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ARTICLE INFO ABSTRACT

Keywords: Background: Pharmacy professionals are well-placed to provide medication adherence support to patients. The
Theoretical Domains Framework (TDF) Capability, Opportunity, Motivation-Behaviour (COM—B) and Theoretical Domains Framework (TDF) are two
COM-B model

complementary models previously applied to medication-taking behaviour. Understanding the patient-specific
barriers and facilitators to adherence using psychological frameworks from the early stages of pharmacy edu-
cation enables the design and delivery of effective interventions.

Objectives: To examine whether a novel ‘mock medicine’ learning activity enabled students to experience the
range of barriers and facilitators to medication adherence using the COM-B and TDF.

Methods: A mock medicine activity was conducted with students at pharmacy schools in three universities in the
UK, Norway, and Australia over one week. Percentage adherence was calculated for five dosing regimens;
theoretical framework analysis was applied to map reflective statements from student logs to COM-B and TDF.
Results: A total of 349 students (52.6%) returned completed logs, with high overall mean adherence (83.5%,
range 0-100%). Analysis of the 277 (79.4%) students who provided reflective statements included barriers and
facilitators that mapped onto one (9%), two (29%) or all three (62%) of the COM-B components and all fourteen
TDF domains (overall mean = 4.04; Uni 1 = 3.72; Uni 2 = 4.50; Uni 3 = 4.38; range 1-8). Most frequently
mapped domains were ‘Environmental context and resources’ (n = 199; 72%), ‘Skills’ (n = 186; 67%), ‘Memory,
attention and decision-making’ (184; 66%) and ‘Beliefs about capabilities’ (n = 175; 63%).

Conclusions: This is the first study to utilise both COM-B and TDF to analyse a proxy measure of medication
adherence in pharmacy education. Data mapping demonstrated that students experienced similar issues to pa-
tients when prescribed a short course of medication. Importantly, all the factors influencing medication-taking
reported by students were captured by these two psychological frameworks. Future educational strategies will
involve students in the mapping exercise to gain hands-on experience of using these psychological constructs in
practice.
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1. Introduction

It has been estimated that half of all patients with chronic conditions
do not adhere to their prescribed dosing schedule."? The World Health
Organisation (WHO) highlighted the need to increase the effectiveness
of adherence interventions internationally, especially among patients
with chronic conditions.® Reasons for non-adherence can be categorized
into two types: intentional and unintentional.® Unintentional non-
adherence can be defined as when medicine taking behaviour is
affected by barriers that are beyond the control of the patient, whereas
intentional non-adherence relates to the conscious decision by the pa-
tient to medication differently than prescribed, or not taking it at all.>°
Non-adherence to medication is associated not only with increased
treatment costs, but with poorer clinical outcomes such as morbidity and
mortality. With the increasing prevalence of chronic conditions and with
increased polypharmacy meaning medical regimens are getting more
complicated, non-adherence is a concern for healthcare systems around
the globe.” Developing partnerships between healthcare professionals
and patients is at the core of the challenge to support optimal medication
adherence.®

Pharmacists interface with patients at all points of the medication
supply chain and can utilise tools such as medication reconciliation and
medication reviews to understand and resolve issues identified con-
cerning medication adherence.” Pharmacy input into the process of
medication management is welcomed by medical practitioners™'° and
pharmacist-led interventions have been reported to improve patients'
medication adherence.'''®> However, to maximise their role in
improving patient medication adherence, pharmacists need to adopt the
use of adherence interventions that are theory driven.>%'*

In order to design effective interventions, it is important to utilise an
appropriate psychological framework to identify the most effective
behaviour change techniques (BCTs).'® These can be used to understand
the barriers, as well as the factors that will facilitate, behaviour
change.'® When applying this to medication adherence, the first step in
the process is the identification of the barriers to optimal adherence
from the patient's perspective. Once the reasons for non-adherence have
been established, the appropriate behaviour change technique/s (or
intervention) can be selected.

The Capability, Opportunity, Motivation-Behaviour (COM—B)
model is a framework for understanding the barriers and facilitators to a
specific behaviour which allows the behaviour (such as medication-
taking) to be systematically explored.'>'® The COM-B model is based
on the concept that the interaction between an individual's capability
(psychological or physical capability to engage in a behaviour) oppor-
tunity (physical or social factors which facilitate or hinder behaviour)
and motivation (automatic or reflective processes that activate or inhibit
behaviour) can provide an explanation for why a particular behaviour is
or is not performed. The COM-B model has previously been applied to
the behaviour of taking medication.'” ‘Capability’ and ‘Opportunity’ can
be related to ‘unintentional’ non-adherence and ‘Motivation’ captures
aspects of ‘intentional non-adherence’. The Theoretical Domains
Framework (TDF) is an additional tool for investigating barriers to
behaviour change in more detail and is linked to the COM-B model. Two
versions of the TDF exist, the original 12-item version'® and the subse-
quent version which was expanded to include 14 key domains.'® TDF
and COM-B are therefore two complementary models which form part of
the Behaviour Change Wheel (BCW), which in turn map onto the
Behaviour Change Techniques (BCT) Taxonomy.'® Literature reports a
range of studies whereby a combination of the models has been
employed to identify enablers and barriers to specific behaviours that
aid the design of effective interventions in a range of settings and with
different population cohorts.?’ " It is, therefore, important, that phar-
macists can navigate through COM-B and TDF to understand the full
range of reasons behind non-adherence and support patients.

To date, there has been limited literature reporting educational ac-
tivities to support pharmacy students' learning about the barriers and
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facilitators to medication adherence and the related psychological the-
ories. It is proposed that the integration of the COM-B and TDF into
pharmacy education starting from the undergraduate years will enable
students to reflect on the development of evidence-based interventions
that help understand medication-taking behaviours, which in turn will
equip them with the skills to address patient non-adherence. One such
learning activity was described by Mantzourani and colleagues to help
pharmacy students in one university in the United Kingdom (UK) un-
derstand the challenges experienced by patients who are prescribed
medication.”° The activity was successful in supporting students to un-
derstand the challenges of taking medication and to reflect on their own
reasons for non-adherence, with a main finding that reporting of
intentional reasons for non-adherence was lower than that of uninten-
tional reasons. However, there was no structured way for establishing
whether the learning activity enabled students to reflect on the range of
possible barriers and facilitators to medicine-taking as outlined by
psychological frameworks. Since publication, the learning activity has
been adopted in other Schools of Pharmacy in Australia and Norway,
setting the foundation for interventions underpinned by health psy-
chology theory to be implemented internationally by future pharmacy
practitioners. This paper presents analysis of data captured for the
further use of the ‘mock medicine’ learning activity with cohorts of
pharmacy students from three countries, where students' reflective
statements were mapped to the COM-B model and TDF.

