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ABSTRACT
Objective  To better understand the factors influencing 
the uptake of direct oral anticoagulants (DOACs) across 
different health economies in National Health Service 
England from the perspective of health professionals and 
other health economy stakeholders.
Design  Qualitative interview study using a critical realism 
perspective and informed by the Diffusion of Innovations in 
Service Organisations model.
Setting  Three health economies in the North of England, 
United Kingdom.
Participants  Healthcare professionals involved in the 
management of patients requiring oral anticoagulants, 
stakeholders involved in the implementation of DOACs and 
representatives of pharmaceutical industry companies and 
patient support groups.
Intervention  Semistructured interviews (face-to-face or 
telephone) were conducted with 46 participants. Interviews 
were analysed using the Framework method.
Results  Identified factors having an impact on the uptake 
of DOACs were grouped into four themes: perceived value 
of the innovation, clinician practice environment, local 
health economy readiness for change, and the external 
health service context. Together, these factors influenced 
what therapy options were offered and prescribed 
to patients with atrial fibrillation. The interviews also 
highlighted strategies used to improve or restrict the 
uptake of DOACs and tensions between providing patient-
centred care and managing financial implications for 
commissioners.
Conclusions  The findings contribute to the wider 
literature by providing a new and in-depth understanding 
on the uptake of DOACs. The findings may be applicable to 
other new medicines used in chronic health conditions.

BACKGROUND
Health innovations, including novel and cost-
effective medicines, are regularly entering 
health systems, but their uptake is often 
slow.1 This can result in delays for patients 

in receiving optimal treatment and for 
health systems in maximising benefits from 
innovations.

Atrial fibrillation (AF) carries a five-
fold increased risk of stroke.2 The risk of 
AF-related strokes can be reduced with long-
term anticoagulation therapy.2 3 Direct oral 
anticoagulants (DOACs) were developed to 
avoid some of the disadvantages of vitamin K 
antagonists such as warfarin, the commonly 
used oral anticoagulants. DOAC therapy 
offers advantages over existing oral antico-
agulation therapy including reduced need 
for regular coagulation monitoring, having 
simpler dosing regimens, and fewer drug or 
food interactions.2 4 In England, the uptake 
of DOACs was initially slow but increased 
substantially over the years. During the period 
2011–2014, 95% of patients were prescribed 
warfarin and 5% DOACs, whereas during 
the period 2014–2017, DOACs prescribing 
had risen to 40% of all anticoagulants 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The study is underpinned by implementation the-
ory and explores multiple perspectives in multiple 
settings on the factors affecting the uptake of new 
medicines.

	⇒ Moderate sample size of participants recruited with 
a varied range of roles from three health economies 
with different anticoagulation service provision 
models provided rich and in-depth insights into the 
uptake of direct oral anticoagulants.

	⇒ The study was conducted in the North of England 
and relied on participants’ accounts, which might 
have been affected by recall bias, thus limiting trans-
ferability of findings to other healthcare settings.
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prescribed.5 6 There was also a high level of unexplained 
variation across health economies,5 potentially leading to 
inequality of treatments offered to patients.7

Our earlier systematic review identified a broad range 
of factors affecting the uptake of new medicines within 
healthcare organisations.8 These factors were grouped 
into patient, prescriber, medicine, organisation and 
external environment factors. However, studies reporting 
factors affecting new medicine use lacked exploration of 
the prescribers’ orientation (eg, motivation, values and 
goals, or beliefs about new medicines) and organisa-
tional factors (eg, readiness for innovation, culture and 
climate, and implementation process) previously iden-
tified as potentially important in the health innovation 
implementation literature.9–11 Deficiency in reporting 
these factors could be due to the data sources used by the 
reviewed studies (mostly secondary administrative data 
from various databases) and the lack of theoretical frame-
works used to inform study designs of reviewed studies. 
This study, underpinned by implementation theory,12 
aimed to explore perspectives of healthcare professionals 
and other stakeholders to better understand the factors 
influencing uptake of DOACs for stroke prevention in AF 
in England.

METHODS
Study design
The local uptake of DOACs is an example of a complex 
open system of processes involving various stakeholders 
and influenced by both internal and external factors. 
Understanding the reasons for the different rates of 
uptake of DOACs in differing health economies requires 
exploration of underlining causes and the relationship 
between what we experience and what actually occurs. 
Thus, a qualitative study using a critical realism perspec-
tive was conducted.13 14 The study was informed by the 
Diffusion of Innovations in Service Organisations model, 
which was developed from a comprehensive systematic 
review of published empirical studies from 13 different 
research areas exploring the diffusion of health service 
innovations.12 The model proposes nine interacting 
elements influencing the diffusion of innovations: the 
innovation (eg, new medicine), adoption by individuals, 
assimilation by the system, communication and influ-
ence, system antecedents for innovation, system readiness 
for innovation, the outer context (interorganisational 
networks and collaboration), implementation process 
and linkage among components of the model.12

Setting and participant recruitment
The National Health Service (NHS) in England is a 
publicly funded healthcare system. Some patients (eg, ≥60 
years, certain medical condition, low income) qualify for 
free of charge prescriptions, others pay a set reduced fee 
for prescription (currently £9.65 per item), rather than 
the full cost of the prescribed medicine.15 We recruited 
participants from three health economies in the North of 

England using theoretical sampling;16 see online supple-
mental file 1 for description of each health economy. In 
total, 46 participants were recruited for interview (14 in 
health economy A, 16 in health economy B, 13 in health 
economy C and 3 working across health economies; 
table 1).

