2(83)
21-30 2 (8.0) 3(125)
30+ 7 (28.0) 6 (25.0)
Number of COPD patients seen per month
1-10 16 (64.0) 10 (41.7)
11-20 2 (80) 4(16.7)
21-30 3(120) 3(12.5)
31-50 2 (8.0) 2(83)
51+ 2 (8.0) 5(20.8)
Ever attended online training previously
No 13 (52.0) 15 (62.5)
Yes 12 (48.0) 9 (37.5)
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years and from nine districts of Bangladesh. The location
of their workplaces varied from three to over 300 km
from the training venue. The number of participants
from urban, semi-rural and rural areas were nine, five
and four respectively (Table 3). All trainees had previous
experience of attending traditional training, half had par-
ticipated in entirely online training and six had previous
experience of a blended learning approach. Interviews
were conducted with the three trainers who were be-
tween 44 and 64 years of age. No further details are pro-
vided to maintain confidentiality of trainers.

Summary of themes

Three main themes emerged in the analysis of both
focus group discussions with trainees and interviews
with course trainers. The themes and sub-themes are
listed in Table 4 and described below.

Theme I: convenience and flexibility

Preference for learning approach

Most participants thought that blended learning was a
better and more convenient mode of training compared
to either traditional or online training.

“This [blended learning] approach is very new to our
country. I didn’t know anything about it previously.
One of my acquaintances suggested me to apply for
this training and I did it without thinking much.
When I was selected for the training, I was in doubt
whether I could continue it from [a remote location]
leaving my job for several long days as I saw that
the total duration of course was about four weeks!
When I attended the orientation class, I found the
blended learning model to be very convenient for me
as I don’t have to stay here for very long”. (Trainee,
P10)

This was echoed by the trainers who were positive
about the online resources being available 24 hours-
anytime, anywhere’.

In contrast, one trainee preferred the traditional
approach because it enabled him to focus on the topic for
the duration of the course, whereas online learning could
too easily be postponed. He also considered that the trad-
itional approach was better for practical demonstrations
(e.g. cardio-pulmonary resuscitation).

“Well [...], I'll choose traditional approach because
in only face-to-face training, we have a mindset and
allocate a dedicated time only for learning. Here (in
blended approach), what happened to me, I thought
that I'd read now but it did not happen thinking
that 1 could learn it later because of flexibility”.
(Trainee, P15)
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Table 3 Summary of socio-demographic characteristics of focus group participants

Identifier Age (year) Sex Geographical area Distance from training venue (km)
FGD1
P1 38-42 Male Urban 0-50
P2 28-32 Male Urban 0-50
P3 28-32 Male Semi-rural 101-150
P4 28-32 Male Rural 201-250
P5 38-42 Male Rural 201-250
P6 33-37 Male Urban 0-50
FGD2
P7 33-37 Male Semi-rural 51-100
P8 28-32 Male Urban 0-50
P9 28-32 Male Urban 0-50
P10 33-37 Male Rural 201-250
P11 28-32 Male Semi-rural 0-50
P12 33-37 Male Urban 301-350
FGD3
P13 28-32 Female Urban 0-50
P14 28-32 Female Urban 0-50
P15 33-37 Male Urban 0-50
P16 28-32 Male Rural 101-150
P17 48-52 Male Semi-rural 0-50
P18 28-32 Male Semi-rural 0-50

One of the course trainers preferred the traditional ap-
proach, although he recognised that it was difficult for
busy GPs to be away from their practice.

Confidence of trainees

Almost all the trainees felt confident of their knowledge
and skills in diagnosing and managing COPD patients
after completing the training. Most wished to participate
in future courses using a blended approach and said they

Table 4 Themes and sub-themes

Themes Sub-themes

Theme I: Convenience and flexibility ~ Preference of learning
approach

Confidence of trainees

Theme II: Educational advantages Advantages of blended
and disadvantages learning

Disadvantages of blended
learning

Theme Ill: Suggestions for
improvement

E-Learning module
Receiving feedback online
Technological issues
Practical session
Face-to-face class

Financial

would recommend it to others. One participant was suf-
ficiently confident in his acquired knowledge and skills
that he felt he would be able to disseminate what he had
learnt to staff in his practice.

“Regarding knowledge, I'll say that now there is sky-
land [very far] distance from my baseline knowledge!
My views and skills have been changed a lot. Previ-
ously, I couldn’t use or advise inhaler devices prop-
erly to patients. Now I really feel confident and I can
also help my hospital nurses to improve their know-
ledge in this regard”. (Trainee, P10)

Most of the trainees felt confident about interpreting spirom-
etry findings, an essential practical component of the course, de-
livered mostly face-to-face with some components online.

