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Aim 

A recent systematic review highlighted the lack of robust studies on prescribers’ 

perspectives of direct-acting oral anticoagulants (DOACs) for non-valvular atrial 

fibrillation (AF). The aim was to determine prescribers’ views and experiences of 

prescribing DOACs.  

Methods 

A cross-sectional survey of prescribers in a remote and rural area of Scotland. Survey 

items were: demographics; prescribing of DOACs; views of potential influences on DOAC 

prescribing; knowledge of prescribing guidelines; and experiences. Items on potential 

influences were based on the Theoretical Domains Framework (TDF). Data were 

analysed using descriptive and inferential statistics, and content analysis of responses to 

open questions. Principal component analysis (PCA) was performed on the items of 

potential influences. 

Results  

One hundred and fifty-four responses were received, 120 (77.9%) from doctors, 18 

(11.7%) from nurse prescribers and 10 (6.4%) from pharmacist prescribers (6 missing). 

PCA of the TDF items of potential influences gave four components. Component scores 

for (i) role of professionals, their knowledge and skills and (ii) influences on prescribing 

were positive. Those for (iii) consequences of prescribing and (iv) monitoring for safety 

and effectiveness were more neutral. There were low levels of agreement for statements 

relating to DOACs being more effective, safer and cost-effective than warfarin. There 

were similar responses around the complexity of bleeding management and detection of 

over and under-anticoagulation.  

Conclusion 

This study has identified several key issues of DOAC prescribing (e.g. bleeding 

management) hence further emphasis is required in continuing professional development 

and during guideline implementation and evaluation.  
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What is already known about this subject  

 Little attention has been paid to prescribers’ views and experiences DOACs in the 

management of non-valvular AF 

 A recent systematic review identified only nine surveys and one qualitative study, 

with key limitations in study design and reporting hence views and experiences 

are relatively unknown 

 

 

What this study adds  

 This study is a theory based cross-sectional survey of prescribers in a remote and 

rural area of Scotland  

 Findings identified a lack of awareness of the evidence base of the effectiveness, 

safety and cost-effectiveness of DOACs. There were issues around the 

management of DOAC related bleeding and the identification of over and under-

anticoagulation. 

 Further emphasis of these aspects are required during continuing professional 

development, and implementation and evaluation of guidelines. 
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Introduction 

The management of non-valvular atrial fibrillation (AF) significantly altered with the 

advent of the direct-acting oral anticoagulants (DOACs) dabigatran, rivaroxaban, 

apixaban and edoxaban. DOACs have replaced warfarin as first line in many national and 

international guidelines and policy statements, including those of the National Institute 

for Health and Care Excellence in England and Wales [1], the American College of 

Cardiology/American Heart Association Task Force on Practice Guidelines/Heart Rhythm 

Society [2], the European Society of Cardiology [3], and the European Heart Rhythm 

Association [4].  

Guideline recommendations are based on the evidence collated in systematic reviews 

and meta-analyses of efficacy, effectiveness and safety. The perspectives of prescribers 

on this new class of pharmacological agents has, however, received much less attention. 

The only systematic review of prescribers’ views and experiences of DOACs, published in 

2018, yielded only ten peer-reviewed studies from January 2006 to July 2017 [5]. Cross-

sectional surveys, conducted in Europe and North America, reported views and 

experiences of general practitioners (GPs), cardiologists, general internists, hospital 

doctors, non-medical prescribers, members of associations and research networks. Study 

aims were heterogeneous, as were the specific questionnaire domains and items. Two 

studies reported factors influencing DOAC use [6,7]; six preference for DOACs over 

warfarin [6-11]; two issues with clinical guidelines [8,12]; and three issues in DOAC use 

[7,9,13]. In the six studies of prescriber preference, DOACs were first choice for warfarin 

naïve patients, largely based on perceptions of effectiveness, and were considered 

advantageous in patients with unstable International Normalized Ratios or likely to miss 

appointments. Concerns mainly related to the management of over anticoagulation and 

bleeding.  

The findings of these surveys, and hence the systematic review, are limited by the 

response rates of 9-35.9%, with participant numbers ranging from 38-450 [5]. One 

further limitation is the omission of theory (e.g. cognitive, behavioural, organisational) 

as part of questionnaire development. Considering the theoretical basis will yield a data 

collection tool with comprehensive coverage of all key factors leading to more valid 

findings [14,15]. There is therefore a need to systematically research the views and 

experiences of prescribers, using a robust approach which will take account of these 

limitations. This will allow elucidation of positive and negative views and factors 

influencing prescribing which could be used to further optimise DOAC use.   

The aim of this study was to apply theory to determine prescribers’ views and 

experiences of prescribing DOACs for the management of non-valvular AF. 
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Method  

Research design 

The design was a cross-sectional survey using an online questionnaire.  

 

Setting 

The research was conducted across primary and secondary care within NHS Highland in 

Scotland. This is an area of low population density covering approximately 40% of the 

land mass of Scotland yet representing only 6% of the Scottish population. Forty percent 

of residents are within ‘remote rural’ locations [16]. Responsibility for the management 

of stroke prevention in patients with AF is usually undertaken in primary care although 

patients can also be initiated on therapy in secondary care if they attend outpatient 

clinics or during admission. 