Eligible participants were identified through the 
research team’s clinical networks, review of relevant docu-
ments (eg, authors of clinical guidelines), observations of 
local formulary and commissioning meetings, and inter-
views with patients.7 Eligible participants were healthcare 
professionals involved in the management of patients 
requiring oral anticoagulants (eg, prescribing, advising 
on treatment and monitoring); stakeholders involved in 
the implementation of DOACs (eg, Formulary Committee 
members) and producing or disseminating prescribing 
guidelines, including representatives of pharmaceutical 
industry companies who manufactured DOACs and an 
AF patient support group representative.

Data collection
Semistructured interviews were conducted by KM between 
March and October 2019 using interview guides (online 
supplemental file 2) informed by the findings of a system-
atic review.8 The guides consisted of nine (for healthcare 
professionals) and five (for other stakeholders) open 
questions with associated probes and prompts exploring 
their experiences of DOACs being introduced in their 
practice, organisation or health economy, how the anti-
coagulation practice and services changed with DOAC 
introduction, and the barriers and facilitators they expe-
rienced to their use. Interviews were face-to-face or by 
telephone and were audio-recorded and transcribed 
verbatim.

Data analysis
Data analysis was undertaken using the Framework 
method, which is a form of inductive thematic analysis 
consisting of five inter-related stages (familiarisation with 
the dataset, developing analytical framework, indexing 
the data, charting, mapping and interpretation) that can 
be broadly divided into data management and data inter-
pretation phases.17 During data management process, an 
analytical framework was developed to organise the data, 
summarise and reduce it in a meaningful and manage-
able way. First, a selection of interview transcripts sampled 
for diversity and richness and providing the greatest 
opportunity for coding were read and coded line-by-line 
(open coding) by two authors and patient and public 
involvement (PPI) advisory group. The identified codes 
were refined after discussion with the research team. 
Those codes were used to develop preliminary categories 
and subcategories that best fitted the data related to the 
research questions (inductive process). Then, prelim-
inary categories and subcategories were compared with 
the interview schedules and systematic literature review 
findings8 and the Diffusion of Innovations in Service 
Organisations model12 to refine the analytical framework 
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Table 1  Characteristics of interviewed healthcare professionals and key stakeholders

Participant name* Health economy Patient-facing role Place of work, role

P1-A-N A Yes General practice, specialist nurse

P2-A-GP A Yes General practice, GP

P3-A-GP A Yes General practice, GP

P4-A-P A Yes General practice, pharmacist

P5-A-P A Yes General practice, pharmacist

P6-A-P A Yes General practice, pharmacist

P7-A-GP A Yes General practice, GP

P8-A-N A Yes General practice, specialist nurse

P9-A-P A No CCG, pharmacist (medicine optimisation)

P10-A-P A No Hospital, pharmacist (medicines governance)

P11-A-P A No Hospital, pharmacist (management)

P12-A-O A No Public health

P13-A-GP A Yes General practice and CCG, GP

P14-A-P A Yes Hospital, pharmacist (clinical services)

P15-B-C B Yes Hospital, consultant

P16-B-P B Yes Hospital, pharmacy (clinical services)

P17-B-N B Yes Hospital, specialist nurse

P18-B-C B Yes Hospital, consultant

P19-B-O B Yes Hospital, biomedical scientist

P20-B-P B Yes Community pharmacy, pharmacist

P21-B-C B Yes Hospital, consultant

P22-B-GP B Yes General practice and CCG, GP

P23-B-P B No CCG, pharmacist (medicine management)

P24-B-P B No CCG, pharmacist (medicine management)

P25-B-P B No AHSN, pharmacist (medicine optimisation)

P26-B-P B No Hospital, pharmacist (medicine information)

P27-B-P B No Hospital, pharmacist (management)

P28-B-P B No Hospital, pharmacist (management)

P29-B-P B No CCG, pharmacist (medicine management)

P30-B-P B Yes Community pharmacy, pharmacist

P31-C-P C Yes Hospital, pharmacist (clinical services)

P32-C-N C Yes Hospital, specialist nurse

P33-C-C C Yes Hospital, consultant

P34-C-N C Yes Hospital, specialist nurse

P35-C-P C Yes Community pharmacy, pharmacist

P36-C-P C Yes Hospital, pharmacist (clinical services)

