
 
 

University of Birmingham

Pharmacist management of atrial fibrillation in UK
primary care
Al-Arkee, Shahd; Mason, Julie; Haque, M. Sayeed; Alshehri, Abdullah; Jalal, Zahraa

DOI:
10.1080/20523211.2024.2321592

License:
Creative Commons: Attribution (CC BY)

Document Version
Publisher's PDF, also known as Version of record

Citation for published version (Harvard):
Al-Arkee, S, Mason, J, Haque, MS, Alshehri, A & Jalal, Z 2024, 'Pharmacist management of atrial fibrillation in
UK primary care: a cross-sectional study', Journal of Pharmaceutical Policy and Practice, vol. 17, no. 1, 2321592
. https://doi.org/10.1080/20523211.2024.2321592

Link to publication on Research at Birmingham portal

General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.

•Users may freely distribute the URL that is used to identify this publication.
•Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•Users may not further distribute the material nor use it for the purposes of commercial gain.

Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.

When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.

If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.

Download date: 05. May. 2024

https://doi.org/10.1080/20523211.2024.2321592
https://doi.org/10.1080/20523211.2024.2321592
https://birmingham.elsevierpure.com/en/publications/bd3c10fb-591f-40d1-aede-8fc6cd6ab5b2


Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=jppp20

Journal of Pharmaceutical Policy and Practice

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/jppp20

Pharmacist management of atrial fibrillation in UK
primary care: a cross-sectional study

Shahd Al-Arkee, Julie Mason, M. Sayeed Haque, Abdullah Alshehri & Zahraa
Jalal

To cite this article: Shahd Al-Arkee, Julie Mason, M. Sayeed Haque, Abdullah Alshehri &
Zahraa Jalal (2024) Pharmacist management of atrial fibrillation in UK primary care: a
cross-sectional study, Journal of Pharmaceutical Policy and Practice, 17:1, 2321592, DOI:
10.1080/20523211.2024.2321592

To link to this article:  https://doi.org/10.1080/20523211.2024.2321592

© 2024 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

View supplementary material 

Published online: 20 Mar 2024.

Submit your article to this journal 

Article views: 119

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=jppp20
https://www.tandfonline.com/journals/jppp20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/20523211.2024.2321592
https://doi.org/10.1080/20523211.2024.2321592
https://www.tandfonline.com/doi/suppl/10.1080/20523211.2024.2321592
https://www.tandfonline.com/doi/suppl/10.1080/20523211.2024.2321592
https://www.tandfonline.com/action/authorSubmission?journalCode=jppp20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=jppp20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/20523211.2024.2321592?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/20523211.2024.2321592?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/20523211.2024.2321592&domain=pdf&date_stamp=20 Mar 2024
http://crossmark.crossref.org/dialog/?doi=10.1080/20523211.2024.2321592&domain=pdf&date_stamp=20 Mar 2024


RESEARCH ARTICLE

Pharmacist management of atrial fibrillation in UK
primary care: a cross-sectional study
Shahd Al-Arkee a, Julie Mason a, M. Sayeed Haque b,
Abdullah Alshehri c and Zahraa Jalal a

aInstitute of Clinical Sciences, University of Birmingham, Birmingham, United Kingdom;
bInstitute of Applied Health Research, University of Birmingham, Birmingham, United
Kingdom; cDepartment of Clinical Pharmacy, Taif University, Taif, Saudi Arabia

ABSTRACT
Background: Atrial Fibrillation (AF) increases the risk of stroke by a factor of
five, leading a significant cost burdens on healthcare system. Pharmacists,
especially those based in a primary care environment are well placed to
support patients in this therapeutic area.
Objectives: To assess primary care pharmacists’ actual knowledge on the
management of AF symptoms and anticoagulation. Furthermore, to
investigate the resources used by pharmacists.
Methods: A cross-sectional study using survey was conducted, targeting UK-based
registered pharmacists employed within primary care settings. Quantitative data
were analysed utilising descriptive univariate and bivariate statistics.
Results: 349 pharmacists completed the adapted 19-questions of the pharmacists’
knowledge. Out of a maximum of 19 points, the mean score was 14.34 ± 2.2 (75 ±
11.6%). The questionnaire revealed several significant gaps in pharmacists’
knowledge. Most of the surveyed pharmacists (62.8%) reported that they used
sources of information to support their consultations. Half reported that they
used the National Institute for Health and Care Excellence (NICE) guidance
(52.4%) and the British National Formulary (BNF) (50.7%).
Conclusions: Primary care pharmacists are knowledgeable about AF and its
management; however, some gaps exist which may require addressing.
Although pharmacists use a variety of information resources, it is the traditional
resources that remain the most frequently used.