 

Inclusion and exclusion criteria 

All medical prescribers of all grades and non-medical prescribers (e.g. nurse and 

pharmacist independent prescribers) were invited to participate, with no exclusions. 

 

Questionnaire development 

A draft questionnaire was developed based on the recent systematic review conducted 

by the research team [5]. The draft was reviewed for face and content validity by six 

experienced researchers and practitioners identified from professional networks followed 

by ‘think aloud testing’ with one medical and one non-medical prescriber. Piloting was 

undertaken in a sample of 30 prescribers based outside NHS Highland. The final version 

of the questionnaire was formatted in Snap 10 Professional® (software for web and 

email questionnaire design, publication, data entry and analysis) and tested for 

compatibility with platforms (e.g. tablet, smartphone), browsers, and NHS email and 

internet filters. 

Questionnaire items were grouped into sections of: demographics; DOAC prescribing 

(approximate frequency of initiation, switching and discontinuation); potential influences 

on DOAC prescribing; knowledge of local prescribing guidelines; and experiences. 

Question types were closed, 5-point Likert scales and open to allow comment. Items on 

potential influences on prescribing were based on the Theoretical Domains Framework 

(TDF, derived from the constructs of 33 behaviour change theories) [17]. TDF domains of 

determinants (influences) of behaviour are clustered into: knowledge; skills; 
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social/professional role and identity; beliefs about capabilities; optimism; beliefs about 

consequences; reinforcement; intentions; goals; memory, attention and decision 

processes; environmental context and resources; social influences; emotions; and 

behavioral regulation. The TDF Determinants of Implementation Behavior Questionnaire 

(DIQB) was used in the development of the individual items. DIQB is a valid and reliable 

tool with items aligned to each of the TDF domains which researchers can select and 

adapt those relevant to the behaviour under study (i.e. prescribing DOACs) [18]. In the 

personal demographics section, respondents classified themselves as ‘innovators’, ‘early 

adopters’, ‘early majority’, ‘late majority’ and ‘laggards’ based on receptivity to change 

[19]. 

 

Data collection 

An email with a link to the participant information leaflet and questionnaire was sent to 

all prescribers within the NHS Highland database. The email indicated that the 

questionnaire be completed only by those either currently prescribing DOACs or likely to 

do so in the near future. The following evidence based measures were adopted to 

maximise survey response rate: two email reminders sent at 4-weekly intervals; an 

information leaflet outlining the study aim, potential benefits and assuring anonymity; 

and a visually attractive questionnaire [20]. Data collection took place from April to July 

2017.  

 

Data analysis  

Data were analysed using descriptive and inferential statistics, and content analysis of 

responses to open items. The 5-point Likert scale TDF items were subjected to principal 

components analysis (PCA) to reduce the large number of items to a smaller, more 

manageable number of components [21]. Data suitability for PCA was tested via 

determination of the: correlation matrix for co-efficients (≥0.3); Kaiser-Meyer-Olkin 

measure of sampling adequacy (≥0.6); and Bartlett’s test of sphericity (≤0.05). The 

number of components was determined via Eigenvalues >1 and visual inspection of the 

scree plot. Varimax rotation was used to aid the interpretation of the components as, 

from a theoretical perspective, there was reason to assume that selected attitudinal 

items were correlated; missing data were excluded pairwise [22]. Where items cross 

loaded onto more than one component, the item was captured within the component of 

highest loading. Internal consistencies of the resulting component(s) were tested using 

Cronbach’s alpha, aiming for >0.60 as desirable for psychometric scales [21]. Total 

component scores were obtained by assigning scores of 1 (strongly disagree) to 5 

(strongly agree) to each of the Likert statement responses, with negatively worded items 

being reverse scored, and generating a summed score for each component. Differences 
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in total component scores between demographic groupings (medical/non-medical 

prescriber, setting, experience as health professional and prescriber) were tested using 

Mann-Whitney U test (2 groups) or Kruskal-Wallis (>2 groups). Free text comments 

were handled using a content analysis approach [23]. 

 

Ethics 

This study was approved by the Ethical Review Panel of the School of Pharmacy and Life 

Sciences at Robert Gordon University, UK; the North of Scotland Research Ethics 

Committee advised that the study was exempt from NHS ethical review. Management 

approval was obtained from NHS Highland Research and Development Committee 

(ID1158).  
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Results 

Demographics 

One hundred and fifty-four responses were received, 120 (77.9%) from doctors 

(including 76 general practitioners), 18 (11.7%) from nurse prescribers and 10 (6.4%) 

from pharmacist prescribers (6 missing). Respondents had a mean age of 43.3 years 

(standard deviation 11.9 years). Just over half (n=84, 54.5%) had twenty of more 

years’ experience as health professionals and slightly less (n=61, 39.6%) as prescribers. 

Around one quarter (n=34, 22.1%) rated themselves as ‘innovators’, 25 (16.2%) as 

‘early adopters’ and none as ‘laggards’ (Table 1). A response rate could not be calculated 

as the total number of prescribers either currently prescribing DOACs or likely to do so in 

the near future was unknown.  

