Taylor & Francis
Taylor & Francis Group

Education for Primary Care

7 ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/tepc20

The evaluation of an e-learning prescribing course
for general practice

Nde-Eshimuni Salema, Naomi Clement, Rexhep Hysenagolli, Rachel Hibberd,
Brian G. Bell, Gill Gookey, Anthony Avery & Richard Knox

To cite this article: Nde-Eshimuni Salema, Naomi Clement, Rexhep Hysenagolli, Rachel
Hibberd, Brian G. Bell, Gill Gookey, Anthony Avery & Richard Knox (2021): The evaluation
of an e-learning prescribing course for general practice, Education for Primary Care, DOI:
10.1080/14739879.2021.1874250

To link to this article: https://doi.org/10.1080/14739879.2021.1874250

© 2021 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

% Published online: 01 Apr 2021.

N
[:1/ Submit your article to this journal &

||I| Article views: 38

A
& View related articles &'

@ View Crossmark data &'

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=tepc20


https://www.tandfonline.com/action/journalInformation?journalCode=tepc20
https://www.tandfonline.com/loi/tepc20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/14739879.2021.1874250
https://doi.org/10.1080/14739879.2021.1874250
https://www.tandfonline.com/action/authorSubmission?journalCode=tepc20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=tepc20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/14739879.2021.1874250
https://www.tandfonline.com/doi/mlt/10.1080/14739879.2021.1874250
http://crossmark.crossref.org/dialog/?doi=10.1080/14739879.2021.1874250&domain=pdf&date_stamp=2021-04-01
http://crossmark.crossref.org/dialog/?doi=10.1080/14739879.2021.1874250&domain=pdf&date_stamp=2021-04-01

EDUCATION FOR PRIMARY CARE
https://doi.org/10.1080/14739879.2021.1874250

Taylor & Francis
Taylor &Francis Group
8 OPEN ACCESS ) Check for updates

The evaluation of an e-learning prescribing course for general practice
<, Rachel Hibberd

RESEARCH ARTICLE

Nde-Eshimuni Salema
Gill Gookey

2<, Naomi Clement <, Rexhep Hysenagolli
b< Anthony Avery (> and Richard Knox (5>¢

a<, Brian G. Bell (%<,

aSchool of Medicine, Division of Primary Care, University Of Nottingham, Nottingham, UK; ®PNHS Rushcliffe CCG, Nottingham, UK; °NIHR Greater
Manchester Patient Safety Translational Research Centre, The University of Manchester, Manchester Academic Health Science Centre,
Manchester, UK

ABSTRACT

Prescribed medication may lead to significant morbidity or mortality as a result of these medica-
tions causing adverse events, or because of a prescribing error. E-learning is a common tool used in
supporting training in prescribing. This paper describes the development of an e-learning course
and the subsequent evaluation undertaken by the users with the aim of obtaining an effective
e-learning course for prescribing. The e-learning course was developed by general practitioners
and pharmacists and focussed on the principles of good prescribing, examined the common
reasons for prescribing errors, and was evaluated using self-reported quantitative and qualitative
measures. Scores significantly increased on an assessment given before and after the course. The
majority of respondents reported that the e-learning course had a positive impact on prescribing
knowledge, skills and attitudes, with medication reviews the top area where a change in prescrib-
ing practice was reported. Over 90% of the respondents agreed that the e-learning course was easy
to use and a useful part of their continuing professional education. This study shows that clinicians
recognise the on-going need for training in prescribing, but the lack of training is one of the factors
contributing to errors, which suggests that more education is needed, not just for GPs in training,
but for qualified GPs as well.
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Introduction errors per day (8.3% of all prescriptions). The most
common (37.9%) errors were due to incomplete
information on the prescriptions, 23.5% due to unne-
cessary drugs and 18.4% were monitoring errors, the
majority (90.6%) being due to the complete lack of
monitoring [4]. In 2012, the PRACtICe study, a large
study commissioned by the General Medical Council
(GMC) provided greater insight into the nature and
prevalence of errors in general practice. This study
examined in detail 6,048 unique prescriptions for
1,777 general practice patients in England and
found that 5% of the prescriptions reviewed were
associated with an error [3]. Of these, a small pro-
portion (1 in 550), were classified as severe in nature.
Communication from the Medical Defence Union
(MDU) revealed that between 2011 and 2015, the

Prescribing continues to be an important intervention
for general practice patients. In 2019, a total of
1.12 billion prescription items were dispensed in the
community in England, costing £9.08 billion[1]. For
some patients, prescribed medication may lead to sig-
nificant morbidity or premature mortality as a result of
these medications causing adverse events or because of
a prescribing error, which in turn further increases
costs [2-4].