P37-C-GP C Yes General practice and CCG, GP

P38-C-P C No Hospital, pharmacist (medicine information)

P39-C-C C Yes Hospital, consultant

P40-C-P C No CCG, pharmacist (clinical services)

P41-C-P C No CCG, pharmacist (medicine management)

P42-C-O C No Public health

P43-C-P C No CCG, pharmacist (medicines governance)

P44-PI A, B and C No Pharmaceutical industry, representative

P45-O A, B and C No Patient organisation, representative

Continued
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(deductive process). Once the analytical framework was 
agreed between the research team, it was applied to all 
interview transcripts (full dataset). KM read all transcripts 
in depth and organised the data into categories of the 
developed analytical framework. The last stage of data 
management was charting during which KM systemati-
cally summarised and hence reduced the data from each 
transcript. The summaries were displayed on a matrix by 
both category and case (individual interviewee) with links 
to the original data. The matrix was re-read afterwards to 
ensure clarity, the balance of information and emphasis. 
The organisation of the data resulted of six matrices, 
recorded using NVivo (V.11).

During data interpretation stage, KM started with 
descriptive analysis by identifying similarities and differ-
ences between and across cases. Then, the researcher 
moved towards explanatory analysis by looking for 
emerging patterns and connections across cases. In line 
with the critical realism ontology, the researcher focussed 
on casual mechanisms or conditions to develop explana-
tions for the identified barriers and enablers to the uptake 
of DOACs within the studied health economies. During 
the process, potential themes and subthemes were iden-
tified. The credibility and clarity of the interpretation 
were checked by discussing the interim and final analysis 
results with the research team and PPI advisory group.

Patient and public involvement
Three people with AF taking oral anticoagulants were 
involved in the design and conduct of the study. Their 
detailed involvement has been described elsewhere.18 
Their experience of services informed strategies for 
recruitment of participants, and they were involved in 
co-design of participant information documents and 
interview guides. Also, they were involved in data analysis 
by providing interpretation of some transcript excerpts, 
which prompted new lines of analysis.

Researcher characteristics and reflexivity
The multidisciplinary team had expertise in pharmacy 
(KM, KS and DP) and care of patients requiring antico-
agulation (KS and DP), patient safety research (BF) and 
social research (SR), which enhanced reflexivity during 
the study design, data collection, analysis and challenged 
assumptions. Three authors (KM, KS and DP) were phar-
macists with assumptions that patient-centred care was 
influenced by limited financial and staff resources in the 
NHS. The patient safety researcher (BF) held an assump-
tion that patients are at risk from healthcare system and 

how it is calibrated. The social researcher (SR) held the 
view that at different levels, systems will influence each 
other, and it is difficult to isolate levels because they are 
complex; thus, the Diffusion of Innovations in Service 
Organisations model was selected. Qualitative meth-
odology was employed which aligned with the study 
aim. The first author (KM), who conducted interviews, 
completed training in undertaking qualitative interviews 
and data analysis. BF and SR have extensive experience in 
conducting qualitative research.

RESULTS
Four themes with 14 subthemes influencing local uptake 
of DOACs were identified (figure  1). Distribution of 
identified subthemes in each participant’s transcript is 
presented in online supplemental file 3.

Perceived value of the innovation
Perception of DOACs’ value, low or high, influenced 
prescribers’ willingness to use DOACs in their practice 
and commissioners’ decisions on local policies. Many 
participants discussed whether DOAC efficacy demon-
strated in clinical trials translated into routine clinical 
practice.

People in trials generally do better than people who 
aren’t in trials, in terms of compliance etcetera…I 
think people who are able to take warfarin, who have 
got good compliance, will probably get better out-
comes in a real-world situation than people on these 
newer agents. (P39-C-C)

Participant name* Health economy Patient-facing role Place of work, role

P46-PI A, B and C No Pharmaceutical industry, representative

*Participant name included participant number (eg, P1), health economy the participant was from (A, B or C) and role of the participant.
AHSN, Academic Health Science Network; C, consultant; CCG, clinical commissioning group; GP, general practitioner; N, nurse; O, other; P, 
pharmacist; PI, pharmaceutical industry representative.

Table 1  Continued

Figure 1  Summary of developed themes and subthemes 
from the interview data with healthcare professionals and 
other key stakeholders.
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Participants who preferred DOACs viewed them as 
being as effective as warfarin or better than inadequately 
controlled warfarin; more stable and reliable due to less 
drug/food interactions, being less affected by patients’ 
health changes and offering immediate stroke risk 
reduction.