“Yesterday, 1 advised a patient to perform spirom-
etry. Previously I used to see comments in a tracing,
although I work in a large specialised hospital [!].
This time, I interpreted it well and diagnosed the
patient accordingly which gave me immense pleas-
ure”. (Trainee, P15)

In contrast, a few participants felt that they did not get
enough time to perform spirometry manoeuvres during
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the face-to-face sessions (though this was the same as in
the traditional course).

“During practical session I expected more to learn
about spirometer (how to operate the machine).
However, we didn’t have the scope to learn spirom-
eter, especially with real patient”. (Trainee, P4)

Theme II: educational advantages and disadvantages
Advantages of blended learning

Reasons provided for preferring the blended learning ap-
proach were the convenience of not having to relocate
and the option to do some of the training in their own
time which fitted around their practice work. Reducing
their physical presence in class was considered very
helpful as it caused minimal interruption to their patient
care. This view was particularly apparent in accounts
from doctors who worked in rural areas and remote
places where learning opportunities are limited, and staff
resource is at a critically low level.

“Those of us who live in remote areas; the blended
approach is a blessing for us which would allow us
to add to our knowledge deficit quite a lot. Those
who stay centrally, get many opportunities to attend
scientific seminars, CME (continued medical educa-
tion) etc which we couldn’t manage”. (Trainee, P4)

In the blended learning approach, participants learned
online before they attended face-to-face classes when
they could solve the queries that had arisen while using
the online resources.

“We got learning contents in advance and were able
to go through online. We know in advance what we
will learn tomorrow. We solved our queries that
arose during online learning when we were in face-
to-face classes.” (Trainee, P12)

A few participants said that blended was more attract-
ive and interactive compared to a traditional approach
or only online training. Two of the trainers mentioned
that the blended approach offered two-way learning with
scope for providing better student support compared to
either traditional or entirely online training.

Disadvantages of blended learning

Most of the trainees did not mention any generic draw-
backs of the blended-learning approach. Instead they
discussed the weakness of the particular e-learning mod-
ule they had used, and highlighted a few areas of the
face-to-face classes which needed improving. Some
trainees found reading online content uncomfortable,
mentioning that they were more comfortable with
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familiar paper rather than online documents. Specific-
ally, excessive screen exposure caused eye pain and
headache to one of the trainees. Although most partici-
pants completed the online module, a few mentioned
that they had neglected the online learning either delib-
erately thinking that they would learn it from the face-
to-face classes or procrastinating and not quite getting
round to doing it in their busy schedules.

“Because of having the face-to-face part, we often
have neglected the online part thinking that we have
face-to-face classes” (Trainee, P18)

Apart from sharing the concern about the discomfort
of online reading, trainers had some additional concerns
about blended learning. One trainer was concerned that
the online component might be considered as an extra
pressure by some trainees. Another trainer thought that
the three-week gap between the online and face-to-face
learning might increase participant dropout from the
course. In addition, one of the trainers noted that unreli-
able internet access in some locations might limit the
usefulness of the blended approach in Bangladesh. In
addition, this trainer was concerned that many physi-
cians were not accustomed to using computers and if
they only completed the minimum face-to-face tasks it
might affect skill development of the trainees.

Theme lll: suggestions for improvement

E-learning module

Almost all participants (trainees and trainers) thought the e-
learning module needed further development, with sugges-
tions about more videos, animation, and quizzes with analyt-
ical questions to make it more interactive and attractive.

“Regarding online content, I'd say there are many
areas for improvement. Say, you could add videos,
animations, quiz etc”. (Trainee, P3)

Opinions were divided about whether the contents
were ‘somewhat disorganised’. Some trainees suggested
including the content of the subsequent face-to-face
classes in the e-learning module so that learning was
reinforced.

“Practical sessions like inhaler techniques may be
given online which would help us to learn better as we
may not learn the technique in one face-to-face class.
In future, if we get confused, we can watch the video
and make our technique correct”. (Trainee, P13)

Receiving feedback online
Most of the trainees wanted prompt feedback via the on-
line platform rather than having to use a separate
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Facebook group for this purpose. Facebook was associated
with social communication during leisure time and not as an
effective medium for solving professional queries. Indeed,
some people noted that it was a distraction which wasted a
lot of time. Moreover, participants had only met once during
the orientation class, so some did not feel sufficiently familiar
with each other to be able to engage proactively in online
group discussions. From a practical perspective they had to
open Facebook separately alongside the e-learning module
which they found burdensome and although 14 delegates
tried it at least once, only 5 delegates engaged in discussion.