Prescribing in general practice occurs in the
context of an increasingly elderly population (and
therefore an increase in treating patients with co-
morbidities), which has resulted in a growth in
polypharmacy. This creates complex medication
regimens, with the potential for drug interactions

and side effects [4,5]. A systematic review (under-
taken as part of the PRACtICe study) revealed
a paucity of research on prescribing errors in the
community [3]. The review identified only one rele-
vant study [4]. This analysed the prescriptions of 256
care home residents in 55 homes, demonstrating that
39.1% of patients had one or more prescription

majority of cases relating to prescribing errors
involved general practitioners [2]. The MDU stated
that many of the errors were due to checks: such as
drug-drug interactions or allergies, not being per-
formed, as well as issues with selecting the correct
drug, correct dose and correct delivery method. The
contributing role of clinical systems on prescribing
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errors, especially in the environment of general prac-
tice with fluctuating workload, staff shortages, miss-
ing records, distractions and time pressures has been
articulated. Poor quality prescribing has contributed
to some of the current public health challenges:
inappropriate polypharmacy, opioid dependence and
antimicrobial resistance [2].

The PRACtICe study included a root cause analysis
that helped establish a set of recommended strategies
that may improve prescribing. The need to invest
further in education and training was identified by all
GPs, irrespective of their stage or experience of prescrib-
ing [3]. Although the call for more education and train-
ing is not new, a specific gap that was identified by the
PRACtICe study was for more resources to support
continuing professional development in the area of pre-
scribing [3]. In the undergraduate environment, this
recently led to the convening of a Safe Prescribing
Work Group by the GMC and the Medical Schools
Council, including introducing the Prescribing Safety
Assessment for final year medical students prior to
graduation [6]. However, postgraduate education is
often limited by clinical schedules, difficulty in super-
vision and competition with other training require-
ments, despite the importance of prescribing, as the
skills are used in everyday practice [6,7]. It is important
to highlight that education and training initiatives need
to be inclusive of postgraduate prescribers, something
that has been shown in the GMC Outcomes for
Graduates, which emphasised that doctors in the pro-
fession today will experience major changes in medical
practice, which will necessitate the need to engage in
lifelong learning [8,9].

3 questions (optional)

E-learning is a common tool used to support
postgraduate (and to some extent undergraduate)
training in prescribing [1]. Many advantages of
e-learning have previously been described in the
literature [10,11] including, but not limited to:
enhanced accessibility, teacher accountability, cost-
effectiveness, and reduced administrative burden.
A further advantage is that learners are able to
choose content, order, pace, location and timing of
the instruction with the ability to update and amend
content at any time, which is important given that
prescribing education changes rapidly. The e-learn-
ing package was developed to address these concerns.
In the UK community setting, the Royal College of
General Practitioners (RCGP) has an important role
in hosting a wide variety of e-learning courses,
including the e-learning prescribing course described
in this paper [10]. This paper describes the develop-
ment of the course and the subsequent evaluation
undertaken to explore its impact on prescribing and
acceptability as perceived by users.

Method
The e-learning prescribing course

The e-learning course was developed by a team, which
included GPs and pharmacists, in partnership with the
National Institute for Health Research (NIHR) Greater
Manchester Primary Care Patient Safety Translational
Research Centre and the Medical Defence Union. It was
based on lessons learnt from the PRACtICe study,
which focused on the principles which inform good

drug selection

1in 10 of the prescription errors involved an incorrect drug selection or an unnecessary prescription. Recommendations in this
area included the education in the principles of selecting the correct drug for patients, the role of prescription formularies and
when to prescribe generically or by brand(13).