Therefore, the aim of this study was to examine whether a novel
‘mock medicine’ learning activity enabled students to experience the full
range of barriers and facilitators to medication adherence presented in
the COM-B and TDF.

2. Method

This study utilised a mixed methods approach using a combination of
qualitative (theoretical framework analysis) and quantitative (using
descriptive statistics) methodologies to evaluate pharmacy students'
written reflections on a mock medicine learning activity, with data
collected over a three-year period in a UK university plus for a one-year
period in a university in Norway and Australia.

2.1. Sampling and data collection

The teaching activity was originally introduced in 2013, but no
formal data were collected for evaluation of its usefulness. For this
study, data were collected from undergraduate students in Cardiff
School of Pharmacy and Pharmaceutical Sciences, UK, across three years
(i.e., three different cohorts of students in 2014/15, 2015/16 and 2017/
18), and for one year at the School of Pharmacy, University of Sydney,
Australia (2015-16) and the department of Pharmacy, UIT The Arctic
University of Norway (2017-2018). Students in all three universities
were in the first year of their undergraduate studies. The activity was
preceded by a lecture on medication adherence and related psycholog-
ical theories. The three universities have been randomly allocated a
number from 1 to 3 when presenting data, for anonymisation. Total
population sampling was used to collect data for this project. All stu-
dents (n = 664) registered in a particular year cohort in the respective
universities were invited to participate in a non-compulsory learning
activity, as described in the first stage of this research.?* Namely, stu-
dents were randomly given a mock medicine (i.e.,Tic Tacs’™ in 2014/
15 for University 1 which were subsequently replaced by ‘Skittles’™
sweets for all cohorts in all three Universities) labelled with one of five
different pre-defined dosing regimens, using the standard dispensing
abbreviations adopted in UK, Australia and Norway27 (one in the
morning [od], one at night [on], one twice a day [bd], one three times a
day after food [tds], or one four times a day an hour before food [gds]).
These five different dosing regimens were selected to provide a breadth
of varying complexity of student experiences. Students were asked to
take the ‘mock medication’ for a period of one week. They were also
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given a data collection form, consisting of a table which required stu-
dents to record their adherence against the dosing instructions for each
day of the week, and space to note their reflections on the task (Ap-
pendix 1).%° Students were asked to provide as much information as
possible in relation to factors that helped or hindered them in this
learning activity and relate to the theory that they had been taught prior
to the activity. These reflections formed the basis of some discussion
during the taught session that followed. Whole-cohort findings were
shared with the students, categorized under intentional and non-
intentional adherence, and mapped onto the COM-B model and TDF.
During the session, examples of the students' own reflective statements
were used to bring to life the psychological theories relating to medi-
cation adherence.

2.2. Ethical approval

University research ethics approval was granted for obtaining data
from students from all participating institutions where necessary (Uni-
versity 1 and 3). All data collection forms stated that the information
collected would be anonymised and used for further analysis and
research purposes. Explicit consent was obtained at the bottom of the
form for their data to be included in research. If students did not wish for
their data to be used in this way, they were asked to contact the Uni-
versity Site Lead. The data collection form was standardised for all sites.
All student data were anonymised by the allocation of a unique identi-
fier code for each data collection form. Ethics approval was gained from
Cardiff Metropolitan University, Health Sciences Research Ethics Com-
mittee for subsequent secondary analysis by mapping on to the two
psychological frameworks (Reference number 10267).

2.3. Data analysis

All collected forms with student permission granted were included in
the analysis. Forms were anonymised before entering data into a
Microsoft Excel© 2016 spreadsheet, to allow analysis using descriptive
statistics.

2.3.1. Step 1: calculation of adherence data
A percentage adherence rate for the entire week of mock medicine

Are students able to follow the dosing regime
and take the ‘medicine’ as ‘prescribed’?

otivation

Do students want to take the ‘medicine’ and
follow the dosing information?
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taking activity was calculated for each student, to explore the range of
adherence scores overall. This was calculated by dividing the number of
doses correctly taken by the number of possible doses for that dosing
regimen. The sum of individual percentage adherence rates for each
dosing regimen was then divided by the number of students allocated to
that regimen, to calculate the mean percentage adherence per dosing
regimen (Appendix 2). Overall percentage adherence was estimated by
dividing the sum of mean percentage adherence per dosing regimen by
five (i.e., the distinct number of dosing regimen). An example of these
calculations is provided in Appendix 2.

2.3.2. Step 2: reflective statements

All free-text comments were transferred verbatim into a Microsoft
Excel® 16 spreadsheet and theoretical framework analysis was under-
taken.?® % All reflective statements were mapped to the corresponding
domains of the TDF and components of the COM-B model following
guidance from the published literature®’ with focus on medication-
taking behaviour in a learning environment (Fig. 1).

Initial analysis was undertaken independently by two of the research
team (MA, DJ). A small sample of reflective statements were initially
coded by both researchers to ensure an agreed approach to the mapping.
Appendix 3 shows four examples of how reflective statements were
mapped to the TDF domains, with an inter-rater discrepancy rate of 21%
for TDF and 11% for COM-B with further explanation of the approach
taken to coding and some of the challenges experienced. Inter-rater
reliability was also checked (Appendix 3) where each researcher rated
a randomly generated sample of 10% of the reflective statements for a
second time.**>? Final coding was undertaken by DJ and HS until 100%
agreement was reached. Frequency tables were used to calculate the
number of times reflective statements were coded for each COM-B
component and each TDF domain, to highlight those that were promi-
nent throughout the reflective statements. The number of COM-B com-
ponents that each students' comments mapped onto was calculated, and
frequency counts of how comments mapped onto each theoretical
domain in the TDF framework were reported.

3. Results

Data forms submitted by 349 students (out of 664, response rate

ehaviour

Taking mock
‘medicine’ every
day and following
the dosing
instructions for 1
week

Fig. 1. The COM-B model applied to the examination of medication-taking behaviour in a learning environment (adapted from Michie, 2011)."*
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52.6%) were included in the analysis (Appendix 4). The number of
participants who returned the forms for each university and year of
participation are presented in Appendix 4, with the mean percentage
adherence, standard deviations, and range of adherence scores. The
overall mean adherence to taking the mock medicines was 83.5%. A
total of 277 students (79.4%) provided reflective statements and these
were included in the qualitative analysis. For those who returned their
forms, the overall frequency of mock medicines dosing regimens re-
ported by students was as follows: od = 57/277 (20.6%); on = 39/277
(14.1%); bd = 59/277 (21.3%); tds = 61/277 (22.0%); qds = 58/277
(20.9%) (missing entries n = 3).