Abbreviations: AF, Atrial Fibrillation; Apps, Mobile Applications; BNF, British
National Formulary; CVD, Cardiovascular Diseases; DOACs, Direct Oral
Anticoagulants; GPs, General Practices (GPs); HCPs, Healthcare Professionals; NHS,
National Health Service; NICE, National Institute for Health and Care Excellence;
OACs, Oral Anticoagulants; PMR, Patient Medical Records; UOB, University of
Birmingham; VKAs, Vitamin K antagonists
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Background

Atrial Fibrillation (AF) is the most commonly diagnosed cardiac arrhythmia. In
the UK, approximately 2% of the population has been diagnosed with AF and
a sustained increase in prevalence is predicted in the future (National Institute
for Health and Care Excellence [NICE], 2021). AF is associated with a 5-fold
increased risk of stroke (Wolf et al., 1987), leading a significant cost
burdens on healthcare system. The direct costs of AF in the UK account for
approximately 1% of overall healthcare spending, driven by AF-related com-
plications (e.g. stroke) and treatment costs (e.g. hospitalisations) (Stewart
et al., 2004). The costs will rise in line with prevalence unless AF is prevented
and treated (Kirchhof et al., 2016).

For the prevention of AF-related stroke, oral anticoagulants (OACs), such as
vitamin K antagonists (VKAs) and direct oral anticoagulants (DOACs) have
been shown as effective agents. VKAs, mainly warfarin, have been shown
to reduce the risk of stroke by 60% in patients with AF (Hart et al., 2007)
and DOACs have been proven as non-inferior in the stroke prevention
when compared to warfarin (Connolly et al., 2009; Giugliano et al., 2013;
Granger et al., 2011; Patel et al., 2011). Healthcare professionals (HCPs) includ-
ing pharmacists are important stakeholders to ensure consistent anticoagula-
tion management (Kirchhof et al., 2016). For pharmacist warfarin
management, studies report to have a positive impact on outcomes such
as increases in amount of time International Normalised Ratio (INR) values
are within therapeutic range (Gupta et al., 2015), increased patient under-
standing of their medication (Collins et al., 2014), and reduced anticoagula-
tion-related emergency department visits (Rudd & Dier, 2010). Further,
studies report pharmacists DOACsmanagement to have impact on increasing
appropriate dosing of DOAC (Ashjian et al., 2017), and medication adherence
(Shore et al., 2015). Thus far, evidence suggests that pharmacists may have a
significant role in anticoagulation management. However, a multinational
survey indicated that pharmacists did not always feel confident in supporting
patients on anticoagulation therapy (Papastergiou et al., 2017). Another
survey reported that pharmacists were more confident in their knowledge
(i.e. approximately 40% of pharmacists felt uncertain on NOAC comparable
to 23% for VKA), and access to resources for VKAs than for DOACs (Hamedi
et al., 2017). Similarly, a recent survey showed pharmacists more confident
in providing pharmaceutical care on warfarin (n = 479, 88.3%) compared
DOACs (n = 211, 38.9%) (P < .001) (Tan et al., 2021). These quantitative
studies explored pharmacists’ knowledge, focussed on the self-reported
confidence in knowledge in this therapeutic area. However, there is a
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paucity of published evidence regarding the actual knowledge of pharma-
cists on AF and anticoagulation management, and the resources used to
support their clinical role in practice. This study assesses community and
GP pharmacists’ actual knowledge on how to advise on the management
of AF symptoms and anticoagulation. Furthermore, this study investigates
the resources used by pharmacists to support anticoagulation management
in patients with AF within daily practice.