DOAC prescribing 

Current practice relating to DOAC prescribing is given in Table 2. The most common 

behaviour was continuing DOACs if initiated by others (n=112, 72.8% weekly or 

monthly). Sixty-six respondents (42.9%) initiated DOACs either weekly or monthly.  

Sixteen respondents (10.4%) never prescribed DOACs and had no plans to prescribe in 

the future, hence were removed from any further analysis. These sixteen were seven 

nurses, five doctors, two physiotherapists, one pharmacist and one podiatrist.  

 

Knowledge of NHS Highland Guidelines  

While respondents were largely aware of the guidelines in terms of when to consider 

DOACs (correct response n=99, 71.9%) and that dabigatran was the DOAC of choice [at 

the time of the study] (correct response n=99, 71.9%), fewer knew that apixaban was 

not the second choice (correct response n=76, 57.2%) and that patients must be able to 

swallow capsules whole before prescribing dabigatran (correct response n=67, 48.6%) 

 

Principal component analysis 

When items on potential influences on prescribing were subjected to PCA, the correlation 

matrix contained multiple coefficients above 0.3. The Kaiser–Meyer–Olkin measure of 

sampling adequacy (0.721) and Bartlett’s test of sphericity (significance <0.001) 

confirmed the factorability of the items. Consideration of the number of components with 

Eigenvalues exceeding 1.0 and the Scree plot gave a four-factor solution explaining of 

48.9% of the variance. The four components were labelled: ‘the role of professionals, 

their knowledge and skills’ (Cronbach’s alpha 0.904); ‘influences on prescribing’ 

(Cronbach’s alpha 0.802); ‘consequences of prescribing’ (Cronbach’s alpha 0.714); and 

‘monitoring for safety and effectiveness’ (Cronbach’s alpha 0.612).  
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Component 1 ‘the role of professionals, their knowledge and skills’ (Table 3) 

Respondents generally held positive views, with a median overall score of 61 (IQR 54-

64), range possible 16-80 (midpoint 48), with 80 representing the highest possible 

positive score. The statements with the lowest levels of agreement were ‘I find the 

guidelines on DOACs easy to interpret’ (agree/strongly agree n=58, 42.1%) and ‘I have 

sufficient knowledge of how to manage adverse reactions of DOACs’ (agree/strongly 

agree n=64, 46.4%). Two thirds (n=92, 66.7%) agreed/strongly agreed that they were 

competent to initiate DOACs and slightly less (n=85, 61.6%) confident. Just over one 

quarter (n=36, 26.0%) found it difficult to decide between DOACs or warfarin. 

Component 1 scores were statistically significantly higher for those based in primary care 

(Mann-Whitney U, p<0.05), more experienced as health professionals (Kruskal-Wallis, 

p<0.05) and more experienced as prescribers (Kruskal-Wallis, p<0.001).  

Component 2 ‘influences on prescribing’ (Table 4)  

With a median value of 19 and IQR of 17-20 (5-25, midpoint 15), respondents generally 

gave positive responses. The statements with the lowest levels of positive responses 

were ‘cost is a deterrent to my prescribing of DOACs’ (agree/strongly agree n=40, 

29.0%) and ‘potentially increased scrutiny of my prescribing by the health board is a 

deterrent to my prescribing of DOACs’ (agree/strongly agree n=27, 19.6%). Component 

2 scores were statistically significantly higher for those based in secondary care (Mann-

Whitney U, p<0.05). 

Component 3 ‘consequences of prescribing’ (Table 5) 

Responses to this component were generally more neutral with a median value of 19 and 

IQR of 17-21.25 (range possible 6-30, midpoint 18) respondents generally gave more 

neutral responses. Fifty-three respondents (38.4%) scored the midscale point of 18 or 

less. The statements with the lowest levels of agreement were around patients being 

treated more effectively with DOACs compared to warfarin (agree/strongly agree n=39, 

28.2%), having less adverse effects (agree/strongly agree n=28, 20.3%) and being 

treated more cost-effectively (agree/strongly agree n=23, 16.7%). Component 3 scores 

were statistically significantly higher for those based with less experience as prescribers 

(Kruskal-Wallis, p<0.05). 

Component 4 ‘monitoring for safety and effectiveness’ (Table 6)  

With a median value of 17 and IQR of 14-19 (minimum 9, maximum 25), respondents 

gave more neutral responses. Thirty-eight respondents (27.5%) of respondents scored 

the midscale point of 15 or less. Respondents were largely in agreement that 
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management of bleeding on DOACs was more complex than warfarin (agree/strongly 

agree n=89, 42.8%). Just under half agreed/strongly agreed that over-anticoagulation 

(n=59, 42.8%) and under-anticoagulation (n=60, 43.4%) with DOACs would not be 

easily detected. 

Component 4 scores were statistically significantly higher for those with more experience 

as prescribers (Kruskal-Wallis, p<0.05). 

There were no significant differences between medical and non-medical prescribers for 

any of the components (Mann-Whitney U test, p>0.05).  