3.1. Reflective statements

3.1.1. Mapping to ‘COM-B' components

Fig. 2 illustrates the number of COM-B components that the reflec-
tive statements were mapped on to i.e., reflective statements could be
mapped to either one (9%), two (29%) or all three components (62%) of
the model.

3.1.2. Mapping to TDF domains

Reflective comments were individually mapped to one or more of the
TDF domains; across the whole dataset all 14 domains were utilised.
Only 7 (2.5%) reflective statements could be mapped onto one domain
alone. Reflective statements were mapped onto a mean of 4.04 domains
(range 1 to 8; Uni 1, mean = 3.72; Uni 2, mean = 4.50; Uni 3, mean =
4.38). The domains which the reflective statements were most
frequently mapped onto were ‘Environmental context and resources’ (n =
199 times; 72%), ‘Skills’ (n = 186; 67%), ‘Memory, attention and decision-
making’ (184; 66%) and ‘Beliefs about capabilities’ (n = 175; 63%)
(Fig. 3).

Table 1 presents examples of quotes from the analysis of the reflec-
tive statements for each of the 14 TDF domains (and respective COM-B
components). Illustrative quotes were taken from a representative
sample from each university for a range of different dosing regimens
where appropriate.

The mapped reflective statements were then summarised for each
TDF domain (Fig. 4), with further illustration of how these relate to the
components of the COM-B model.

4. Discussion

To our knowledge, this is the first time that the application of two
behavioural frameworks (COM-B and TDF) has been used to provide
evidence of the usefulness of a learning activity in this way within an

No. of COM-B domains covered by student comments
(n=277 reflective statements)

81 (29%)
171 (62%)

m]l m2 =3

Fig. 2. Frequency distribution for mapping of reflective statements to COM-B
components (n = 277).
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educational context across three different countries. Our study was an
important initial step in helping students learn how to use the psycho-
logical theories and frameworks to develop and implement better
medication adherence interventions. The findings demonstrate that
engaging pharmacy students in a ‘mock medicine’ educational activity
and sharing collective findings to the whole cohort is a helpful way to
expose them to the full range of barriers and facilitators to medication
adherence experienced by patients. Although adherence rates varied
across the student cohorts and the three universities, which ranged from
complete non-adherence to full adherence, the overall mean adherence
rate was high. Students adopted a wide range of situational cues to
remind them to adhere to their dosing regimen. Theoretical framework
analysis found that all the barriers and facilitators to adherence reported
in the reflective statements could be mapped to at least one of the three
components of the COM-B model and at least one of the 14 TDF domains.
Moreover, nearly two-thirds of reflective statements were mapped on to
all three COM-B components, and a mean of four different domains.
Thus, demonstrating that, collectively, students were exposed to the full
range of reasons for non-adherence and in doing so, this learning activity
was successful in helping to bring psychological theories to life.

Reflective statements were mapped most frequently to the ‘Environ-
mental context and resources’ domain of the TDF (which links to the
Physical Opportunity component of the COM—B), where factors relating
to the external environment either discouraged or encouraged adher-
ence. For example, when the medication had to be taken out of the usual
context, because the students were not actually ill or in need of the
medication, this could easily result in non-adherence. This domain
appeared to be an important precursor to the development of skills and
abilities to adapt to the intended behaviour and to adhere to the ‘mock
medication task’. Of note, the ‘Skills’ domain of the TDF (linked to the
Physical Capability component of the COM—B) was the second most
frequently mapped to the reflective statements. Students described a
need to develop a ‘new’ skill set if they had no previous experience of
taking medication prior to completing the task.

‘Memory, attention, and decision processes’ was the third most
frequently mapped domain of the TDF (linked to the Psychological
Capability component of the COM—B) where many different reasons for
forgetting to take the mock medicine were reported. The perceived
importance of taking the ‘medication’ and the degree to which taking it
was perceived to be a priority were important factors in participants
remembering to adhere to medication. Not surprisingly, it was easier to
remember to take the mock medicine if the instructions were not very
complex. However, even with a simple once daily dosing instruction, the
issue of remembering to take it was raised.

Some students found it difficult to remember to take the mock
medicines initially, but this improved with time, which suggests a habit
formation (‘Behavioural regulation’ domain of the TDF which is linked to
the Psychological Capability component of the COM—B). Recent
research has highlighted the importance of habits, an aspect of the
automatic motivation component of the COM—B, in adherence in-
terventions,'>* although it takes more than one week to fully form a
habit.?® This is a good example of where the relationship between the
different components of the COM-B are inter-related and how they can
change over time, with good behavioural regulation (psychological
capability) leading to habit formation (automatic motivation). Hence
the -directional arrows in Figs. 1 and 4 showing that Capability and
Motivation, and Opportunity and Motivation are linked, whereas
Capability and Opportunity are not. Participants also reported their at-
tempts to achieve ‘behavioural regulation’ through other related TDF
domains, for example, placing the medication bottle in a particular place
(e.g., next to the phone charger), demonstrated action planning tech-
niques to regulate a desired behaviour. Participants used simple situa-
tional cues to prompt their behaviour. However, those with medication
dosing regimens that required complex action planning (e.g., changes in
eating habits) found it more challenging to maintain adherence.

The ‘Intentions’ domain of the TDF (linked to the Reflective
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Frequency Counts for each Theoretical Domain in the TDF Framework
(n=277 reflective statements)
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Fig. 3. Frequency distribution for mapping of the 277 reflective statements to the 14 domains of the TDF (each statement could be mapped to one or more domain).

Motivation component of the COM—B) was used to represent reflective
statements where students reported that they planned to take the
medication, but other factors hindered adherence. Setting reminders
also demonstrated an intention to adhere to the medication regimen.
Other statements reflected the lack of intention to take the mock med-
icine, where reasons given were a lack of priority, or due to the lack of
tangible benefits. Students implemented several different strategies to
carry out their intentions to take the medicines. For example, setting an
alarm on their phone, using meals as a reminder, and changing eating
habits to overcome these barriers. Where such strategies were not put in
place, students reported struggling with the task. However, even those
who employed these strategies, still found it difficult to adhere to
medication. The ‘Goals’ domain of the TDF (linked to the Reflective
Motivation component of the COM—B) was mapped to the data when
participants stated that they wished to achieve full adherence but had
expected the task to be easier than they found it to be.