Methods

Study design

The study design was a national cross-sectional study using survey of primary
care pharmacists working in community pharmacies and/or general practices
(GPs) in the UK.

Questionnaire development

This study used a questionnaire comprised of two sections (Additional file 1).
Section one: This section was developed to better understand certain back-

ground characteristics of pharmacists, and included demographic data
including gender, years of experience, professional sector, and if participants
had undertaken any independent prescribing courses or postgraduate
courses. It was designed with a list of options provided. The section was
also developed to achieve the secondary aim of this study, i.e. the identifi-
cation of resources used by pharmacists to support the management of AF.
Questions were designed as multiple-choice; a list of resources was provided
and included an option of ‘other’ to allow open ended responses.

Section two: This was designed to achieve the primary aim of this study which
was the assessment of pharmacists’ knowledge. The section consisted of 19-ques-
tions, which included 8 questions about AF in general; 5 about OACs; 3 about
VKAs; and 3 about DOACs. All questions were designed as multiple-choice ques-
tions, having only one correct answer. An option to choose ‘I do not know’ was
also included to avoid pharmacists guessing answers. The pharmacists’ knowl-
edge questionnaire was developed based on (1) A validated questionnaire
used for knowledge assessment of AF management and anticoagulation in
patients with AF (Desteghe et al., 2016); and (2) Clinical recommendations of
the national guidance (National Institute for Health and Care Excellence [NICE])
on the diagnosis and management of AF (NICE, 2021). The original questionnaire
(Desteghe et al., 2016) was adapted to be eligible to use in this research, as it was
originally validated with different populations (i.e. patients with AF, other than
with pharmacists) and in countries outside the UK (i.e. European countries),
and for this reason, it was crucial to adapt it according to the UK guidelines.
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Sample size

Sample size estimation was based on existing literature with similar method-
ology (i.e. suitable research approach to address the research problem) and
nature (i.e. similar targeted populations) (Hamedi et al., 2017).

Ethics approval

This study was given a favourable opinion on 5 September 2019 by the Uni-
versity of Birmingham (UOB) Research Ethics Committee (Reference ERN_19-
0908). Informed consent was obtained from every participant. Before signing
the consent form, participants received an information participant sheet that
described the nature and purpose of the study. Participants’ data was pro-
tected according to the General Data Protection Regulation (Information
Commissioner’s Office, 2018), and confidentiality and anonymity were main-
tained for this research process.

Piloting questionnaire

Following ethical approval, the piloting study was initiated. A two-stage
process was used to pilot the questionnaire. First, the paper version of the
questionnaire was piloted by 10 pharmacists to examine its clarity, applica-
bility, and comprehensibility. The main researcher (SA) visited different phar-
macies located in the West Midlands in order to complete the first stage. This
feedback resulted in a minor amendment to incorporate the option ‘other’ to
one question. For the second stage of piloting, an online version of the ques-
tionnaire was created using JISC Online Surveys, licensed to the University of
Birmingham, and further piloted by 10 other pharmacists to examine online
usability and functionality. The online version was chosen as the circulation of
the survey was more convenient. The results from the piloting stage included
in the final data analysis as there was no fundamental amendment to the
questionnaire and the data was highly relevant to the research question.
This method was supported by Peat et al. as a basic concept for quantitative
methods in health science research (Peat et al., 2020).

Data collection

The survey was allowed to run from December 2019 until March 2020 for
piloting the questionnaire; and from August 2020 until September 2021 for
the data collection. The survey targeted UK-based registered pharmacists
employed within primary care settings i.e. community pharmacies and
general practices (GPs). Both paper and online formats were used, with the
paper version distributed during pharmacy visits, and the online version
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circulated using various social media platforms (LinkedIn, Twitter and Tele-
gram). The questionnaire suitable for online platforms using both smart-
phones and computers.