Content analysis of the responses to the open questions identified that the overwhelming 

perceived benefit was the absence of need for INR monitoring, with the main limitations 

being the lack of a suitable reversal agent and ability to monitor anticoagulation status.
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Discussion 

Statement of key findings 

This survey captured data from mostly experienced medical and non-medical prescribers 

across different settings. PCA of the TDF determinants gave four components of: the role 

of professionals, their knowledge and skills; influences on prescribing; consequences of 

prescribing; and monitoring for safety and effectiveness. While component scores for the 

role of professionals, their knowledge and skills, and influences on prescribing were 

positive, those for the other two components were more neutral. There were low levels 

of agreement for statements relating to more effective, safer and cost-effective 

treatment when prescribing DOACs rather than warfarin. There were similar responses 

around the complexity of bleeding management and detection of over and under-

anticoagulation. The lack of need for INR monitoring was, however, identified as a 

positive aspect of DOAC use.  

 

Strengths and weaknesses 

This study adds to the limited evidence base on prescribers’ perspectives of DOAC use 

for non-valvular AF, as identified in a recently published systematic review [5]. 

Furthermore, this is the first study which based questionnaire items on a theoretical 

framework thus increasing the likely construct and criterion validity. There are, however, 

several limitations to the study hence the findings should be interpreted with caution. 

Although a response rate could not be determined, the number of responses, particularly 

from secondary care, appears low. As a self-reported study it may be subject to biases 

such as social desirability and acquiescence biases. Furthermore, the study was 

conducted in one remote and rural geographical area of Scotland thus the results and 

conclusions may lack external validity. 

 

Interpretation 

This study is both relevant and timely given the increase in DOAC prescribing [24], and 

being the first line recommendation for non-AF management in national and 

international guidelines [1-4]. The consequences of prescribing and monitoring for safety 

and effectiveness had neutral scores. While there was general agreement that 

implementing DOAC guidelines would be good for patients and organisations, there was 

markedly less agreement that patients prescribed DOACs in preference to warfarin would 

be treated more effectively, safely and cost-effectively. At first glance, these findings 

appear contradictory but it may be that prescribers consider guidelines beneficial to 
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patient care but are less aware of the specific evidence from which the guidelines are 

derived. Notably, less experienced prescribers were statistically significantly more 

positive in their responses, which could be as a result of more recent university and 

practice based education and training on DOACs or having less real world experience to 

question the results of even large randomised controlled trials. The majority of 

respondents in a survey of German physicians considered DOACs equally effective as 

warfarin and almost half equally safe [9].  

In terms of monitoring for safety and effectiveness, few respondents disagreed that 

DOAC related bleeding would be more challenging to manage than warfarin. These 

concerns were also identified in previous surveys of European research network centres 

and German physicians [8,9]. Given that idarucizumab is now licensed for use and is 

indicated to reverse dabigatran in patients with life threatening haemorrhage or need for 

urgent surgery [25], and that reversal agents for other DOACs are being developed [26], 

it is likely that these concerns will be abated. Many respondents believed that DOAC 

related over and under-anticoagulation could not easily be detected. Again, less 

experienced prescribers were statistically significantly more positive in their responses. 

Analysis of the open comments also identified this as a potential issue in relation to non-

adherence. The specific site of action of DOACs on the coagulation cascade, together 

with the predictable pharmacokinetic and pharmacodynamic properties and fixed drug 

dosages (other than renal impairment) eliminate the need and usefulness of INR 

monitoring [27].  

The scores for the role of professionals, their knowledge and skills, and influences on 

prescribing were much more positive. Responses indicated self-reported knowledge of 

aspects of DOAC guidelines, evidence base and clinical pharmacology. They were aware 

of how to initiate and monitor DOACs, responding that this was part of their role, and 

that they were generally competent and confident. While there were mixed responses on 

deciding between DOACs and warfarin, local and national guidelines have since been 

updated with DOACs as first line.  

For influences on prescribing, the most negative responses were in relation to cost and 

scrutiny by the health board. Systematic reviews of the cost-effectiveness of DOACs 

compared to warfarin have recommended that, while further real world data are 

required, DOACs are more cost-effective than warfarin despite the higher acquisition 

costs [28,29].   

The specific findings of the more neutral components and statements with negative 

responses should be considered to optimise DOAC prescribing for non-valvular AF. In 

2017, Healthcare Improvement Scotland updated their guidance on the use of DOACs in 

non-valvular AF with the publication of a rapid review of clinical effectiveness [30]. The 
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lack of direct comparisons between DOACs was noted hence the recommendations were 

based entirely on indirect evidence from published network meta-analyses. Edoxaban is 

now recommended as first line treatment for non-valvular AF with the other three DOACs 

being second line. The local guidelines in NHS Highland, along with other healthboards in 

Scotland, have been adapted accordingly. As well as raising awareness of the updated 

guidance, attention should be paid to specific aspects including the evidence base of 

effectiveness, safety and cost effectiveness, management of bleeding, issues of over and 

under-anticoagulation.    

 

Further research 

Qualitative research focusing on the implementation and consequences of the updated 

guidance to prescribe edoxaban is warranted. The consolidated framework for 

implementation research (CFIR) is an appropriate theoretical framework on which to 

base data generation and analysis [31]. 