The DOACs are far more reliable. You know, you are 
not getting the swings that some of the patients get 
with warfarin. (P20-B-P)

Some participants described a cautious approach to the 
use of DOACs due to general anxiety about the use of new 
medicines, lack of real-world evidence and historical view 
of anticoagulants being ‘high-risk’ medicines requiring 
specialist input. When discussing safety of DOACs, most 
commented on the unknown risk of bleeding and long-
term effects, lack of reversal agents and insufficient 
understanding of how to use bleeding risk scoring tools. 
Others reflected that the concerns diminished over the 
years with clinicians becoming more comfortable with 
DOACs and availability of real-world data indicating their 
safety.

The lack of reversal agent was a significant concern 
to general practice; it was a significant concern to 
patients with the initial discussions while we became 
more comfortable. It was certainly a reason that we 
were cautious about the introduction. (P15-B-C)

Some commented that both clinicians and patients were 
used to warfarin monitoring and that monitoring was 
also needed for safe use of DOACs. However, there was 
uncertainty about what to monitor and how frequently, 
as advice differed among experts. Others argued that 
many medicines, including other anticoagulants and anti-
platelets, were not regularly monitored like warfarin to 
confirm their ongoing safety or patient adherence.

They (doctors) are very fixated on the idea of an INR 
(international normalised ratio) check to make them 
safe. And yet, in other drugs, we don’t (check) beta-
blocker levels, we don’t do aspirin levels or some-
thing to see whether or not other drugs are working. 
(P33-C-C)

Many participants highlighted how the costs associated 
with DOACs influenced prescribing and local commis-
sioning decisions. Some commented that health econo-
mies initially chose a controlled introduction of DOACs 
to manage budgets and preferred warfarin, which was 
perceived as a cheaper option. Others critiqued this 
approach due to a lack of consideration of cost-benefits 
associated with DOAC therapy, lack of a patient-centred 
approach and prioritising managing costs over patient 
safety.

If it (DOACs) had been the same price as warfarin, 
people would have just let it happen…I’m still of the 
belief that actually the main driver for looking at the 
reasons for managing the entry of these drugs was 

around cost. Only once cost was considered was then 
a process put in place in order to manage patient 
safety. (P25-B-P)

Others noted the warfarin monitoring service cost 
varied between different health economies as there was 
no national tariff. Also, some commissioners revealed 
payments for medicines, and their monitoring was 
made from separate local health economy budgets (eg, 
prescribing budget and commissioned service budget); 
thus, the true cost of therapy at the time of decision 
making was unavailable.

The costs of that (warfarin monitoring service) varied 
wildly between PCT to PCT to PCT (local health ar-
eas), and some of it was secondary care (hospital) led 
models, some of it was primary care (general prac-
tice) led models, some of it was a mix of models, some 
of it no-one bloody knew what the cost was. (P12-A-O)

Others commented that stroke was more expensive than 
DOAC therapy due to associated health and social care 
costs; thus, DOAC use was justified. However, some noted 
the savings from using DOACs (eg, stroke prevention) 
were difficult to demonstrate to local decision makers, 
could take a couple of years to be realised and went into 
budgets other than the local health economy prescribing 
budget that funded DOACs. Others commented that 
additional money spent on DOACs would lead to less 
funding available for other health and social care services.

When you look at the cost of a stroke for the NHS and 
social care, you know you’ve got your hospital admis-
sion, you’ve got rehab, you’ve got social care, you’ve 
got people needing nursing homes, etc. So, I think, I 
seem to remember circulating that data made people 
realise that it was worth it. You know you’ve got to 
look wider than just our drug budget. (P36-C-P)

They (medicine and monitoring costs) don’t come 
out of the same budget. They come out of the same 
overall budget, but nobody looks at how much warfa-
rin costs in my drug budget, that is not linked togeth-
er…the (commissioner) will pay for them both, but 
they’re never looked at together. (P9-A-P)

The consensus across participants was that DOAC 
therapy was more convenient than warfarin for both clini-
cians and patients. DOAC initiation and management 
was perceived as less complex, aiding safer and quicker 
discharges from hospital, saving clinician’s time in consul-
tations, and general practice could manage patients 
themselves. Patients benefited from simpler dosing with 
no or limited dose changes and a less onerous impact on 
daily life.

The faff about having to normalise or getting the 
INR within target and the interactions that warfarin 
has with other drugs and food and everything else, 
overseas travel, convenience for the patient, just 
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convenience really. It frees the patient up to do other 
things. (P7-A-GP)

Clinician practice environment
Participants talked about differences in experience and 
willingness among general practice clinicians to use 
DOACs, especially among those not involved in warfarin 
monitoring service.

There is a little bit of deskilling…within primary care 
(general practice), where GPs historically haven’t 
managed anticoagulation very much at all, they’ve 
handed anticoagulation to the secondary care (hospi-
tal)…(some GPs) don’t have the confidence to some-
times get on and treat these patients…and they just 
hand it off. (P17-B-N)

Some discussed that commencing DOACs in time-
constrained general practice was challenging because 
of the need for relatively long appointments to assess 
patients and facilitate informed discussions. Hence, some 
GPs preferred anticoagulation managed by specialists. 
Others commented that hospital specialists experienced 
different pressures and could not see all patients requiring 
anticoagulation. Thus, in their view, these patients should 
be managed in general practice, but commissioners must 
resource the additional workload.