Statistical analysis

Data analysis comprised descriptive univariate and bivariate statistics. Con-
tinuous data was reported as means (standard deviation) or median (inter-
quartile range), as appropriate. Categorical data was reported as
frequencies and percentages. Normal distribution of variables was deter-
mined using the Shapiro–Wilk W test and Kolmogorov–Smirnov test. Com-
parison between pharmacists’ groups was performed using the Mann–
Whitney test and Spearman’s Rho test. The data was separated by ‘prescriber
status’ to enable a balance in participant numbers (i.e. in a way that the non-
independent prescribers group included both non-independent prescribers
and supplementary prescribers). The data was also separated by the ‘pro-
fessional sector’ (i.e. community and GP) to facilitate the assessing of pharma-
cists’ knowledge in each sector, without including pharmacists who work in
cross-sector (i.e. community and academia or GP and academia). Incorporat-
ing academic pharmacists into this particular analysis could be a bias, as they
generally may have a high level of knowledge.

Responses to the knowledge section were dichotomised, with correct
answers scored as 1 point and incorrect or ‘I do not know’ answers scored
as zero. The total score on this section was calculated out of a maximum of
19 points. Statistical significance of the difference in knowledge score was
assessed at P-value < .05. Statistical analysis was performed using Statistical
Package for the Social Sciences (SPSS) 27.0 (IBM Corp., Armonk, N.Y., USA).
An overall summary was generated using GraphPad-Prism 9.0.0 (GraphPad
software, San Diego, California, USA) (GraphPad, 2022). The analysis was per-
formed by the main researcher (SA), and the UOB statistician (SH) reviewed
the analysis process; and the interpretation was verified by other researchers
(JM, AA and ZJ).

Results

Response rate

The use of social media to actively circulate the questionnaire made identify-
ing the sample size of the targeted population (i.e. pharmacists who viewed
the survey) problematic, and hence it was not possible to calculate the
response rate. For the paper copy version, 23 valid responses were received
out of 24 responses requested. In total, there were 349 responses to the
survey.
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Demographic data

The majority of participants were female 67.9% (237). Participants’ length of
experience ranged from 0.5–44 years (mean 15.7, median 15.0 years). Pro-
fessional cross-sector experience varied widely including academia, commu-
nity, GP, hospital, and industry. The proportion of 43.6% (152) of all
participants were independent prescribers, with 18.1% (63) specialised in
CVD. Since registering as UK pharmacists, none of the pharmacists had under-
taken specific training on AF and associated anticoagulation management.
The proportion of 38.1% (133) reported that they had only undertaken
general training to develop their consultation skills. Further participant
demographics can be seen in (Table 1).

Knowledge of AF and its anticoagulation management

A total of 349 pharmacists completed the 19-questions of the pharmacists’
knowledge. Out of a maximum of 19 points, the mean score for the pharma-
cists’ knowledge was 14.34 ± 2.2 (75 ± 11.6%), with a minimum score of
7 (36.8%) and a maximum score of 19 (100%) (Figure 1).

The score on the pharmacists’ knowledge correlated with years of pro-
fessional experience, and a direct relation was reported (i.e. positively and
fairly weak relation) (r = .193, P < .001, n = 349) (Figure 2).

Figure 1. Frequency distribution of scores (%) for pharmacists’ knowledge (n = 349).
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The difference in the knowledge score between community pharmacists
and GP pharmacists was also statistically significant. Community pharmacists
had a lower knowledge score compared to GP pharmacists (mean rank 116.28
vs. 168.18; U = 6497.5, Z =−5.360, P < .001, n = 286) respectively (Figure 3).

Of the pharmacists surveyed, there was a statistically significant difference
in overall knowledge scores for pharmacists who were independent prescri-
bers when compared to those that did not have an independent prescribing
qualification. Independent prescribers had a higher knowledge score com-
pared to non-independent prescribers (mean rank 203.02 vs.153.38; P < .001,
n = 349) respectively (Figure 4).