 

Conclusion 

This study has demonstrated that prescriber respondents in NHS Highland perceive 

themselves to be knowledgeable, confident and competent in the use of DOACs for non-

valvular AF. There was, however, markedly less awareness of the evidence base of the 

effectiveness, safety and cost-effectiveness of DOACs. There were issues around the 

management of DOAC related bleeding and the identification of over and under-

anticoagulation. Further emphasis of these aspects is required during continuing 

professional development, and implementation and evaluation of guidelines.  

 

Acknowledgments  

The authors would like to acknowledge those involved in questionnaire development and 

study respondents. This survey was undertaken as part of a self-funded PhD project. 

The study was conceived by DS, SC, SJL, GFR and LM. DG led the data collection and 

analysis which was overseen by all authors. DS and DG wrote the first version of the 

manuscript which was reviewed by all authors, all of whom approved the final version.  

 

Conflict of interest disclosure 

The authors (Daria Generalova, Scott Cunningham, Stephen J Leslie, Gordon F 

Rushworth, Laura McIver and Derek Stewart) have no conflicts of interest to declare. 



 

 

This article is protected by copyright. All rights reserved. 

 

 

References 

 

1. National Institute for Health and Care Excellence. Atrial fibrillation: the management 

of atrial fibrillation. (Clinical guideline 180.) 2014. Available from 

http://guidance.nice.org.uk/CG180 [accessed March 2019]. 

 

2. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland JC, et al. 2014 

AHA/ACC/HRS guideline for the management of patients with atrial fibrillation: a report 

of the American College of Cardiology/American Heart Association Task Force on Practice 

Guidelines and the Heart Rhythm Society. J Am Coll Cardiol 2014;64:e1-76. 

 

3. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, et al. 2016 ESC 

Guidelines for the management of atrial fibrillation developed in collaboration with 

EACTS. Eur Heart J 2016;37:2893-962. 

 

4. Steffel J, Verhamme P, Potpara TS, Albaladejo P, Antz M, Desteghe L, et al. The 2018 

European Heart Rhythm Association Practical Guide on the use of non-vitamin K 

antagonist oral anticoagulants in patients with atrial fibrillation. Eur Heart J 

2018;39:1330-93. 

 

5. Generalova D, Cunningham S, Leslie SJ, Rushworth G, McIver L, Stewart D. A 

systematic review of clinicians' views and experiences of direct‐acting oral anticoagulants 

in the management of nonvalvular atrial fibrillation. Br J Clin Pharmacol 2018;84:2692-

703. 

 

6. Huang C, Siu M, Vu L, Wong S, Shin J. Factors influencing doctors’ selection of 

dabigatran in non‐valvular atrial fibrillation. J Eval Clin Pract 2013;19:938-43. 

 

7. Sauter TC, Melis C, Hautz WE, Ricklin ME, Exadaktylos AK. Direct new oral 

anticoagulants: follow-up, guidelines and bleeding complications in general practice—a 

survey of Swiss general internal medicine practitioners. SpringerPlus 2016;5:2030. 

 

8. Lip GY, Bongiorni MG, Dobreanu D, Lewalter T, Hastrup Svendsen J, Blomström-

Lundqvist C, conducted by the Scientific Initiative Committee, European Heart Rhythm 

Association. Novel oral anticoagulants for stroke prevention in atrial fibrillation: results of 

the European Heart Rhythm Association survey. Europace 2013;15:1526-32. 

 

9. Wutzler A, Bannehr M, Pöhlmann AC, Haverkamp W. The use of direct oral 

anticoagulants for stroke prevention in atrial fibrillation: A study on physicians' 

perspective and preferences. Int J Cardiol 2014;175:188-91. 

 

10. Larsen TB, Potpara T, Dagres N, Proclemer A, Sciarrafia E, Blomström-Lundqvist C. 

Preference for oral anticoagulation therapy for patients with atrial fibrillation in Europe in 

different clinical situations: results of the European Heart Rhythm Association Survey. 

Europace 2015;17:819-824. 

 

11. Andrade JG, Krahn AD, Skanes AC, Purdham D, Ciaccia A, Connors S. Values and 

preferences of physicians and patients with nonvalvular atrial fibrillation who receive oral 

anticoagulation therapy for stroke prevention. Can J Cardiol 2016;32:747-53. 



 

 

This article is protected by copyright. All rights reserved. 

 

12. Faraoni D, Samama CM, Ranucci M, Dietrich W, Levy JH. Perioperative management 

of patients receiving new oral anticoagulants: an international survey. Clin Lab Med 

2014;34:637-54. 

 

13. Potpara TS, Lip G, Dagres N, Estner HL, Larsen TB, Blomström-Lundqvist C. 

Conducted by the Scientific Initiatives Committee, European Heart Rhythm Association. 

Management of acute coronary syndrome in patients with non-valvular atrial fibrillation: 

results of the European Heart Rhythm Association Survey. Europace 2014;16:293-298. 

 

14. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and 

evaluating complex interventions: the new Medical Research Council guidance. Brit Med J 

2008;337:a1665. 