As soon as you ask primary care (general practice) to 
do anything, very rightly they will say to you, where 
is the resource for this coming from? I am stretched 
way beyond my means, how am I going to do this? 
And some CCGs (commissioner) don’t really get 
that… (P13-A-P)

Participants talked about peer influence within or 
outside their organisation influencing their prescribing 
decisions. Some commented on how they started using 
DOACs when they saw them being prescribed by their 
peers in general practice or hospitals.

Probably the growing numbers of patients initiated 
on DOACs in secondary care (hospital). And most of 
us would realise this is crazy; you can’t have a patient 
receiving treatment at the hospital, which is com-
pletely different from the treatment they would re-
ceive at general practice. (P3-A-GP)

Presence of local champions for or against DOACs was 
perceived to have a huge influence on local uptake. Some 
described general practice clinicians driving DOAC use, 
others noted that opinions differed between hospital 
specialists, with some pushing for greater DAOC use and 
others opposed to their widespread use.

I would say primary care (general practice) was the 
main driver. The haematology team (hospital) were 
on board, so they were interested, but there were res-
ervations…it was being driven very heavily by the pre-
scribing lead GP, (who) was very heavily involved in 
pushing this particular project. (P10-A-P)

Many clinicians described patient clinical characteristics 
(renal and liver functions, other prescribed medicines, 
comorbidities and frailty) influencing their prescribing 
decisions. Clinicians also talked about patient involve-
ment in decision making, which varied from shared-
decision making to limited involvement.

Depending on the patients’ characteristics I will nor-
mally select one for them, give them my preferred 
agent for their particular situation and then if they 
say “Oh have I got to take this drug twice a day have 
I? Not once, like warfarin? Oh I can’t cope.” Then 
I might say “Well you can take rivaroxaban but that 
might interact with some of your other drugs more 
than apixaban might or your renal function is not so 
good. So that’s the way I would do it and talk about 
the risks and benefits. (P33-C-C)

Most clinicians also revealed that patients with well-
controlled warfarin therapy were not usually informed 
about DOACs unless they struggled to attend monitoring 
appointments or had poor warfarin control.

I would only talk about DOACs if I looked at a pa-
tients’ time in therapeutic range and I thought it was 
below 60% or like you know it was very low, and I 
could not see any change happening in bringing it 
up. (P5-A-P)

Some clinicians stated that patient demand for DOACs 
encouraged them to use more in their practice. Patients 
were learning about DOACs from their social network, 
internet searches and media.

They (patients) would read, they would Google, they 
would hear neighbours saying: ‘Oh I used to be on 
warfarin, but I’m no longer, I’m on this.’ Yes, they 
do come and ask. And then when they ask if they are 
all right, we fast forward that request to the doctor. 
(P4-A-P)

Local health economy readiness for change
Many participants described how the innovation aligned 
with the existing goals, priorities and ways of working 
locally. Increasing and achieving optimal anticoagulation 
of patients with AF, and consequently reducing the inci-
dence of AF-related strokes, was a high clinical priority 
in all three health economies. Thus, some noted that 
DOACs were seen as a tool to improve their anticoagu-
lation service or hospital arrhythmia clinic service (eg, 
reduce waiting times).

Everybody’s anticoagulation service was on its knees. 
We didn’t have a single anticoagulation service in 
(the region) that wasn’t at…full capacity. The work 
that we’d done in (health economy B) had shown 
that actually, their anticoagulation service…was mas-
sively under-resourced and under-funded and really 
struggling to maintain its patient load. (P25-B-P)
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Some discussed that structure of existing clinical 
services supported the use of DOACs. For instance, an 
existing clinical pathway for DOAC use in deep-vein 
thrombosis meant that initiating DOACs for patients 
with AF did not require a demanding change to existing 
ways of working among general practice clinicians. They 
were seen to have gained experience and confidence in 
using DOACs, which potentially lead to higher uptake of 
DOACs in health economy A by primary care clinicians.

I’m still convinced to this day that the big thing was to 
mandate it (DOAC) into another part of GP practice. 
(P2-A-GP)

Some also viewed that the limited capacity of warfarin 
monitoring services to see increasing numbers of 
patients with AF triggered the use of DOACs. However, 
some commented that warfarin monitoring services 
in secondary care were not commissioned to switch 
patients to DOACs, and some primary care monitoring 
services had non-prescribing clinicians. Thus, patients 
were referred to their GPs with advice to switch warfarin 
to DOAC therapy. Others noted that there was also not 
enough resource within the warfarin clinic to identify all 
patients taking warfarin that could be switched to DOAC 
therapy.