Furthermore, the difference in the knowledge scores for those who used
resources to support the consultations on anticoagulation, and those who

Table 1. Demographic characteristics of the primary care pharmacists (n = 349).
Characteristics Participants % (n)

Gender
Male 30.9 (108)
Female 67.9 (237)
Other 0.3 (1)
Prefer not to say 0.9 (3)
Professional experience (Cross-sector)
Academia 4.9 (17)
Community 51.0 (178)
General practice 55.6 (194)
Hospital 4.3 (15)
Industry 1.7 (6)
Prescriber status
Independent prescriber (IP)a 43.6 (152)
Specialist area

Blood and nutrition 0.3 (1)
Cardiovascular system 18.1 (63)
Ear, nose and oropharynx 0.3 (1)
Endocrine system 4.3 (15)
Immune system and malignant disease 0.6 (2)
Infection 1.4 (5)
Musculoskeletal system 1.5 (5)
Nervous system 0.9 (3)
Respiratory system 6.3 (22)
Other 10.0 (35)

Qualifications post IP registration
Diploma 30.1 (105)
Masters 13.2 (46)
Doctorate 2.0 (7)

Non-independent prescriber 56.4 (197)
Supplementary prescriber 1.1 (4)
Non-prescriber * 55.3 (193)
Post-graduate (PG)b qualifications

Diploma 12.9 (45)
Masters 4.5 (17)
Doctorate 1.1 (4)

Participation in PGb consultation skills courses 38.1 (133)
aIP: Independent prescriber; bPG: Post-graduate.
*Non-prescriber: Those that did not have a prescribing qualification.
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Figure 2. Correlation coefficient of scores (%) for pharmacists’ knowledge (n = 349).

Figure 3. Knowledge score (%) for community (n = 136) and GP pharmacists (n = 150).
GP pharmacists: General practice-based pharmacists.
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did not, was statistically significant: pharmacists who used resources had a
higher knowledge score when compared to those who did not (mean rank
195.93 vs. 139.74; U = 9651.5, Z =−5.087, P < .001, n = 349) respectively
(Figure 5).

Knowledge gaps on AF and its anticoagulation management

The 19 knowledge-based questions revealed several significant gaps in phar-
macists’ knowledge about AF and its anticoagulation management (Figure 6).
The areas that displayed these gaps included giving advice to patients on the
self-management of AF. Just over half of the pharmacists (53.6%) knew that
AF symptoms could be managed by the patient; and a similar proportion
(58.2%) were aware that patients with AF can detect AF through a pulse
check. While 63.9% were aware that being overweight can contribute to
AF, only 33% of the pharmacists were aware that patients taking OACs for
AF would continue to experience AF.

Figure 4. Knowledge score (%) of independent prescribers (n = 152) and non-indepen-
dent prescribers (n = 192). IP: Independent prescribers; Non-IP: Non-independent pre-
scribers. Non-IP group includes non-prescriber and supplementary prescriber.
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Generally, knowledge of how to counsel patients taking OACs was good
(e.g. time of day to take the medicines, side effects, drug interactions/contra-
indications). The knowledge score for different types of OACs was relatively
similar (mean VKA 68.30 ± 30.7% versus DOACs 68.83 ± 29.6%). However,
many pharmacists surveyed had knowledge gaps around the frequency of
INR monitoring for VKAs, with 70.5% aware of the right answer. Further
gaps were identified around the implication of the risk of missing a dose of
VKAs, and the use of DOACs patients’ alert cards with 36.4% and 35.2% of
the pharmacists unable to answer these questions, respectively. Data indi-
cated that there were knowledge deficits on the counselling items among
surveyed pharmacists, which were evidenced by the low correct response
rates.

Resources to support consultations on anticoagulation

A total of 349 pharmacists completed the questions on the resources used for
consultations on anticoagulation management. Almost two-thirds of the

Figure 5. Knowledge score (%) for pharmacists who used information resources during
consultations (n = 219) and those who did not (n = 130). Ph: Pharmacists.

10 S. AL-ARKEE ET AL.



pharmacists (62.8%) reported that they used sources of information to
support their consultations for patients with AF (Table 2).

The most frequently mentioned resources were National Institute for
Health and Care Excellence (NICE) guidance and the British National Formu-
lary (BNF); half of the surveyed pharmacists reported that they used the NICE
(52.4%) and BNF (50.7%). Online resources were accessed by 22.9% of phar-
macists, of whom half specified recognised healthcare websites such as the
NHS website, NHS anticoagulants, and Keele anticoagulation tool; whilst
others utilised the European Society of Cardiology (ESC) guidelines and
local guidelines. Only 4.6% of pharmacists used the manufacturer’s
summary of product characteristics.