Mapping to the ‘Beliefs about Consequences’ domain of the TDF
(linked to Reflective Motivation of the COM—B) did not occur very
often, which is maybe unsurprising considering that this was a ‘mock
medication’ with no side effects (i.e., low concerns) and with no bene-
ficial consequences (i.e., low necessity). The few reflective statements
that were mapped onto this domain included students commenting that
they did not believe they were important to their overall health since
they knew they would not have the same effects as real medication.
Pharmacy students may have considered this too obvious to state on the
reflective log. However, they may not be aware of the important role of
this sub-conscious reason for intentional non-adherence, as suggested by
the Necessity-Concerns Framework.

This also overlaps with the ‘Knowledge’ domain (linked to Psycho-
logical Capacity component of the COM—B), since being aware that
there was no benefit in taking the ‘mock medication’ made students less
likely to take them. Some participants also regarded the lack of specific
instructions as a reason for potentially delayed timings, or poor adher-
ence. For example, it was noted that some students were unsure what
‘night” meant in terms of what time to take the dose. Very few reflective
statements were mapped onto the ‘Social influences’ domain (which is
linked to the Social Opportunity component of the COM—B). Social
influences have previously been found to have a significant influence on
adherence to medication.”” Students may not have been conscious of the
effect that group conformity (or group identity) could have on
completing a cohort-based learning activity such as this.

In contrast, it is perhaps not surprising that the ‘Emotion’ domain
(linked to Automatic Motivation) was only mapped to the data in a few
cases. It is unlikely that a ‘mock-up’ such as this would evoke complex
emotional reaction patterns leading to stress, anxiety or fear which
might come in to play when given an actual diagnosis or treatment in
real life. This may also have been limited by the data collection method
employed since emotions may be difficult to portray in the written
reflective statements. Similarly, very few of the reflective statements
mapped on to the ‘Social and professional identity’ domain (linked to the
Reflective Motivation of the COM—B). This could be explained by the
fact that the participants were students and practising pharmacists
might be more ready to offer this as a reason for engaging in the learning
activity since they would see it as being central to their role.

In summary, most reflective statements could be mapped onto more
than one TDF domain and COM-B component. This reflects the breadth
of the different reasons for non-adherence that could be gleaned from
one individual student. However, this resulted in certain domains
appearing to be mapped together more often than others. For example,
the ‘Memory, attention and decision Processes’ domain was often mapped
to the same reflective statement as ‘Behavioural regulation’. Aspects of
‘Behavioural regulation’, such as self-monitoring and action planning,
were also prominent in the ‘Goals’ domain.

4.1. Strengths and limitations

Most students completed the learning activity and returned their
forms, which included appropriate reflective statements that could be
mapped to both psychological frameworks. This demonstrates not only
the high engagement with the task, but also the willingness of students
to self-report the extent of, and reasons for, non-adherence. Where
students did not return their reflective logs, we do not know how they
engaged with the learning activity, if at all, and whether they were able
to benefit from reflecting on the task. The activity was initially intended
and trialled as a learning activity in one University in 2013, which then
evolved into a research evaluation project, when the utility of providing
feedback to students on the barriers / facilitators that their peers faced
was recognised. In the pilot the data had not been shared with the whole
student cohort and as such they were only familiar with their own
personal experiences of the barriers and enablers to medication adher-
ence. However, the activity was enhanced in subsequent years to pro-
vide this feedback to all students, (including those who did not complete
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Table 1

TDF domains and respective COM-B components, with supporting quotes from

the reflective statements.

TDF Domain

Example Quotes from Reflective
Statement

COM-B Mapping

1. Environmental
Context and
Resources

2. Skills

3. Memory, Attention
and Decision
Processes

4. Beliefs about
Capabilities

5. Behavioural
Regulation

6. Optimism

7. Intentions

8. Goals

9. Beliefs about
Consequences

10. Knowledge

“It was difficult to take the Tic-
Tac regularly because I cook at
different times” (tds; Uni 2).
“Went great. Took the Tic-Tac
with the other medications I take
daily, so it wasn't difficult to
remember” (od; Uni 2).

“The instructions meant that I
have to plan exactly when I eat
throughout the day, when I usually
just east whenever I'm hungry, i.e.
I do not have specific eating
schedule (tds; Uni 1).

“Only issue was remembering to
take it” (od; Uni 1).

“I remembered to take them the
first day but forgot later on as I eat
at different times each day.” (tds;
Uni 2).

“It was much more difficult that I
thought it would be, mainly
because it wasn't actually
medicine since I wasn't ill and
therefore, I wasn't thinking about
it and don't need to take it” (od;
Uni 1).

“Difficult to remember to take
medicine” (bd; Uni 1).

“I had difficulty remembering to
take them to start with but got
better as time went on” (od; Uni
1).

“Found I had to change my eating
habits, don't usually eat 3 meals a
day” (tds; Uni 1).

“Easy. One to be taken at night
only. Not difficult at all compared
to the other instructions. Much
more free time at night compared
to morning” (od; Uni 3).
“Adherence rate = 4/7 x 100 =
57%. I planned to take the
‘medication’ at a certain time but
find it difficult to adhere to
especially when I had lots of tasks
to do” (od; Uni 3).

“Aimed to take one at lunchtime
however... I forgot to take it” (tds:
Uni 1).

“I used my meals as a reminder to
take the tablets. Changes to
routine from weekdays to
weekends resulted in near misses”
(tds; Uni 1).

“I will bring the bottle with me
wherever I go and make a
reminder in case I forgot” (bd:
Uni 1).

“If it was proper medicine (life
threatening) then I would've taken
it every day but for something (e.
g., the pill) I might forget” (od;
Uni 1).

“We knew that we weren't taking
real antibiotics, I was therefore
much less resilient that I would be
if taking antibiotics properly” (bd;
Uni 1).

“The instructions were not very
precise. For example, it didn't state
if there needed to be a specific time
interval between taking them both

o-
Physical
Opportunity

C- Psychological

Capability
Physical
Capability

Cc-
Psychological
Capability

M-
Reflective
Motivation

C-
Psychological
Capability

M-
Reflective
Motivation

M-
Reflective
motivation

M -
Reflective
motivation

M-
Reflective
motivation

C-
Psychological
Capability
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Table 1 (continued)

TDF Domain Example Quotes from Reflective COM-B Mapping
Statement
or if they had to be taken at certain Physical
times... (bd: Uni 1). Capability

1 think the only confusion would
arise from what time of the day to
take the tablet and keeping that
time consistent” (on: Uni 3).

11. Reinforcement “I think if I was experiencing pain M-

like any individual with a chronic Automatic
illness I would be forced to take Motivation
my medication” (bd; Uni 1).
“It was easy to take it every night
because I take other medications
at night” (on; Uni 2).