Lesson 2: Avoiding
prescribing errors

1in 13 of the prescription errors involved contraindications or hazardous drug-drug combinations. Advice to prescribers
included further training of patient groups in which more care should be taken, common prescribing errors, common hazardous
druginteractions, the importance of including over the counter drugs in any drug history and the importance, but also
limitations of, using available computer systems to identify any possible interactions(14).

Lesson 3: Choosing
the right dose

1in 6 of the prescribing errors were either the wrong dose of the drug or the wrong strength of medication. 1in 10 of these
errors were medications given at the wrong time. The commonest family of drugs being analgesics, specifically opioids.
Adjusting medication does according to individual patient characteristics, predicting the dose for different patient groups and
recognising that timing is important for certain medications were learning points in this area(15).

Lesson 4: Right dose
instructions

1in 3 of the prescription errors were due to incomplete instructions on the prescription and, as above, 1 in 10 were
medications given at the wrong time. These instructions should be clear and unambiguous, including cautionary and advisory
labels if needed, in order for the drugto achieve the desired clinical effect(16).

Lesson 5: Effective
medication reviews

18% of the prescription errors were due monitoring errors and of the drugs requiring blood test monitoring, 7% had a
monitoring error (17). Roughly half the prescribing or monitoring errors identified involved repeat prescriptions, highlighting
the importance of medication reviews. Education is therefore needed in how to carry out an effective medication review,
including strategies to manage time in these appointments as well as identifying different reason for non-adherence(17,18).

Post-course assessment — 13 questions repeated (optional)

Evaluation survey (opt

): data collected demographics, impact on different aspects of prescribing & feedback on eLearning course

Figure 1. Overview of the e-learning prescribing course informed by findings from the PRACtICe study.



prescribing and examined the common reasons for pre-
scribing errors (see Figure 1) [3,13-18]. The e-learning
course was launched on the Royal College of General
Practitioners (RCGP) website in January 2014 and was
advertised by the RCGP in their regular email bulletin to
members. However, the e-learning course was made
available to both members and non-members [19].

Evaluating the e-learning course

The e-learning course was evaluated using self-reported
quantitative and qualitative measures (including qualita-
tive interviews not presented in this paper) and captured
different dimensions of interest as presented below.

Pre-course and post-course assessments

The pre-course and post-course assessment were an
optional component of the course and included 13 multi-
ple choice questions intended to be completed at the
beginning and end of the e-learning course. The resulting
score aimed to provide some indication of baseline
knowledge of prescribing and subsequent learning
achieved by individual users. The scores of these two
data sets were analysed in IBM SPSS® Statistics, Version
25.0.0.1 [20] using the paired t-test. No demographic data
were linked to these scores.

Evaluation survey

The evaluation survey was presented as an optional part
of the e-learning course and used a combination of
5-point Likert scales and free text fields to collect infor-
mation in three main areas (i) demographic data -
profession, whether GPs were MRCGP qualified, num-
ber of e-learning courses completed in the past year,
special interest, gender and age; (ii) what was gained by
completing the e-learning course — knowledge/learning,
skills, attitudes towards developing strategies for safer
prescribing, and awareness of important aspects of pre-
scribing covered by five individual lessons; and (iii) the
e-learning course - ease of use and usefulness as part of
continuing professional development (CPD).

The Likert scale responses were analysed using
descriptive statistics in IBM SPSS® Statistics, Version
25.0.0.1 [20]. Due to high ceiling effects, responses
were presented as dichotomous responses (Strongly
Agree and Agree were coded as positive comments;
Neutral, Disagree and Strongly Disagree were coded as
negative comments). For the free text answers, the main
themes that emerged were coded and agreed on by at
least one other researcher [21]. The frequency with
which a theme occurred was calculated as a way to
summarise these free text data.
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Results
Pre-course and post-course assessment

A total of 3,423 people engaged with the e-learning
course between January 2014 and November 2018. Of
these, 2,164 (63.2%) completed the assessment before
and after completion of the five lessons and were
included in the analysis. The mean pre-course and post-
course scores were 60.4% (SD = 13.4%) and 77.8%
(SD = 11.8%) respectively. A paired t-test demonstrated
there was a significant difference between the pre- and
post-test scores (¢ (2163) = 59.48, p < 0.001) and on
average, the post-test scores were 17.4 percentage points
higher than the pre-test scores (95% CI [16.8, 18.0]).