 

15. Stewart D, Klein S. The use of theory in research. Int J Clin Pharm 2016;38:615-9. 

 

16. The Scottish Government. Urban Rural Classification: Classifying Other Geographies; 

2016. Available at: http://www.scotland.gov.uk/Topics/Statistics/About/ 

Methodology/UrbanRuralClassification/Urban-Rural-Classification-2011-12/ 

Other-Geographies [accessed March 2019]. 

 

17. 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. 

 

18. Huijg JM, Gebhardt WA, Dusseldorp E, Verheijden MW, van der Zouwe N, Middelkoop 

BJ, et al. Measuring determinants of implementation behavior: psychometric properties 

of a questionnaire based on the theoretical domains framework. Implement Sci 

2014;9:33. 

 

19. Rogers EM. Diffusion of Innovations. New York, NY: Free Press; 2003. ISBN 

9780743222099. 

 

20. Nakash RA, Hutton JL, Jorstad S, Gates S, Lamb SE. Maximising response to 

questionnaires – A systematic review of randomised trials in health research. BMC Med 

Res Methodol 2006;6:5. 

 

21. DeVellis RF. Scale development: theory and applications. California: Sage 

Publications. ISBN 9781412980449, 1991. 

 

22. Pallant J. SPSS survival manual. United Kingdom: McGraw-Hill Education, 2013. 

 

23. Elo S, Kääriäinen M, Kanste O, Pölkki T, Utriainen K, Kyngäs H. Qualitative content 

analysis: a focus on trustworthiness. Sage Open 2014:1-10. 

 

24. Loo SY, Dell'Aniello S, Huiart L, Renoux C. Trends in the prescription of novel oral 

anticoagulants in UK primary care. Br J Clin Pharmacol 2017;83:2096-106. 

 

25. Pollack Jr CV, Reilly PA, Eikelboom J, Glund S, Verhamme P, Bernstein RA, et al. 

Idarucizumab for dabigatran reversal. New Engl J Med 2015;373:511-20. 

 

26. Arbit B, Nishimura M, Hsu JC. Reversal agents for direct oral anticoagulants: a 

focused review. Int J Cardiol 2016;223:244-50. 



 

 

This article is protected by copyright. All rights reserved. 

 

27. Gómez‐Outes A, Suárez‐Gea M, Lecumberri R, Terleira‐Fernández AI, Vargas‐

Castrillón E. Direct‐acting oral anticoagulants: pharmacology, indications, management, 

and future perspectives. Eur J Haematol 2015;95:389-404. 

 

28. Jegathisawaran J, Holbrook A, Bowen JM, Burke N, Campbell K, Tarride JE. What 

influences the cost effectiveness of dabigatran versus warfarin for stroke prevention in 

atrial fibrillation: a systematic review. J Popul Ther Clin Pharmacol 2017 May 2;24:e1-

20. 

 

29. Pinyol C, Cepeda JM, Roldan I, Roldan V, Jimenez S, Gonzalez P, et al. A systematic 

literature review on the cost-effectiveness of apixaban for stroke prevention in non-

valvular atrial fibrillation. Cardiol Ther 2016;5:171-86. 

 

30. Healthcare Improvement Scotland. A review of the clinical effectiveness of direct oral 

anticoagulants for the prevention of stroke and systemic embolism in adult patients with 

non-valvular atrial fibrillation; 2017. Available from 

http://www.healthcareimprovementscotland.org/our_work/cardiovascular_disease/progr

amme_resources/doac_review_report.aspx [accessed March 2019].  

 

31. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering 

implementation of health services research findings into practice: a consolidated 

framework for advancing implementation science. Implement Sci 2009;4:50. 

 

 

The data that support the findings of this study are available from the corresponding 

author upon reasonable request.  



 

 

This article is protected by copyright. All rights reserved. 

Table 1. Respondent personal and practice demographics (N=154) 

 

Characteristic % (n) 

Profession 
Doctor 
Nurse prescriber  
Pharmacist prescriber 
Missing 

 

 
77.9 (120) 
11.7 (18) 
6.5 (10) 
3.9 (6) 

Sex 
Male 
Female 
 

 
42.9 (66) 
57.1 (88) 

Highest academic qualification 
PhD 
MD 
MSc 

Postgraduate Diploma 
Postgraduate Certificate 

MBChB (or equivalent) 
MPharm 
BSc 

 
0.6 (1) 
4.5 (7) 
13.0 (20) 

31.2 (48) 
18.2 (28) 

70.8 (109) 
2.6 (4) 
24.0 (37) 

Practice setting 
Secondary care 
Primary care 

Other 
 

 
32.5 (50) 
64.9 (100) 

3.6 (4) 

Years worked as health professional 
≤5 
6-10 
11-15 

16-20 
20-25 
26-30 

>30 
Missing 

 

 
7.1 (11) 
12.3 (19) 
9.7 (15) 

14.9 (23) 
18.2 (28) 
14.3 (22) 

22.1 (34) 
1.3 (2) 

Years worked as prescriber 
≤5 
6-10 
11-15 
16-20 
20-25 

26-30 
>30 
Missing 

 
16.2 (25) 
17.5 (27) 
13.0 (20) 
11.7 (18) 
12.3 (19) 