“Yes, we had a Facebook group [for solving queries].
But to me, when I logged on it, a lot of time went
away unknowingly.” (Trainee, P15)

A few trainees said that provision of a tutor for a
scheduled online discussion would be helpful to solve
queries and this would allow more time for practical
tasks during face-to-face classes. Two of the trainers
with previous experience of online discussions, agreed
and considered that the online discussion could help
trainees to engage and learn more.

“The provision of online discussion would help par-
ticipants to learn more. Even participants could ask
question online which they couldn’t understand in
face-to-face classes”. (Trainee, P3)

In contrast, some trainees considered that a fixed time
for an online discussion was unlikely to be convenient for
everyone, and reduced the flexibility that was an advantage
of the online learning. They suggested that face-to-face
classes were a better option for solving their queries.

“I don’t think we can align our time with the online
tutor”. (Trainee, P4)

“Since we had the opportunity of face-to-face classes,
here we didn’t have the need of online classes’.
(Trainee, P5)

Other trainees suggested that the e-learning platform
should have a discussion board where a mentor would
give his/her feedback, and everyone could see answers
and learn accordingly.

“I'd say that the online platform itself should keep
an option of asking question [...] a coordinator will
reply to our queries in a particular time of a day’.
(Trainee, P8)

Technological issues
The majority of the trainees encountered challenges

reading the online contents; only two participants did
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not have any problems. There were difficulties reading
documents in full screen, sometimes a chapter showed
as ‘incomplete’ even though it had been completed. A
few trainees with previous experience of online courses
suggested that chapters should be completed in order to
qualify for the chapter accomplishment quiz. One
trainee wanted the option of a mobile-based application
along with the provision of offline access to the contents
that they completed earlier for rereading as necessary.

“Mobile based app could be introduced where we
can even get access without having internet connec-
tion [smiling]”. (Trainee, P9)

Practical session

Almost all trainees shared that the practical sessions
should involve “patients”, if only for a short period of
time.

“[...] The practical classes were mostly device ori-
ented. Since we will apply our knowledge on pa-
tients, I think the practical classes need to be real
patient-based which will make the course much
more effective”. (Trainee, P1)

Face-to-face class

The majority of the trainees thought that face-to-face
classes would be more convenient if they were delivered
7 days apart, preferably during weekends, so they would
not need to leave their practice during working days.

“[...] We all are busy, or it is difficult to manage
leave for two-three consecutive days for face-to-face
training. Classes could be taken seven days apart
and during weekend”. (Trainee, P3)

Financial

Two of the participants wanted an honorarium for par-
ticipating in the course while one participant strongly
opposed this issue.

“We have been provided with food during training. If
you could provide us some honorarium, that would
be very good. After a certain age, we have more fi-
nancial liabilities.” (Trainee, P9)

In contrast, one trainer was concerned about the non-
attendance of some participants suggesting that a course
fee should be paid by the participants to make them
more responsible.

“This time we found that few participants didn’t
complete the course although there were many appli-
cants who were very interested to attend the course.
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[.....] One of the reasons might be that the partici-
pants didn’t have to pay the course fee of their own”.
(Trainer, T3)

Discussion

Summary of findings

Of the 25 trainees allocated to each group, 19 completed
blended learning and 21 completed the traditional face-
to-face learning. Inability to take time-out of practice
was the commonest reason for attrition in both groups.
The gain in knowledge and skills by the participants in
both groups was similar. In addition, self-reported ad-
herence to COPD guidelines before and after training re-
vealed similar improvement in both groups. All
participants, except one trainer and one trainee, pre-
ferred the blended learning approach as it was more
convenient within their busy work schedules. Although a
few participants ‘neglected’ the online modules, for most
the online learning optimised the benefits of the face-to-
face sessions. There were a number of practical prob-
lems with internet connections and finding it ‘uncom-
fortable’ to read on-screen documents and most
participants suggested improving interactivity. Online
support from tutors was valued, but embedded in the
learning platform rather than using Facebook which was
associated with social interaction.

Strengths and limitations

A strength of our mixed method design is that it allowed
triangulation of results; for example, the participants’
perception of increased confidence in managing COPD
was matched by measured gains in skills and knowledge.
The quantitative data will inform potential outcomes for
a future evaluation of blended learning on COPD and
the qualitative data gave insights into both positive and
negative perspectives. Moreover, the practical sugges-
tions and operational challenges will be helpful in refin-
ing future training.