12. Social Influences “Some of my friends reminded me 0-
to take the dose if I didn't send Social
them a message that I had taken Opportunity

it” (qds; Uni 2).

“I tended to take them in lectures
when other people were taking
them” (od; Uni 1).

3. Emotion “Fairly easy, as I only was M -
required to remember to take it Automatic
once a day. The fact that I was Motivation
excited about taking part in this
study also contributed to me
remembering to take it” (od; Uni
3).

“Taking the medication with me
when I go out was annoying” (tds;
Uni 3).
14. Social / professional “I have no issue with adherence... M-
role and identity but this I did because (a) I couldn't Reflective
take it seriously and (b) I ran out Motivation

of Tic-Tacs. I have spent 6 months
where I have had to take
doxycycline every day and had no
issues because it was necessary for
my health. But Tic-Tacs weren't
sorry” (tds; Uni 3).

“I can now empathise with the
patients” (od; Uni 1).

Key - Dosing Regimen: on — one at night; od — once daily; bd - twice daily; tds —
three times a day after food; gds — four times a day an hour before food.

or submit their data forms) with examples of reflective statements as
part of their education and we would encourage adopting this approach
to enhance the value of undertaking this learning activity.

Another strength of the study was the independent review of coding
as suggested by Atkins and colleagues.®! The independent coding by two
people allowed discrepancies to be discussed and coding approaches to
be refined utilising a third coder where appropriate to reach full
agreement. This involved numerous meetings to discuss mapping of the
reflective statements onto the COM-B and TDF, plus reviewing a sample
of the dataset at various points in the process of analysis resulting in full
agreement. (See Appendix 3 for further discussion of coding challenges).
However, there may be an element of subjectivity to how the data were
coded (or mapped) to the COM-B and TDF. In our study we considered
Reinforcement to include anything that prompted reflective motivation
such as (or lack of) symptoms or prompts in the form of Environmental/
Social cues (or physical reminders), which Allemann et al.>® mapped
solely to the Memory, Attention and Decision Processes domain. Interest-
ingly, Allemann and colleagues did not code any interventions to the
Reinforcement, Optimism or Goals domains which could either be because
they did not exist or due to differences in how the data were coded.

The data collection technique utilised can arguably account for one
limitation of the current study, since the provision of written reflective
statements may have impeded the students from fully describing their
feedback on the learning activity. Semi-structured interviews are rec-
ommended as the preferred data collection method since further probing
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l Capability (C) |

v

v

Psychological Capability l

| Physical Capability

v

v

*Knowledge - Awareness of aims of learning activity
and lack of beneficial effects of mock-medication.

=Skills (Cognitive and Interpersonal) — Difficulty in
acquiring a new skill set and adapting to a new
routine of taking medication

*Memory, Attention and Decision Processes —
Forgetting about adhering since not a priority (e.g.,
lack of purpose, consequences)

*Behavioural Regulation — lack of self- monitoring
and planning, leading to lack of habit formation

«Skills (Physical) - Difficulty in physically
acquiring novel skill set through daily routine
(through reinforcement and habit forming)

| Opportunity (O) I

v

v

Physical Opportunity |

I

| Social Opportunity

I

*Environmental Context and Resources — Lack of
preparation or impracticality regarding storage of
medicines as well as unexpected changes in routine
(e.g., time, location)

Social Influences — Barrier (e.g., children
present) or facilitator (e.g., peer suppcrt) towards
adhering to medication depending on social cues /
cultural norms

Motivation (M)

¥

v

Automatic Motivation

| Reflective Motivation

.

|

*Reinforcement — Cues or associated outcomes of
the behaviour may facilitate engagement

«Emotion - positive or negative affect associated
with the learning task

Beliefs about Capabilities - Unmet
expectations of the task being ‘easy’ as well as
belief of competency regarding dosing regime

Beliefs about Consequences — Kncwledge and

perceived importance and need for medication

with regards to outcomes

*Optimism — Lack of optimism prior to the task
(pessimism regarding competency, krowledge,
complexity)

*Goals - Beliefs regarding the inability to meet an
expected end state and goal as not a real
medicine

«Intentions — Factors that contribute to making a
conscious or unconscious decision to adhere to
the medication or not (e.g., knowledge of
undesired outcomes, developing a new skill set)

Social / Professional Role and Identity —
understanding the relevance of the lezrning
activity to future pharmacist role. Link to providing
patient advice about medication adherence

Fig. 4. Summary of the data from reflective statements for each TDF domain, mapped onto COM components of the COM-B model.

can be used to explore reasons for a specific behaviour. This was not
possible in the current study, making it difficult to map to certain TDF
domains and components of the COM-B model, particularly where im-
plicit and explicit intentions were concerned. Also, students may have
been more likely to attribute any failures in the task to external factors
such as environmental and social factors, rather than internal factors
such as their personal ability.3 ! The use of multiple sources of data, such
as triangulation, can also be beneficial; however, our findings suggests
that written data alone can be used successfully for coding and subse-
quent theoretical framework analysis, which was particularly efficient
for capturing data from large numbers of participants and multiple study
sites.

We need to note that despite its usefulness, we do not actually know
the extent to which the activity was successful in changing students'

capability or motivation for addressing medication adherence issues in
practise. The student cohort size in one university was much smaller
than the other two, however, the findings were similar across all study
sites, with respect to the range and mean number of TDF domains uti-
lised. The fact that students knew that this was a ‘mock’ medicine might
have implications for how they completed the task. If the task had been
presented as a real medicine (i.e., a placebo formulation) more barriers
and facilitators to medication adherence might have been experienced
and reported. Furthermore, only taking the medication for one-week
does not expose students to the challenges of taking medicines long-
term, only the initiation and implementation phase described in Vri-
jens and colleagues' taxonomy.>’ The mock-medication used for this
study was based on the use of confectionary, and as such, it is important
that this does not convey the wrong message about the nature of
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medications, especially for those students who may live with children.
4.2. Implications for pharmacy practice and future work

Unni and Farris demonstrated that the determinants of non-
adherence varied for different medications and suggested that the
ability to identify the myriad of determinants may help health pro-
fessionals develop successful medication adherence interventions.*® It
could be argued that pharmacy professionals do not have sufficient
understanding of the full range of determinants for medication non-
adherence to identify the appropriate reason (or make the correct
behavioural diagnosis). In their literature review, Allemann et al.’®
matched intervention components and patient determinants of non-
adherence according to the TDF domains, illustrating how application
of the TDF can provide insight into both the determinants of non-
adherence and how these might be addressed by adherence in-
terventions. Phillips et al.** showed that health professionals found the
TDF a useful framework to support both the design and evaluation of
interventions. The synthesis of several psychological theories was seen
as a particular strength of the TDF, enabling a broader perspective of
potential barriers and facilitators to behaviour change. However, some
found the operationalisation of the TDF domains challenging, suggesting
that further training would maximise the potential of this tool for clin-
ical practice.