Figure 6. Percentages of the correct answers for the pharmacists’ knowledge question-
naire. Number of respondents for all questions (n = 349). DOACs: Direct oral anticoagu-
lants; INR: International Normalised Ratio; OACs: Oral anticoagulants; VKAs: Vitamin K
antagonists.
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Discussion

Principal findings

Responses from 349 primary care pharmacists were received. Participants’
length of experience and professional sector varied. The level of knowledge
of the pharmacists surveyed widely varied. Pharmacists’ knowledge of the
management of AF and anticoagulation was good. The knowledge of
different types of OACs (VKAs versus DOACs) was similar. However, knowl-
edge gaps in certain areas existed, such as advice on actions to take when
on OAC dose is missed, and also advice on the purpose of the DOAC alert
card. Most of the surveyed pharmacists, not all, used resources to support
the consultations on anticoagulation, and these pharmacists had better
general knowledge about AF management. The most frequently mentioned
of these resources were National Institute for Health and Care Excellence
(NICE) guidance and the British National Formulary (BNF).

Comparison with previous published literature

Previous studies evaluating the impact of pharmacist management of
anticoagulation have reported promising findings with regard to main-
taining INR values within the therapeutic range (Young et al., 2011), as
well as decreasing the incidence of ischaemic and haemorrhagic stroke
events in warfarin management (Bungard et al., 2009). Further, studies
reported pharmacists’ management of DOACs had a positive impact on
increasing appropriate dosing (Ashjian et al., 2017) and medication adher-
ence (Shore et al., 2015). However, a recent multinational study research-
ing pharmacist management of anticoagulation reported that pharmacists
felt more confident in supporting patients on VKAs compared to DOACs
(Papastergiou et al., 2017). This may be a reflection of their considerable
experience with VKAs, which have been the mainstay of anticoagulation
therapy for a long period.

Table 2. Pharmacist’s preference for resources to support AF consultations on
anticoagulation management.
Resources Participants % (n)

Did not used any resources 37.2 (130)
Mix resources
British National Formulary (BNF) 50.7 (177)
National Institute for Health and Care Excellence (NICE) 52.4 (183)
Online resources

Recognised healthcare website 14.0 (49)
European Society of Cardiology (ESC) guidelines 2.6 (9)
Local guidance 6.3 (22)

Other resources
Manufacturer information 4.6 (16)
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Literature suggests that confidence is defined as the ability to take knowl-
edge and skill and move it into action (Center & Adams, 2013), and is valued,
in its role in developing competence, as well as being the ultimate measure
for demonstrating competence (Cohen et al., 2013). However, confidence
does not always guarantee competence (Olsson, 2014). Typically, compe-
tence refers to the possession of the knowledge, skills and attitudes that
enable the provision of quality care, appropriate behaviours, and sound clini-
cal judgments. This suggests that knowledge, confidence, and competence
are all interrelated and complementary as knowledge, alongside confidence,
is crucial in producing competence. The present study assessed the actual
pharmacists’ knowledge on the management of AF and anticoagulation
and reported a variation level of knowledge among surveyed pharmacists,
which was affected by many aspects, such as professional sector experiences,
independent prescribing qualifications, and whether pharmacists used
resources. This finding may be explained by the nature of the work in daily
practice; for example, the interprofessional environment and exposure to a
variety of tasks for GP pharmacists may explain their higher knowledge
score. In contrast, pharmacists in the community pharmacies tend largely
to be engaged in dispensing practices.

The present study reported that knowledge on different types of OACs (i.e.
VKAs versus DOACs) was relatively similar; this aligns with the finding of the
educational intervention study (Al-Arkee et al., 2021), and which showed very
similar values for pharmacists’ knowledge scores. This finding is understand-
able as VKAs have been available for a long time, which suggests that phar-
macists’ knowledge of its use would be high; yet the update of national and
international guidelines for the anticoagulation management of AF in 2016,
which now recommend that new patients start on a DOAC (European
Society of Cardiology [ESC], 2020; NICE, 2021), has led to higher prescription
of DOACs within the last five years (van den Heuvel et al., 2018). This exposure
of pharmacists to DOACs management may be reflected in their knowledge
of DOACs use.