There are still a lot of people on warfarin who we 
would like to switch, but we have not got the resource 
to do that. We can’t do that with our current staffing 
levels and the number of prescribers we have…there 
is an unmet demand. (P21-B-C)

Some decision makers stated that it was unclear when 
and how DOACs should be used within existing local 
anticoagulation pathway designed for warfarin use. Also 
a reluctance, from general practice, to use DOACs led 
to the creation of a hospital clinic for DOAC initiation. 
Although some perceived it to be a good approach to get 
things moving, others argued that it slowed down DOAC 
uptake as the new pathway was complex and had a limited 
capacity.

If you set up a clinic like that, every patient has to go 
through a DOAC clinic; you are automatically creat-
ing barriers because you’re saying, well, the only way 
to start a DOAC is to refer to this clinic, so how are 
GPs going to start a DOAC then? So, if you keep it in 
that way, you won’t spread it out. (P18-B-C)

Some participants described collaborative working 
between general practice, hospital clinicians and commis-
sioners to develop a joint anticoagulation guideline 
with accompanying education. The approach resulted 
in high acceptance of the guideline and opened access 
to resources, which contributed to successful guideline 
uptake and increased use of DOACs.

I think getting the involvement of the CCG…get-
ting the buy-in involving all the main players is much 

more important. So, you know with DOACs it’s been 
a success story in (health economy C). (P33-C-C)

Many viewed educational activities to be pivotal in 
increasing the use of DOACs through removing perceived 
barriers to use, improving clinicians’ understanding and 
confidence and reducing aspirin use. Others commented 
it was difficult to educate everyone concurrently, and 
delivery of educational activities varied between different 
health economies. Thus, some stated activities could have 
been continuous, better timed, coordinated and inte-
grated across the health economy.

The training needs to be more coordinated and 
integrated, so you know, that it was working within 
pharmacist GPs you know, community pharmacy and 
nurses and all that was working had the training at 
the same time; we knew what everybody was being 
told. (P29-B-P)

Some participants described using local stroke data to 
provide feedback to general practitioners on their antico-
agulation prescribing rates to encourage anticoagulation 
use.

We used GRASP (The Guidance on Risk Assessment 
in Stroke Prevention for Atrial) data to give (general) 
practices feedback…so they know what their antico-
agulation rates are against their peers, talked about 
that in a lot of meetings. (P40-C-P)

Also, participants described the varying influence of 
local policies, guidelines and commissioning statements 
communicated via medicine formularies on the use of 
DOACs. Some decision makers described a local clinical 
pathway promoting warfarin as the first-line therapy, but 
many clinicians explained they had no local restrictions 
when deciding between warfarin and DOACs for new 
patients.

There (health economy B) were lots of barriers to us-
ing it (DOACs); you really had to spell it out why the 
patient couldn’t have warfarin. It had to be manip-
ulated sometimes to get them onto a DOAC and to 
keep them on it. (P1-A-N)

External health system context
Many participants highlighted that local priorities and 
prescribing decisions were informed by national health 
campaigns and changes in national health directives 
and policies. Some commented that most restrictions to 
DOAC use stipulated in local policies and formularies 
were removed after publication of the NICE (National 
Institute for Health and Care Excellence) AF manage-
ment guideline. However, some noted that local advice 
was slow to change, interpretation of the guideline varied 
and information to support local uptake of DOACs came 
late and was impractical due to requiring ‘huge amount 
of capacity’ to use it.
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Once NICE has issued that guidance then no local 
area restrictions are going to trump and supersede 
that guidance because it’s within NICE. (P17-B-N)

A few participants discussed the impact of changes in 
the Quality and Outcomes Framework (QOF; national 
payment contract for general practices), which included 
a change in stroke risk calculation and removing aspirin 
from recommendations. Hence, they viewed that general 
practitioners had the incentive to ensure their patients 
were on appropriate anticoagulation to receive the allo-
cated contract payments.

What the real cruncher was, was the change to QOF, 
so QOF changed and said: use ‘CHA2DS2-VASc, not 
CHADS2 (stroke risk score calculator), no aspirin. 
Anticoagulate.’…So there were a lot of points riding 
on AF in QOF and if you look at where QOF changes 
you see the line suddenly flick and we started to anti-
coagulate properly. (P2-A-GP)

Some participants discussed changes in the funding 
and provision of NHS services, for example, restruc-
turing, added complexities to the uptake of DOACs.

When you have continuous reconfiguration and peo-
ple at risk…people are consumed by what jobs they 
may or may not have…but sometimes that slows piec-
es of work down because people are then distracted 
by other continuous reorganisation, reapplication for 
jobs. (P26-B-P)

Policies and prescribing guidelines regarding DOACs 
required rewriting and updating for new incoming organ-
isations, which took several years to complete. Others 
noted that decision makers were given more freedom on 
how to implement DOACs. Some highlighted that with 
the NHS reforms in 2011–2012, clinical networks were 
dissolved, making it more difficult to work with other 
health economies in the same region.