To prepare pharmacy students for future professional roles, an
effective programme of learning must be introduced at undergraduate
and post-graduate levels. The current study shows that mapping student
reflections to the COM-B and TDF was applied successfully to explain
different levels of medication adherence. This is encouraging, since the
development of teaching methods that illustrate the relevance of psy-
chological models to pharmacy practice has been found to be chal-
lenging.*? This novel approach could also be applied to teaching
behaviour change to other lifestyle-related behaviours where pharma-
cists have a role in public health interventions.*? This learning activity
could also be useful for medical students and other healthcare pro-
fessions involved in the medicines management process.

Students in this study were not involved in the mapping of the
reflective statements to the psychological frameworks. It is recom-
mended that; future students are asked to map their own reflective
statements plus gain an insight from the feedback provided by others
(across the whole student cohort) to the COM-B and TDF to gain expe-
rience of applying these frameworks.

To date, this mapping exercise has only focused on the reasons for
non-adherence, not how to develop solutions to address non-adherence
problems. In order to contextualise our data and draw suggestions for
the design of interventions in practice, the reflective statements were
also mapped onto the Behaviour Change Wheel (BCW)'® (Appendix 5).
Taking this a step further, the process of mapping the reasons for non-
adherence to the BCW could also be undertaken by the students to
identify where appropriate solutions might lie. The Behaviour Change
Techniques (BCT) taxonomy could then be used to identify specific in-
terventions, based on their ‘diagnoses’ to match to the right techniques
(or medication support). A similar process was adopted in an interven-
tion using an avatar ‘relational agent’ to address medication adher-
ence’ and helps practitioners to move away from a ‘one-size-fits-all
approach’.** This recommendation is also supported by a recent ‘Call for
Action’ for upskilling all pharmacists and pharmacy students on the use
of BCTs in their everyday practice.*®

Educational support to address behaviour change cannot be deliv-
ered in isolation to the development of effective communication or
consultation skills by pharmacy practitioners. A recent national survey
of communication skills training in Schools of Pharmacy in the UK found
that although newer graduates had received more communication
training compared to older graduates, they felt ill prepared for con-
ducting consultations relating to behaviour change.’® The authors
rightly recommend further structured courses in communication skills,
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behaviour change techniques and further training in motivational
interviewing (MI) skills. However, we propose that the pharmacy pro-
fessional must also understand their own behaviour before learning how
to use behaviour change techniques with patients.

4.3. Further research

This paper reports the secondary analysis of the mock medicines
learning activity with successful outcomes highlighting how student
behaviours map against all domains of the COM-B and the TDF. The next
phase is to employ students to complete the mapping exercise them-
selves, increasing their understanding of how to develop patient-tailored
interventions and hence supporting workforce development. A pilot of
this has already been incorporated as an educational activity in another
UK university with healthcare students,"” and there are plans to evaluate
these student-developed interventions as well as their experiences of
using the theoretical frameworks.

4.4. Conclusion

This is the first study to utilise both COM-B and TDF frameworks to
analyse medication adherence data generated within a pharmacy edu-
cation context. Mapping showed that the mock medicine learning ac-
tivity has the potential to expose student cohorts to the full range of
experiences and issues faced by patients when prescribed a short course
of medication. Future work will comprise the students themselves being
involved in the mapping of these data as part of an additional learning
activity to familiarise themselves with these psychological constructs,
which can be applied to several different areas of pharmaceutical care.
Gaining hands-on experience of psychological frameworks such as the
COM—B, TDF, BCW and BCTs, may lead to more effective medicines
adherence interventions by pharmacy practitioners across different
settings and countries. Preparing future pharmacists in this way will
ensure that the profession have maximal impact on supporting medi-
cation adherence, thus improving patient care, disease prevention and
health outcomes.

Declaration of Competing Interest
The authors have no competing interests to declare.
Acknowledgements

The authors would like to acknowledge the input of all pharmacy
students who completed this learning activity and returned their data for
analysis.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.rcsop.2023.100393.

References

1.. NICE. Medicines Adherence: Involving Patients in Decisions about Prescribed Medicines
and Supporting Adherence. National Institute for Health and Care Excellence; 2009.
https://www.nice.org.uk/guidance/cg76 (accessed July 4, 2019).

2. Nieuwlaat R, Wilczynski N, Navarro T, et al. Interventions for enhancing medication
adherence. Cochrane Database Syst Rev. 2014. https://doi.org/10.1002/14651858.
CD000011.pub4.

3. Sabaté E. Adherence to Long-Term Therapies: Evidence for Action. Geneva, Switzerland:
Geneva: World Health Organization; 2003.

4. Horne R, Weinman J. Patients’ beliefs about prescribed medicines and their role in
adherence to treatment in chronic physical illness. J Psychosom Res. 1999;47:
555-567. https://doi.org/10.1016,/50022-3999(99)00057-4.

5. Horne R. Non-adherence to medication: Causes and implications for care. In: Gard P,
ed. A Behavioural Approach to Pharmacy Practice. Oxford: Blackwell Publishing Ltd;
2000:111-130.


https://doi.org/10.1016/j.rcsop.2023.100393
https://doi.org/10.1016/j.rcsop.2023.100393
https://www.nice.org.uk/guidance/cg76
https://doi.org/10.1002/14651858.CD000011.pub4
https://doi.org/10.1002/14651858.CD000011.pub4
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0015
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0015
https://doi.org/10.1016/s0022-3999(99)00057-4
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0025
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0025
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0025

E. Mantzourani et al.

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Horne R. Beliefs and adherence to treatment: The challenge for research and
practice. In: Halligan PW, Aylward M, eds. The Power of Belief: Psychosocical Influence
on Illness, Disability and Medicine. Oxford: Oxford University Press; 2006:115-136.
https://doi.org/10.1093/med:psych/9780198530114.003.0008.

. Clyne W, Mshelia C, McLachlan S, et al. A multinational cross-sectional survey of the

management of patient medication adherence by european healthcare professionals.
BMJ Open. 2016:6. https://doi.org/10.1136/bmjopen-2015-009610.