The evaluation survey

Participant characteristics

In total 765 people completed the evaluation survey
between January 2014 and September 2017, which was
the period these data were available for use, and repre-
sents 22.3% of the people who originally engaged with
the survey. As shown in Table 1, the majority were GPs
(90.1%) which included 89 GPs (11.6%) who identified
as being GPs in training. Other professions represented
included those in the fields of pharmacy (4.4%) and
nursing (3.1%). Most of the GPs (83.8%) held the
MRCGP qualification. A high proportion of respon-
dents completed 10 or fewer e-learning courses (80%)
over the past year and over half were female (59.2%).

Table 1. Characteristics of people completing the evaluation
survey (n = 765).

Profession

GPs/GPs in training 689 (90.1)
Medical student/Foundation year doctors/SHO 8(1.0)
Pharmacy 34 (4.4)
Nursing 24 (3.1)
Non-GP (Other) 10 (1.3)

If GP, MRCGP qualification (i.e. N = 600)

Yes 503 (83.8)
No 96 (16.0)
None specified 1(0.2)
e-learning courses completed over the past year

1to 10 612 (80.0)
More than 10 153 (20.0)
Special interest

Yes — mentioned prescribing 74 (9.7)
Yes - others/not specified 343 (44.8)
No 344 (45.0)
No response provided 4 (0.5)
Gender

Female 453 (59.2)
Male 296 (38.7)
Prefer not to say 16 (2.1)
Age

<40 360 (47.0)
>40 389 (50.8)
Prefer not to say 16 (2.1)
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Table 2. Assessment of what participants gained and how they rated the e-learning prescribing course.

Participants n (%) Participants n (%)

Positive Comments (Strongly ~ Non-Positive Comments (Neutral/Disagree/

Statement Agree/Agree) Strongly Disagree)

This e-learning module has:

—Increased knowledge of prescribing 748 (97.8) 17 (2.2)

—Helped to improve the skills required to prescribe safely 735 (96.1) 30 (3.9)

—Had a positive impact on my attitude to the importance of developing 732 (95.7) 33 (4.3)
strategies for safer prescribing

This course has highlighted the importance of:

—Balancing risk and benefits when making prescribing decisions 728 (95.2) 37 (4.8)

—Taking careful note of patient-specific factors that could impact on 755 (98.7) 10 (1.3)
prescribing decisions

—Checking the correct dose of products prescribed 754 (98.6) 11 (1.4)

—Writing clear, unambiguous dose instructions 753 (98.4) 12 (1.6)

—Having systems in place to ensure adequate monitoring 738 (96.5) 27 (3.5)

—What to include in a comprehensive medication review 748 (97.8) 17 (2.2)

The e-learning course:

—Was easy to use 713 (93.2) 52 (6.8)

—Has been a useful part of my CPD 750 (98.0) 15 (2.0)

Nearly an equal proportion of respondents fell into the = Discussion

40 and under and over 40 age ranges.

What was gained from completing the e-learning
prescribing course (Likert scale questions)

The majority of respondents reported that the e-learning
prescribing course had positively impacted their prescrib-
ing knowledge, skills and attitudes (Table 2). Similarly,
they indicated that the course had positively highlighted
important aspects of prescribing.

Changes to prescribing practice following completion
of the e-learning prescribing course (free text
responses)

One free text question was included in the evaluation
survey to capture details of what aspects of prescribing
had changed, or the respondent would like to change, as
a result of completing the e-learning course. Most (82.4%)
of the participants who completed the evaluation survey
shared one or more traits in their prescribing practice they
would change. As demonstrated in Table 3, medication
reviews was the top area where change in prescribing
practice was reported (24.0%) with giving clear drug dos-
ing instructions (16.4%) and choosing the right dosing
(12.4%) also featuring in the top three changes mentioned.