…we have a good cardiovascular clinical network…
we developed a set of guidelines and a flow chart 
to help practitioners and prescribers to come to a 
decision on appropriate anticoagulation…all that 
disappeared with the new regime…So, we then had 
to spend several years rewriting all the policies and 
prescribing guidelines for CCGs (new NHS structure 
organisation). (P42-C-O)

Some noted the pharmaceutical industry used resource 
gaps created by NHS resource limitations to sponsor work 
that would increase awareness of DOACs or the need for 
anticoagulation. For instance, the industry sponsored 
scientific and educational meetings and independent 
providers to help healthcare organisations to restructure 
their anticoagulation service or obtain additional work-
force to review eligible not anticoagulated.

I think in this particular area the fact that the drug 
companies want to increase the number of people 
taking their product I think nicely aligns with the fact 

that I want everyone who is appropriate and who has 
a thrombotic risk and they have to be on an appro-
priate anticoagulant. I think you can align those aims 
and use the resources in the pharmaceutical compa-
nies to improve the communication, to have patient 
information leaflets, to have educational events for 
GPs. (P33-C-C)

Many participants acknowledged that the pharmaceu-
tical industry tried to influence local prescribing and 
commissioning decisions indirectly by increasing atten-
tion to DOACs and thus pressure to use their agents. 
Other participants avoided meeting pharmaceutical 
representatives or attending their sponsored events.

There has been pressure in the background all the 
time; they’re very present, things like discounts, that’s 
obviously pressure to use their agent. They are always 
there at educational meetings if pharma is allowed. 
Then there’s the tedious story about which one’s 
best. And I’m pretty sure that they’d be behind some 
of the key markers and drivers for the story about 
Warfarin/DOAC balance, not using innovative med-
icines. (P23-B-P)

DISCUSSION
The uptake of DOACs is influenced by intersecting factors 
acting as barriers and/or enablers and influencing what 
therapy options were offered and prescribed to patients 
with AF. Our findings may be applicable to other new 
medicines recommended nationally for use in chronic 
health conditions.

Our study adds to the body of knowledge on cost impact 
by indicating that not only the selling price but also wider 
economic costs (eg, direct health outcome, opportunity 
and societal costs) were considered, although to a varying 
extent, by clinicians and commissioners during decision 
making. The understanding or consideration of total 
costs of new medicines was hindered by the compartmen-
talisation of local and national commissioning and lack of 
information on cost impact within a health economy for 
clinicians and commissioners. Furthermore, information 
about cost savings across the system was not available to 
clinicians and local commissioners. Although assessment 
of the total costs of new medicines is a complex process, 
consideration of wider costs applicable to local popula-
tions should be part of decision-making discussions and 
could promote the use of cost-effective medicine.19 If 
possible, local health economic models to assess the cost 
benefits of the new medicine should be used. Also, deci-
sion makers should consider collecting and providing 
local data to clinicians and key stakeholders on its effec-
tiveness and safety in clinical practice to address any safety 
or effectiveness concerns more promptly.

Participants in our study did not mention affordability 
of prescribed medicines by patients to have impact on 
the uptake of DOACs. In our previous study, interviewed 
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patients shared their views on the cost of DOACs and 
warfarin and its impact on the NHS services but not their 
ability to obtain the prescribed medicine.6 This could be 
because many patients with AF in England would qualify 
for free prescriptions; in 2005–2015, 90% of all prescrip-
tion items were dispensed free of charge.20 However, 
affordability by patients of prescribed medicines has 
been shown to be a barrier in healthcare settings where 
patients pay for the prescriptions.8

Similarly to previous studies,8 our results suggest that 
lack of knowledge and experience of prescribing DOACs 
or anticoagulation was a barrier to their uptake. Training 
and educational support provided to clinicians (online 
and/or offline) should be delivered as soon as the new 
medicine is made available, be continuous and inte-
grated across the health economy. Also, our findings are 
in agreement with previous research,21–23 suggesting that 
hospital clinicians influence other peers prescribing deci-
sions. However, narratives from our interviews indicated 
that the presence of a local champion within general 
practice had a greater impact on the uptake of DOACs 
than hospital peers, which agrees with several implemen-
tation frameworks.10 12 Furthermore, the choice of DOAC 
was also influenced more by peers within their organi-
sation or professional network than peers outside their 
organisation. Our study also indicated that patient influ-
enced the uptake of DOACs, which was enacted through 
patient demand for new medicines and participation in 
therapy decision making. Barriers to patient involvement 
and strategies to overcome them have been discussed in 
our previous study.7