The present study shows that knowledge gaps exist in certain areas. This
may explain the findings of the previous quantitative studies which assessed
the confidence among pharmacists on the anticoagulation management, and
reported the lowest confidence in advising on the management of bleeding
and missed dose management (Ghadrdan et al., 2022), INR monitoring and
making dose recommendation (Papastergiou et al., 2017), and patients’
alert cards (Hamedi et al., 2017); which are similar areas to the knowledge
gaps in the present study. This finding may suggest a relation between phar-
macists’ confidence and pharmacists’ actual knowledge.

The present study found that most of the surveyed pharmacists used
resources to support their consultations, but not all. The study also found
that a variety of information resources were used to support anticoagulation
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management in patients with AF; with the NICE guidelines and the BNF as the
most common resources used. This finding is in line with a previous quanti-
tative study which reported the BNF as a predominant resource used by com-
munity pharmacists to support their role in anticoagulation management in
England (Hamedi et al., 2017). These resources contain clinical recommen-
dations, and focus on the effectiveness and safety of medicines, but lack infor-
mation related to practical advice for pharmacists (e.g. process and factors
influencing on medication adherence) which may be required to support
patients receiving anticoagulation therapy. Furthermore, the present study
reported a diversity of online resources accessed. This may be an issue as
using many sources may potentially lead to variation in the standard of infor-
mation provided. The standard of information is not related to the quality of
information but rather to consistency.

Implications for research and practice

Pharmacists, as experts of medicines and healthcare, especially those based
in primary care, may be well placed to support anticoagulation management
in patients with AF. However, data presented in this study suggests that sur-
veyed pharmacists have gaps in knowledge in this therapeutic area. Thus,
imparting further education to pharmacists on the management of AF and
anticoagulation may help in improving their knowledge, and ultimately
their confidence. Future research should focus on assessing pharmacists’
basic knowledge of the management of AF and anticoagulation, imparting
relevant education, and assessing the impact of such activity.

Strengths and limitations

To the author’s best knowledge, this is the only quantitative study that has
assessed the actual level of UK primary care pharmacists’ knowledge of AF
and associated anticoagulation management, rather than assessing their level
of confidence. The detailed demographic data enabled a more accurate com-
parison between pharmacists’ groups. The participation of both community
and GP pharmacists enabled the level of knowledge to be assessed in both
groups, thus providing an overall picture of the pharmacists’ knowledge of
AF and anticoagulation management in primary care. However, the sampling
method was a limitation. This was due to the lack of stratified random sampling
to guarantee a sample population to best represent the entire population with
homogenous groups (i.e. community pharmacists and GP pharmacists). Thus,
the findings may not be nationally representative or provide a holistic picture.

Sample size was a strength compared to existing literature, as the sample
size exceeded the estimation. However, there was a limitation, after conduct-
ing the research, a sample size calculation was performed which was based
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on the actual number of UK pharmacists. In 2019, the number of pharmacists
working in the UK was approximately 62,800 (Mikulic, 2021). Assuming that
most of those were working in primary care and could deliver clinical consul-
tations on anticoagulation, using a confidence interval of 95% and accepting
a 5% error, approximately 382 responses were anticipated.

The tool used was another limitation, whereby this study used a survey
informed by existing literature, which included a section with the practical
advice that pharmacists may need in daily practice to support anticoagula-
tion management in patients with AF. However, the development process
of the survey did not include testing construct validity and internal reliability
(e.g. psychometric properties of the survey) with targeted population (i.e.
primary care pharmacists). Thus, conclusions around pharmacists’ knowledge
cannot be made with complete confidence.

Conclusion

Primary care pharmacists are knowledgeable with regard to the preventative
measure for the potential adverse events of the AF condition; yet some gaps
exist which may require addressing. Although pharmacists use a variety of
information resources to support anticoagulation management in patients
with AF within daily practice, it is the traditional resources that remain
dominant.
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