Experience and suitability of the e-learning
prescribing course

The course was well received with 93.2% of the respon-
dents agreeing/strongly agreeing that the e-learning
course was easy to use and an even higher proportion
(98%) agreeing/strongly agreeing that the e-learning
course was a useful part of their CPD.

This e-learning course was developed in response to an
identified need to reduce prescribing errors in primary
care in the UK following the PRACtICe study, which
identified that 1 in 20 of all prescription items contained
an error [3]. This is the first study of its kind in primary
care, developing a way to improve accuracy of prescribing
in primary care.

Analysis of the scores of the 13 multiple-choice ques-
tions completed both before and after the e-learning
course, demonstrated that the e-learning course signifi-
cantly improved scores on this assessment, with the
percentage correct increasing from 60.4% to 77.8%.
This is shown in the analysis of the comments in the
evaluation survey, with a large majority of participants
stating that the course was of use to them and increased
their awareness and knowledge of prescribing. Analysis
of user data from the e-learning course gives strong
support of the efficacy of the learning course, although
it was not possible to provide evidence of improved
patient outcomes.

One previous small-scale study showed that pro-
viding complete dose instructions and monitoring
were areas needing improvement [4], as did the
PRACtICe study [3]. Participants thought their pre-
scribing habits had changed in both of these areas as
a result of the e-learning course. This demonstrated
that the e-learning course does address problems
previously identified in primary care. In the present
study, providing effective medication reviews was
identified as the most important aspect of prescribing
that should be improved, which is in agreement with
the PRACtICe study [3]. The PractIlCe study [3]
found that about half of the prescribing and
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Table 3. Proportion of free text responses provided for aspects of prescribing changed or would like to change.

E-learning Prescribing
Course Lesson

Aspects of Prescribing Changed

Participants n (%)

Lesson 1: Appropriate Drug Selection
Use of formularies

Use of community pharmacists in prescribing 13 (
Efficient and cost-effective prescribing 29 (3.5)

Appropriate brand prescribing

12 (1.4)
20 (2.4)
1.6)

Use of other resources to support prescribing 24 (2.9)
Lesson 2: Avoiding Prescribing Errors More likely to review a prescription prior to signing 45 (5.4)
More awareness of drug interactions 66 (8.0)
Including over the counter medications in drug histories 12 (1.4)
More awareness of the principles of prescribing safely 47 (5.7)
Use of and reviewing repeat prescriptions 9 (1.1)
Lesson 3: Choosing Right Dose Appropriateness of a drug including the dose, timing, indication and side effects 103 (12.4)
Prescribing in specific situations such as hepatic or renal disease 66 (8.0)
Lesson 4: Right Dose Instructions Clear instructions on prescriptions 136 (16.4)
Lesson 5: Effective Medication Reviews Awareness of non-adherence to medications 15 (1.8)
More thorough medication reviews 199 (24.0)
Other: Audits Suggestions of audits to complete 34 (3.4)

monitoring errors that were identified involved
repeat prescriptions, which in turn, could be reduced
by effective medication reviews [22]. This finding is
supported by Cullinan [23] who identified the diffi-
culties doctors had in safely prescribing to older
people who have complex repeat prescriptions.

As mentioned above, the main strength of the
e-learning package is that it is the first of its kind
in primary care. It is unique, with the majority of
alternative available courses being targeted towards
medical students [10], most of these courses tend to
be case-based as this package was [10]. As noted by
Ruiz [12], e-learning does not replace traditional
training, but rather serves to complement the learn-
ing of prescribing skills presented by an instructor.
This package addresses an important problem, pre-
scribing errors, in a rigorous way which can be
adapted and used in the future for continuing pro-
fessional development. The main limitation is the
loss of participants at each stage of the course. Of
the 3,423 participants who took part in the e-learn-
ing prescribing course, 2,164 (63.2%) completed both
the pre- and post-test, but only 765 (22.3%) carried
out the evaluation survey. The large drop-out rate is
consistent with other studies [23,24]. However, with
over 2,000 participants, we had sufficient power to
demonstrate a significant difference between the pre-
test and the post-test scores. In future studies, to
reduce attrition, it may be useful to make the post-
test and evaluation survey compulsory in order to
gain a certificate and contribute to CPD hours. This
approach may improve the learning experience by
allowing participants to evaluate their own learning
using the post-test score and reflecting on their

learning in the evaluation survey. The evaluation
survey was not compulsory, and this may have
affected the comments as only the more motivated
participants may have provided feedback.