. NICE. Medicines Optimisation: The Safe and Effective Use of Medicines to Enable the Best

Possible Outcomes. Guidance NG5. National Institute for Health and Care Excellence;
2015. https://www.nice.org.uk/guidance/ng5/chapter/Introduction (accessed July
4, 2019).

. Rathbone AP, Mansoor SM, Krass I, Hamrosi K, Aslani P. Qualitative study to

conceptualise a model of interprofessional collaboration between pharmacists and
general practitioners to support patients’ adherence to medication. BMJ Open. 2016;
6, e010488. https://doi.org/10.1136/bmjopen-2015-010488.

Kvarnstrom K, Airaksinen M, Liira H. Barriers and facilitators to medication
adherence: a qualitative study with general practitioners. BMJ Open. 2018;8,
e015332. https://doi.org/10.1136/bmjopen-2016-015332.

Conn VS, Ruppar TM. Medication adherence outcomes of 771 intervention trials:
systematic review and meta-analysis. Prev Med (Baltim). 2017;99:269-276. https://
doi.org/10.1016/j.ypmed.2017.03.008.

Torres-Robles A, Benrimoj SI, Gastelurrutia MA, et al. Effectiveness of a medication
adherence management intervention in a community pharmacy setting: a cluster
randomised controlled trial. BMJ Qual Saf. 2021;31:105-115. https://doi.org/
10.1136/bmjgs-2020-011671.

Elnaem MH, Rosley NFF, Alhifany AA, Elrggal ME, Cheema E. Impact of pharmacist-
led interventions on medication adherence and clinical outcomes in patients with
hypertension and hyperlipidemia: a scoping review of published literature.

J Multidiscip Healthc. 2020;13:635-645. https://doi.org/10.2147/JMDH.S257273.
Haynes RB, Ackloo E, Sahota N, McDonald HP, Yao X. Interventions for enhancing
medication adherence. Cochrane Database Syst Rev. 2008:CD000011. https://doi.
org/10.1002/14651858.CD000011.pub3.

Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for
characterising and designing behaviour change interventions. Implement Sci. 2011;6:
42. https://doi.org/10.1186/1748-5908-6-42.

Sinnott C, Mercer SW, Payne RA, Duerden M, Bradley CP, Byrne M. Improving
medication management in multimorbidity: development of the MultimorbiditY
COllaborative Medication Review And DEcision Making (MY COMRADE)
intervention using the behaviour change wheel. Implement Sci. 2015;10:132. https://
doi.org/10.1186/5s13012-015-0322-1.

Jackson C, Eliasson L, Barber N, Weinman J. Applying COM-B to medication
adherence. Eur Heal Psychol. 2014;16:7-17.

Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A. Making
psychological theory useful for implementing evidence based practice: a consensus
approach. Qual Saf Health Care. 2005;14:26-33. https://doi.org/10.1136/
qshc.2004.011155.

Cane J, O’Connor D, Michie S. Validation of the theoretical domains framework for
use in behaviour change and implementation research. Implement Sci. 2012;7:37.
https://doi.org/10.1186,/1748-5908-7-37.

Coulson NS, Ferguson MA, Henshaw H, Heffernan E. Applying theories of health
behaviour and change to hearing health research: time for a new approach. Int J
Audiol. 2016;55:599-104. https://doi.org/10.3109/14992027.2016.1161851.
Alexander KE, Brijnath B, Mazza D. Barriers and enablers to delivery of the healthy
kids check: an analysis informed by the theoretical domains framework and COM-B
model. Implement Sci. 2014;9:60. https://doi.org/10.1186/1748-5908-9-60.
Flannery C, McHugh S, Anaba AE, et al. Enablers and barriers to physical activity in
overweight and obese pregnant women: an analysis informed by the theoretical
domains framework and COM-B model. BMC Pregnancy Childbirth. 2018;18:178.
https://doi.org/10.1186,/5s12884-018-1816-z.

Garbutt JM, Dodd S, Walling E, Lee AA, Kulka K, Lobb R. Theory-based development
of an intervention to increase HPV vaccinations in pediatric primary care practices.
Implement Sci. 2018;13:45. https://doi.org/10.1186/513012-018-0729-6.
Thompson LM, Diaz-Artiga A, Weinstein JR, Handley MA. Designing a behavioral
intervention using the COM-B model and the theoretical domains framework to
promote gas stove use in rural Guatemala: a formative research study. BMC Public
Health. 2018;18:253. https://doi.org/10.1186/512889-018-5138-x.

Atkins L, Michie S. Designing interventions to change eating behaviours. Proc Nutr
Soc. 2015;74:164-170. https://doi.org/10.1017/50029665115000075.

26.

27..

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Exploratory Research in Clinical and Social Pharmacy 13 (2024) 100393

Mantzourani E, Potter-Floyd G, James D. Pharmacy students’ reflections on a ‘mock
medicines’ activity: exploring intentional and unintentional non-adherence. Pharm
Educ. 2017;17:1-7.

NICE. Abbreviations and Symbols |About|BNF|NICE. https://bnf.nice.org.uk/abo
ut/abbreviations-and-symbols/; 2023 (accessed November 7, 2023).

Pope C, Ziebland S, Mays N. Qualitative research in health care: analysing
qualitative data. BMJ. 2000;320:114-116. https://doi.org/10.1136/
bmj.320.7227.114.

Pope C, Pope C, Mays N. Qualitative Research in Health Care. 4th ed. Hoboken, New
Jersey: Wiley Blackwell; 2020.

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method
for the analysis of qualitative data in multi-disciplinary health research. BMC Med
Res Methodol. 2013;13:117. https://doi.org/10.1186/1471-2288-13-117.

Atkins L, Francis J, Islam R, et al. A guide to using the Theoretical Domains
Framework of behaviour change to investigate implementation problems. Implement
Sci. 2017:12. https://doi.org/10.1186/513012-017-0605-9.

Joffe H, Yardley L. Content and thematic analysis. In: Marks DF, Yardley L, eds.
Research methods for Clinical and Health Psychology. 1st ed. London, UK: SAGE
Publications; 2004:56-68.

O’Connor C, Joffe H. Intercoder reliability in qualitative research: debates and
practical guidelines. Int J Qual Methods. 2020;19:1-13. https://doi.org/10.1177/
1609406919899220.

Conn VS, Ruppar TM, Chase JAD. Blood pressure outcomes of medication adherence
interventions: systematic review and meta-analysis. J Behav Med. 2016;39:
1065-1075. https://doi.org/10.1007/s10865-016-9730-1.

Phillips LA, Leventhal H, Leventhal EA. Assessing theoretical predictors of long-term
medication adherence: patients’ treatment-related beliefs, experiential feedback and
habit development. Psychol Health. 2013;28:1135-1151. https://doi.org/10.1080/
08870446.2013.793798.