Consistent with implementation work,9 10 12 24 our study 
indicated that the willingness of the organisation to assim-
ilate the innovation was shaped by its priorities, impli-
cations for existing services, power balances, resources 
and capacity, and external health system context. Impor-
tantly, these findings address the gap identified in the 
systematic review8 by providing considerable insight into 
impact of wider organisational and personal attributes 
identified in this study on the uptake of new medicines. 
Our study findings highlight that collaboration between 
different stakeholders increased chances of a successful 
outcome. Also, shared vision or collective agreement on 
goals, value and purpose of innovation acted as enablers, 
whereas disagreements about the value and place of 
DOACs caused fragmentation in the uptake of DOACs. 
Local clinician communities and decision makers should 
employ a multidisciplinary approach and aim for a 
balanced view with supporters and opponents to the use 
of new medicine. A shared vision on how the new medi-
cine should be used within the health economy should 
be achieved to facilitate the uptake. Although the extent 
to which health innovations aligned with organisations’ 
existing services, workflow and skill mix has previously 
been suggested to affect their uptake,10 12 25 their impact 
on new medicine uptake has been under explored.8 
Our findings suggest that the greater the disruption to 
existing services or more complex newly created services, 

the higher the number of resources with increasing 
intensity were needed to increase the uptake of DOACs. 
Decision makers and clinicians should consider positive 
and negative effects of the new medicines’ impact on 
existing services, and clinical pathways incorporating the 
new medicine should be made as simple as possible with 
the least numbers of steps to encourage their uptake and 
appropriate resources being allocated (eg, staffing levels 
and consultation times). Another important finding is 
that the shared positive impact of DOACs on services and 
patient clinical outcomes obtained through local moni-
toring promoted the uptake of DOACs. Decision makers 
should monitor and provide feedback on service changes 
during the uptake of new medicine to clinicians and key 
stakeholders.

External health system context was important too. 
Our study identified that factors outside the local health 
economy were said to have influence on the uptake of 
DOACs. This included national policies (eg, NICE), 
directives (eg, national payment by results scheme) and 
groups (eg, patient support) had an impact on the uptake 
of DOACs to a varied extent by changing local recom-
mendations or individual clinician practice. The contin-
uous restructuring of the NHS was also highlighted as a 
barrier by creating difficulties in delivering collaborative 
working or prolonging decision making. Furthermore, 
our study findings add to the body of knowledge on the 
indirect marketing influence of pharmaceutical industry 
on the uptake of new medicines. The interview narratives 
suggested that pharmaceutical industry used the ‘resource 
gaps’ created by the limitations of NHS resources to 
sponsor work that would increase awareness of DOACs 
or the need of anticoagulation in AF. Nevertheless, the 
benefits and harms of pharmaceutical sponsorship where 
resources are limited are yet to be determined.

This study was completed before the COVID-19 
pandemic; thus, its impact on the uptake was not explored. 
During the pandemic, there was a national guidance on 
switching patient from warfarin to DOACs to minimise 
the risk of potential virus transmission during warfarin 
clinic appointments,26 which drove an increase in DOAC 
prescribing.27

Strengths and limitations
The main strength of this study is that it is underpinned by 
implementation theory exploring multiple perspectives 
in multiple settings. Another strength of the study was 
the moderate sample size and recruitment of participants 
with a varied range of roles from three health economies 
with different anticoagulation service provision models. 
Thus, the findings provide novel insights and under-
standing of factors influencing the uptake of new medi-
cines within local health economies. There are number of 
limitations to this study. First, the study involved a single 
data collection method and semistructured interviews. 
Second, the study relied on participants’ accounts, which 
could be affected by recall bias. Participants were asked to 
describe implementation of DOACs which, in most cases, 
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were not recent events. Thus, the interviews may not be 
an accurate representation of the events that occurred. 
However, semistructured interviews allowed exploration 
of factors that could not be captured by quantitative 
studies (eg, innovation-health economy fit). Third, the 
study was conducted in the North of England (UK), thus 
limiting transferability of findings to other healthcare 
settings. Nevertheless, identified barriers and enablers 
could offer explanation for national variability in uptake.

CONCLUSIONS
Our study shows that the uptake of DOACs was influ-
enced by multiple intersecting factors acting as barriers 
or enablers with prominence of some factors differing 
between the studied health economies. The study indi-
cates that the uptake of new medicines could be eased 
by incorporating considerations of wider costs applicable 
to local population in decision making, providing local 
data to clinicians and key stakeholders on its effectiveness 
and safety in clinical practice, considering impact (posi-
tive or negative) of new medicines on existing services, 
completing timely update of local policies and guidelines, 
providing adequate resources to support initial use of new 
medicines and educational support to healthcare profes-
sionals, and simplifying clinical pathways that incorporate 
the implemented new medicines. As there is a growing 
focus on a sustainable healthcare, future research should 
evaluate if the uptake of new medicines is influenced by 
their carbon footprint as participants in our study did not 
refer to it.
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