There was no method of analysing if participants
were unique or repeat users. Furthermore, it was not
possible to link the test scores with the evaluation
surveys to determine whether test scores correlated
with themes from the evaluation survey, which
would have allowed us to target ‘low scoring’ pre-
scribers and identify their characteristics. It was
unknown if those who did not complete the evalua-
tion survey felt less positive about the e-learning
package, which may have made it less likely that
they would complete the survey. Furthermore, there
were limitations to the data collected - there was
a high ceiling effect, which affected our statistical
approach. Another weakness of this study was there
was no examination of the longer-term impact of
having completed the e-learning course on an indi-
vidual’s prescribing practice. We have completed tel-
ephone interviews with seven individuals months
after the course, but this has not been included in
the evaluation due to the small numbers of inter-
views conducted. In the future, more interviews
could be performed after the e-learning has been
completed in order to improve our knowledge of
the long-term effectiveness of the e-learning package.
One study that addressed the issue of a sustained
effect was conducted by Gordon [24]. Paediatric
junior doctors were randomly allocated to an inter-
vention group, which received an e-learning course,
or a control group. The prescribing skills of doctors
in the intervention group were significantly higher at
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three months, and they manifested greater confi-
dence. However, the authors point out that the effect
of this on the number of adverse events is unknown.

Another aspect of current prescribing practice that
could be addressed by a future e-learning course con-
cerns prescribing for older adults with multiple co-
morbidities, which often requires changing prescribing
practices, and training that is specifically geared to older
adults [25]. The population of older adults with multiple
co-morbidities is growing, requiring education focusing
on the appropriateness of medication in this group, espe-
cially with regards to medicine reconciliation and review.
Evidence has shown that the use of structured tools to
shape prescribing practice, especially in older adults,
increases the appropriateness of prescribing decisions.

In this regard, a recent study of hospital doctors found
that an e-learning module, focusing on geriatric pharma-
cology, had a positive effect on prescribing knowledge
and confidence [26]. The participants who took the
e-learning module obtained significantly higher test
scores at four weeks, and maintained them at 12 weeks,
with a higher percentage of participants in the interven-
tion group also considering themselves ‘confident” when
prescribing for older patients [26]. A study of paediatric
prescribing [26] identified increased knowledge follow-
ing an e-learning programme, 97.8% of participants
reported increased knowledge.

As noted earlier, one thing that needs to be addressed by
future studies is whether improved knowledge, as mea-
sured by test scores, influences outcomes for patients.
Franchi [27] conducted a randomised control trial in
which wards in a hospital were assigned to an intervention,
consisting of e-learning focusing on drug prescribing
among older patients, or a control group, who did not
receive e-learning. No differences in potentially inap-
propriate medications at discharge or potential drug-
drug interactions at discharge were found between the
two study groups. However, improvement in knowledge
could not be measured in this study as it did not use a pre-
post design [27].

Prescribing is the most common intervention offered
in primary care, and therefore, getting it right is vital.
This study shows that prescribers recognise the on-
going need for training in prescribing and the positive
engagement with this course demonstrates the suitabil-
ity of e-learning to provide part of this education. As the
Health Foundation [28] has pointed out, although train-
ing can help medical students feel more confident about
their prescribing, the longer-term impact of training in
reducing errors is less clear. However, reducing pre-
scribing errors requires a multifaceted approach, of
which ongoing training and competence testing is an
important component.

From the data presented here, as well in other
literature, it is clear that the lack of pharmacology
and prescribing training is one of the factors con-
tributing to errors in prescription items from UK
general practice. This suggests that more education
is needed in this area, not just for GPs in training,
but for qualified GPs and other non-medical
prescribers.
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