12.3 (19) 
14.9 (23) 
1.9 (3) 

Responses in relation to changing professional practice 
- I resist new ways of working (laggard) 

- I am cautious in relation to new ways of working; I tend to change once most 
of my peers have done so (late majority) 

- I think for some time before adopting new ways of working (early majority) 
- I serve as a role model for others in relation to new ways of working (early 
adopter) 
- I am innovative with new ways of working (innovator) 
 

 
0 

9.7 (15) 
 

51.9 (80) 
16.2 (25) 
 
22.1 (34) 
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Table 2. Approximate frequency of DOAC prescribing behaviours (N=154) 

Prescribing behaviour Weekly 

% (n) 

Monthly  

% (n) 

Annually 

% (n) 

Never  

% (n) 

Missing 

% (n) 

Initiate DOACs 
 

3.9 (6) 
 

39.0 (60) 29.2 (45) 26.6 (41) 1.3 (2) 

Switch individual patients from 

warfarin to DOACs 
 

0.6 (1) 

 

18.2 (28) 40.9 (63) 38.3 (59) 1.9 (3) 

Switch individual patients from 
DOACs to warfarin 
 

0 5.2 (8) 
 

31.2 (48) 63.6 (98) 0 

Continue DOACs if initiated by 
others 
 

32.5 (50) 40.3 (62) 
 

10.4 (16) 16.9 (26) 0 

Discontinue DOACs 
 

1.3 (2) 22.7 (35) 
 

44.2 (68) 31.2 (48) 0.6 (1) 
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Table 3. Component 1, responses to items related to ‘the role of professionals, their knowledge and skills’ (N=138) 
 

Statement Strongly 

agree 
% (n) 

Agree 

% (n) 

Unsure 

% (n) 

Disagree

% (n) 

Strongly 

disagree
% (n) 

Missing  

% (n) 

I have sufficient knowledge of the NHS Highland guideline to allow me 
to prescribe DOACs appropriately 
 

8.0 (11) 62.3 (86) 10.9 (15) 10.1 (14) 4.3 (6) 4.3 (6) 

I have sufficient knowledge of the clinical pharmacology of DOACs to 
allow me to prescribe these safely and effectively 
 

8.0 (11) 58.7 (81) 15.2 (21) 11.6 (16) 2.2 (3) 4.3 (6) 

I have sufficient knowledge of the evidence base of DOACs to allow 
me to prescribe these safely and effectively 

 

8.0 (11) 58.0 (80) 13.0 (18) 13.8 (19) 2.9 (4) 4.3 (6) 

I have sufficient knowledge of how to initiate the prescribing of DOACs 10.1 (14) 65.9 (91) 6.5 (9) 10.9 (15) 1.4 (2) 5.1 (7) 
 

I have sufficient knowledge of how to monitor the effectiveness and 
toxicity of DOACs 

 

6.5 (9) 48.6 (67) 23.9 (33) 14.5 (20) 2.2 (3) 4.3 (6) 

I have sufficient knowledge of how to manage adverse reactions of 
DOACs 
 

5.8 (8) 40.6 (56) 26.1 (36) 20.3 (28) 2.9 (4) 4.3 (6) 

It is part of my role to initiate the prescribing of DOACs 

 

17.4 (24) 52.2 (72) 5.1 (7) 14.5 (20) 5.1 (7) 5.8 (8) 

*I should only prescribe DOACs when they have been initiated by 
others 
 

0.7 (1) 13.0 (18) 5.1 (7) 49.3 (68) 28.3 (39) 3.6 (5) 

*Only specialists should initiate the prescribing of DOACs 
 

0.7 (1) 8.7 (12) 10.1 (14) 54.3 (75) 25.4 (35) 0.7 (1) 

I am confident in my ability to initiate the prescribing of DOACs 
 

13.0 (18) 48.6 (67) 13.0 (18) 15.9 (22) 5.8 (8) 3.6 (5) 

I am competent in initiating the prescribing of DOACs 
 

16.7 (23) 50.0 (69) 14.5 (20) 9.4 (13) 3.6 (5) 5.8 (8) 

I find the guidelines on DOACs easy to interpret 

 

5.1 (7) 37.0 (51) 34.8 (48) 15.2 (21) 1.4 (2) 6.5 (9) 

*I find it difficult to decide whether to prescribe DOACs or warfarin 

 

1.4 (2) 24.6 (34) 9.4 (13) 49.3 (68) 6.5 (9) 8.7 (12) 

*Others have to remind me to prescribe DOACs according to the 
guidelines 
 

0.7 (1) 6.5 (9) 5.1 (7) 62.3 (86) 12.3 (17) 13 (18) 
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I have sufficient support from specialists to enable me to prescribe 
DOACs safely and effectively 

8.7 (12) 60.1 (83) 11.6 (16) 7.2 (10) 0 12.3 (17) 

*I feel anxious when initiating the prescribing of DOACs 
 

0.7 (1) 16.7 (23) 5.1 (7) 50.7 (70) 11.6 (16) 15.3 (21) 

*reverse scored 
Component statistics, sum of allocating 1 (strongly disagree) to 5 (strongly agree)  
Cronbach’s alpha 0.904 