Horne R, Chapman SCE, Parham R, Freemantle N, Forbes A, Cooper V.
Understanding patients’ adherence-related beliefs about medicines prescribed for
long-term conditions: a meta-analytic review of the necessity-concerns framework.
PloS One. 2013:8. https://doi.org/10.1371/journal.pone.0080633.

Doherty WJ, Schrott HG, Metcalf L, Iasiello-Vailas L. Effect of spouse support and
health beliefs on medication adherence. J Fam Pract. 1983;17:837-841.

Allemann SS, Nieuwlaat R, Bart BJ, Hersberger KE, Arnet I. Matching adherence
interventions to patient determinants using the theoretical domains framework.
Front Pharmacol. 2016;7:429. https://doi.org/10.3389/fphar.2016.00429.

Vrijens B, De Geest S, Hughes DA, et al. A new taxonomy for describing and defining
adherence to medications. Br J Clin Pharmacol. 2012;73:691-705. https://doi.org/
10.1111/j.1365-2125.2012.04167..x.

Unni E, Farris KB. Determinants of different types of medication non-adherence in
cholesterol lowering and asthma maintenance medications: a theoretical approach.
Patient Educ Couns. 2011;83:382-390. https://doi.org/10.1016/j.pec.2011.02.017.
Phillips CJ, Marshal AP, Chaves NJ, et al. Experiences of using the Theoretical
Domains framework across diverse clinical environments: a qualitative study.

J Multidiscip Healthc. 2015;8:139-146. https://doi.org/10.2147/JMDH.S78458.
James D, Yemm R, Deslandes R. A novel behaviour change learning activity for
pharmacy undergraduate students. Pharm Educ. 2018;18:311-318.

Félix 1B, Guerreiro MP, Cavaco A, et al. Development of a complex intervention to
improve adherence to antidiabetic medication in older people using an
anthropomorphic virtual assistant software. Front Pharmacol. 2019;10:1-13. https://
doi.org/10.3389/fphar.2019.00680.

Easthall C, Barnett N. Using theory to explore the determinants of medication
adherence; moving away from a one-size-fits-all approach. Pharmacy. 2017;5:50.
https://doi.org/10.3390/pharmacy5030050.

Liddelow C, Mullan BA, Breare H, Sim TF, Haywood D. A call for action: educating
pharmacists and pharmacy students in behaviour change techniques. Explor Res Clin
Soc Pharm. 2023;11, 100287. https://doi.org/10.1016/j.rcsop.2023.100287.

Jalal Z, Cox A, Goel N, Vaitha N, King K, Ward J. Communications skills in the
pharmacy profession: a cross sectional survey of UK registered pharmacists and
pharmacy educators. Pharmacy. 2018;6:132. https://doi.org/10.3390/
pharmacy6040132.

James D, Akhtar M, Limbert C, Hanrahan J, Lehnbom E, Mantzourani E. Application
of COM-B model and theoretical domains framework to students’ adherence to
“mock medicines”. Int J Pharm Pract. 2019;27(s2). https://doi.org/10.1111/
ijpp.12531.


https://doi.org/10.1093/med:psych/9780198530114.003.0008
https://doi.org/10.1136/bmjopen-2015-009610
https://www.nice.org.uk/guidance/ng5/chapter/Introduction
https://doi.org/10.1136/bmjopen-2015-010488
https://doi.org/10.1136/bmjopen-2016-015332
https://doi.org/10.1016/j.ypmed.2017.03.008
https://doi.org/10.1016/j.ypmed.2017.03.008
https://doi.org/10.1136/bmjqs-2020-011671
https://doi.org/10.1136/bmjqs-2020-011671
https://doi.org/10.2147/JMDH.S257273
https://doi.org/10.1002/14651858.CD000011.pub3
https://doi.org/10.1002/14651858.CD000011.pub3
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1186/s13012-015-0322-1
https://doi.org/10.1186/s13012-015-0322-1
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0085
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0085
https://doi.org/10.1136/qshc.2004.011155
https://doi.org/10.1136/qshc.2004.011155
https://doi.org/10.1186/1748-5908-7-37
https://doi.org/10.3109/14992027.2016.1161851
https://doi.org/10.1186/1748-5908-9-60
https://doi.org/10.1186/s12884-018-1816-z
https://doi.org/10.1186/s13012-018-0729-6
https://doi.org/10.1186/s12889-018-5138-x
https://doi.org/10.1017/S0029665115000075
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0130
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0130
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0130
https://bnf.nice.org.uk/about/abbreviations-and-symbols/
https://bnf.nice.org.uk/about/abbreviations-and-symbols/
https://doi.org/10.1136/bmj.320.7227.114
https://doi.org/10.1136/bmj.320.7227.114
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0145
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0145
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1186/s13012-017-0605-9
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0160
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0160
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0160
https://doi.org/10.1177/1609406919899220
https://doi.org/10.1177/1609406919899220
https://doi.org/10.1007/s10865-016-9730-1
https://doi.org/10.1080/08870446.2013.793798
https://doi.org/10.1080/08870446.2013.793798
https://doi.org/10.1371/journal.pone.0080633
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0185
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0185
https://doi.org/10.3389/fphar.2016.00429
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1016/j.pec.2011.02.017
https://doi.org/10.2147/JMDH.S78458
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0210
http://refhub.elsevier.com/S2667-2766(23)00174-9/rf0210
https://doi.org/10.3389/fphar.2019.00680
https://doi.org/10.3389/fphar.2019.00680
https://doi.org/10.3390/pharmacy5030050
https://doi.org/10.1016/j.rcsop.2023.100287
https://doi.org/10.3390/pharmacy6040132
https://doi.org/10.3390/pharmacy6040132
https://doi.org/10.1111/ijpp.12531
https://doi.org/10.1111/ijpp.12531

	Can a mock medication-taking learning activity enable pharmacy students to experience the range of barriers and facilitator ...
	1 Introduction
	2 Method
	2.1 Sampling and data collection
	2.2 Ethical approval
	2.3 Data analysis
	2.3.1 Step 1: calculation of adherence data
	2.3.2 Step 2: reflective statements


	3 Results
	3.1 Reflective statements
	3.1.1 Mapping to ‘COM-B' components
	3.1.2 Mapping to TDF domains


	4 Discussion
	4.1 Strengths and limitations
	4.2 Implications for pharmacy practice and future work
	4.3 Further research
	4.4 Conclusion

	Declaration of Competing Interest
	Acknowledgements
	Appendix A Supplementary data
	References