The examiners were aware of the allocation of both
groups which risked biasing the quantitative outcomes,
but the same examiners assessed participants from both
groups ensuring consistency of assessment. Blinded as-
sessment was not possible within the resources of the
study. We were aware of the impact of reflexivity, as the
researcher conducting the focus groups and interviews
(MNU) was also involved with training coordination and
development of learning materials. Involvement of a
multidisciplinary author group unconnected with icddr,b
or the course helped ensure a balanced interpretation of
the data. Although we achieved data saturation with re-
spect to the trainee opinions, the limited number of
trainers meant we only heard three perspectives. Our
aim was to assess the feasibility of the blended learning
intervention, and the single location (Dhaka) of the
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course and the small numbers limit generalisable,
though our findings may be applicable to others working
in similar settings in Bangladesh or beyond.

Interpretation in the light of published literatures
Perception of blended learning

Studies show that blended learning allows greater flexi-
bility and responsiveness in adult learning processes [16,
28, 29]. The addition of online learning overcomes limi-
tations of time and space, reaches more students and
supports instructional methods that may be hard to
achieve without increased resources [30]. Some studies
have found a mismatch regarding preferred learning ap-
proaches where trainers assumed that technology-based
learning suited the trainees’ style; however, trainees felt
differently [5]. In our study, trainees and trainers almost
all agreed that blended learning overcame two limita-
tions compared to entirely online or traditional learning.
First, the e-learning component reduced the need for
prolonged time out of practice to attend a course, and
second, the prior online work optimised the learning of
skills in the face-to-face class. A previous study with
GPs also found e-learning a useful way to gain know-
ledge and the face-to-face component a suitable way of
transferring practical knowledge [31]. Furthermore,
some participants in our study suggested blended learn-
ing was cost-effective [32] as a substantial number of
doctors could be trained within a short period of time
[33].

In contrast, a few trainees found it difficult to adapt
their learning styles to a blended approach [5]. Some felt
that provision of paper versions of the e-learning module
would be helpful as they were accustomed to reading
paper books [31]. Flexibility is generally seen as a
strength as e-learning allows participants to learn at a
convenient time [34]. In our study, it was also viewed as
a challenge because some GPs found it difficult to
schedule study time. Also, some neglected online study
hoping to catch-up in the face-to-face sessions. Trainers
living at a distance found it less efficient to schedule
face-to-face classes involving long travel time for shorter
meetings.

Operational challenges

The lack of a blended learning approach to CME in
LMICs may be associated with limited technological re-
sources [35]. Echoing other studies that have highlighted
poor access to technology as a barrier to the implemen-
tation of technology-enhanced teaching [36], our partici-
pants described annoying technical problems such as
losing information on progress, or the need to switch be-
tween pages. The use of social media (in particular Face-
book) was associated with social communication and
considered an ineffective way of interacting with fellow
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participants and solving queries though other studies
have successfully used this approach [37]. Like several
other studies, some trainees and trainers considered that,
for productive interaction, it is important that tutors ac-
tively moderate online discussions [38—40]. More patient
involvement in skills development was wanted, and con-
tributing to online modules could be a convenient way
to incorporate patients.

The dropout of participants (1 in 5 in our study) was
another challenge. An outbreak of dengue fever in
Bangladesh was one factor and cultural context is also
important. In LMICs like Bangladesh, food and honorar-
ium are two important issues that need to be considered
when developing education. Government employees typ-
ically expect to receive an honorarium when they par-
ticipate in any training.

Implications for clinical education and research

Provision of accessible CME is central to maintaining
the quality of primary healthcare and the morale of the
workforce [2]. In the context of COPD, where under-
diagnosis and inadequate management is common [41-
43], our blended-learning course was a feasible approach
to enhancing knowledge and skills of GPs about COPD.
The observation by some of the participants that they
were sufficiently confident in their learning to be able to
pass on the knowledge to others in their practices is en-
couraging but needs further evaluation. ‘Train the
Trainer’ programmes have been used successfully by the
International Primary Care Respiratory Group [44], and
blended learning offers the potential for online modules
to be used to pass on knowledge. The flexible and prac-
tical blending of online and face-to-face learning has the
potential to be used for CME of other long-term condi-
tions in Bangladesh and beyond.

Conclusions

With some caveats, blended learning was an acceptable
educational model and preferred by most of the busy
GPs in Bangladesh. Quality improvement requires a
multifaceted approach, but adequate knowledge and
skills are a core component; blended learning is a feas-
ible option which could contribute to improved imple-
mentation of guideline recommendations. Online CME
was a novel approach in our LMIC setting, but learning
with limited face-to-face contact is likely to become the
norm in the current COVID-19 pandemic making this a
timely message.
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