Range possible 16-80, with 80 representing best positive score 
Midpoint 48 
Median 61 

IQR 54-64 
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Table 4. Component 2, responses to items related to ‘influences on prescribing’ (N=138) 

 

Statement Strongly 
agree 
% (n) 

Agree 
% (n) 

Unsure 
% (n) 

Disagree
% (n) 

Strongly 
disagree
% (n) 

Missing  
% (n) 

*Cost is a deterrent to my prescribing of DOACs 
 

3.6 (5) 25.4 (35) 7.2 (10) 47.8 (66) 8.0 (11) 8.0 (11) 

*Potentially increased scrutiny of my prescribing by the health board 
is a deterrent to my prescribing of DOACs 

 

2.9 (4) 16.7 (23) 
 

8.7 (12) 
 

50.7 (70) 13.8 (19) 7.2 (10) 

*My prescribing of DOAC is discouraged by my peers 0.7 (1) 
 

3.6 (5) 
 

8.0 (11) 
 

63.9 (88) 16.7 (23) 7.2 (10) 

*My prescribing of DOAC is discouraged by my organisation 
 

0.7 (1) 9.4 (13) 15.9 (22) 56.5 (78) 10.1 (14) 7.2 (10) 

*My prescribing of DOAC is discouraged by specialists 0.7 (1) 0 
 

12.3 (17) 65.2 (90) 15.2 (21)  6.5 (9) 

* Reverse scored 
Component statistics, sum of allocating 1 (strongly disagree) to 5 (strongly agree)  
Cronbach’s alpha 0.802 

Range possible 5-25, with 25 representing best positive score 

Midpoint 15 
Median 19 
IQR 17-20 
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Table 5. Component 3, responses to items related to ‘consequences of prescribing’ (N=138) 
 

Statement Strongly 

agree 
% (n) 

Agree 

% (n) 

Unsure 

% (n) 

Disagree

% (n) 

Strongly 

disagree
% (n) 

Missing  

% (n) 

Implementing the guidelines on prescribing DOACs will be better for 
patients 

 

16.7 (23) 60.1 (83) 18.8 (26) 2.2 (3) 0 2.2 (3) 

Implementing the guidelines on prescribing DOACs will be better for 
my NHS organisation 
 

16.7 (23) 55.8 (77) 
 

23.2 (32)  
 

2.9 (4) 0.7 (1) 0.7 (1) 

If I prescribe DOACs rather than warfarin, I believe that patients will 
be treated more effectively 

 

7.2 (10) 
 

21.0 (29) 
 

34.8 (48) 
 

32.6 (45) 2.2 (3) 2.2 (3) 

If I prescribe DOACs rather than warfarin, I believe that patients will 
have less adverse effect 
 

5.8 (8) 14.5 (20) 45.7 (63) 29.7 (41) 2.2 (3) 2.2 (3) 

If I prescribe DOACs rather than warfarin, I believe that patients will 

be treated more cost effectively 
 

2.9 (4) 13.8 (19) 47.8 (66) 29.0 (40) 4.3 (6) 2.2 (3) 

Potentially reduced workload in patient monitoring influences my 
prescribing of DOACs rather than warfarin 
 

5.1 (7) 34.8 (48) 7.2 (10) 39.1 (54) 5.8 (8) 8.0 (11) 

Component statistics, sum of allocating 1 (strongly disagree) to 5 (strongly agree)  
Cronbach’s alpha 0.714 
Range possible 6-30, with 30 representing best positive score 
Midpoint 18 
Median 19 

IQR 17-21.25 
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Table 6. Component 4, responses to items related to ‘monitoring for safety and effectiveness’ (N=138)  

Statement Strongly 
agree 

% (n) 

Agree 
% (n) 

Unsure 
% (n) 

Disagree
% (n) 

Strongly 
disagree

% (n) 

Missing  
% (n) 

If I prescribe DOACs rather than warfarin, I believe that my 
management of severe bleeding will be more challenging 
 

10.1 (14) 54.3 (75) 16.7 (23) 15.2 (21) 0.7 (1) 2.9 (4) 

I believe that If I prescribe DOACs rather than warfarin, over-
anticoagulation will not be easily detected 
 

5.8 (8) 37.0 (51) 
 

29.7 (41) 
 

21.7 (30) 0 5.8 (8) 

I believe that If I prescribe DOACs rather than warfarin, under-
anticoagulation will not be easily detected 
 

7.2 (10) 
 

36.2 (50) 
 

31.2 (43) 
 

21.0 (29) 0.7 (1) 3.6 (5) 

The lack of need for monitoring influences my prescribing of DOACs 
 

10.9 (15) 41.3 (57) 8.7 (12) 24.6 (34) 2.2 (3) 12.3 (17) 

The rurality of my practice influences my prescribing of DOACs 
 

9.4 (13) 29.7 (41) 3.6 (5) 26.1 (36) 2.2 (3) 29 (40) 

Component statistics, sum of allocating 1 (strongly disagree) to 5 (strongly agree)  
Cronbach’s alpha 0.612 
Range possible 5-25, with 25 representing best positive score 
Midpoint 15 
Median 17 

IQR 14-19 
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