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LAY ABSTRACT  

Oral anticoagulants (OACs) (blood thinners) are among Canada's most frequently 

prescribed drugs and a top cause of severe medication-related harm. The objectives 

of this thesis include (1) to determine the barriers and facilitators for optimal OAC 

management, (2) to define a potential list for the core outcome set of OACs, and (3) 

to explore the drug-drug interaction of OACs. First, we applied a scoping review 

and a qualitative study to explore the barriers and facilitators for OACs 

management. Then we conducted a systematic survey to address the lack of 

consensus on outcomes and their definitions for OAC treatment clinical trials. 

Finally, we used a systematic review and planned a population-based study to 

address drug-drug interaction related to OACs. Different research approaches, 

including a systematic review, a systematic survey, a scoping review, a population-

based study, and qualitative study, were involved in this thesis.
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ABSTRACT  

Background and Objectives 

Oral anticoagulants (OACs) are among Canada's most frequently prescribed drugs 

and a top cause of medication-related serious harm leading to emergency 

department visits, hospitalizations, and fatalities. During the preparation to launch 

a Canadian Institutes of Health Research (CIHR)-funded randomized controlled 

trial (RCT) called "Improving Anticoagulant Safety at Hospital Discharge: A 

Randomized Trial," we faced some issues. First, as the RCT addresses OAC 

management, we needed to determine the barriers and facilitators for optimal OAC 

management, which were not identified in our literature search. Second, there is no 

core outcome set (COS) specific for OACs and the choice of outcomes and their 

measurement for the trial was not obvious. Finally, the drug-drug interactions 

between the OACs and other medications are not fully understood, particularly with 

regards to important clinical outcomes. Identifying the interacting medications and 

their interaction effect size, is vital to guaranteeing the safety of patients. To address 

these issues, the objectives of this thesis were: (1) to determine the barriers and 

facilitators for optimal OAC management, (2) to define the potential list for the 

COS of OACs, and (3) to explore the drug-drug interaction of OACs. 

Methods 

Several research approaches, including a systematic review, a systematic survey, a 

scoping review, a population-based retrospective cohort study with time varying 

methods, and a qualitative study were applied in this thesis. First, we applied both 

a synthesis review and qualitative research to explore the barriers and facilitators 

for OACs management to guarantee the evidence's robustness. Next, we used a 

systematic survey to address the lack of consensus on outcomes used and their 
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definitions for OAC treatment clinical trials. Finally, we used a systematic review 

and planned a population-based study to address drug-drug interaction related to 

OACs. 

Methodologic challenges and innovation 

In the scoping review (Chapter 2: Barriers and facilitators to optimal oral 

anticoagulant management: a scoping review) and the focus group study (Chapter 

3: Perceptions on patient education to improve oral anticoagulant management) we 

employed a qualitative approach. The main methodological challenge for both the 

scoping review and the focus group focused on the rigorous way to synthesize the 

themes. In Chapter 4, we used a systematic survey to explore the outcome list for 

OAC management research. The primary methodological challenge referred to the 

outcome reporting in the included studies. Not all outcomes performed in the trials 

can be reported for the space limitation or potential publication bias. In Chapters 5 

and 6, a systematic review with meta-analysis and an observational protocol were 

used to explore the drug-drug interaction for OACs. The main methodological 

challenge for Chapter 5 was how to evaluate the drug-drug interaction (DDI) 

evidence systematically. The main methodological challenge for Chapter 6 is to 

address confounding and bias in a population-based protocol on DOACs drug-drug 

interaction. 

Conclusion 

In summary, this standard thesis describes five different background projects to 

prepare for an OAC management RCT. The papers contribute to the literature by 

using several research methodologies to provide useful evidence for OAC 

management and OAC research. 
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Chapter One: Introduction 

Oral anticoagulants (OACs) include vitamin K antagonists (VKAs) such as 

warfarin, and direct-acting antagonist oral anticoagulants (DOACs), such as 

dabigatran, rivaroxaban, apixaban, and edoxaban [1]. OACs are used for the 

prevention and treatment of venous and arterial thromboembolism [2-6]. For 

instance, patients with atrial fibrillation (AF) are treated long-term with OACs with 

the primary purpose of preventing stroke and systemic embolism [7]. For patients 

with venous thromboembolism (VTE), using OACs is the primary approach to 

minimize morbidity and mortality [8]. For most cases, OACs need to be chronically 

used. Regular monitoring of the prothrombin time (PT)/ international normalized 

ratio (INR) is required for warfarin but not for DOACs [9]. With more than 7 

million dispensed prescriptions annually [10], OACs are among Canada's most 

frequently prescribed drugs [11, 12]. On the other hand, OACs are a top cause of 

medication-related serious harm leading to emergency department visits, 

hospitalizations, and fatalities [13, 14]. Because of the critical role OACs play in 

practice, the research on OACs covers a broad range of areas. In addition to the 

efficacy and safety of the medication, the management of OACs, economic analysis, 

and pharmacokinetics are also included in OAC research. Further, both quantitative 

and qualitative research are used to generate evidence on the OACs.  

As in any other field of clinical research, the appropriate methodology is the key to 

guarantee the quality of the OACs research [15, 16]. Quantitative methods are used 

to confirm theories and assumptions by factual information. In comparison, 

qualitative methods are used to understand people's thoughts, concepts, or 

experiences via qualitative approaches (e.g., focus groups, interviews, case studies, 

discourse analysis) [17].  

Our team is now engaged in a Canadian Institutes of Health Research (CIHR) 

funded pilot randomized controlled trial (RCT) called "Improving Anticoagulant 

Safety at Hospital Discharge: A Randomized Trial (NCT02777047)." During the 

preparation for this RCT, some issues were raised. First, as the RCT is under the 

scope of OAC management, we need to determine the barriers and facilitators for 

optimal OAC management, which were not identified in our literature search. 

Second, there is no core outcome set (COS) specific for OACs. Third, the choice of 

and their measurement for the trial is an issue. Finally, the drug-drug interaction 

between the OACs and other medications must be addressed. Defining the related 

medications and their drug interaction effect size is vital for guarantee the safety of 

the patients. 
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To address these issues, the objectives of this thesis are: (1) to determine the barriers 

and facilitators for optimal OAC management. (2) to define the potential list for the 

COS of OACs (3) to explore the drug-drug interaction of OACs. 

Issue 1: The barriers and facilitators for optimal OAC management 

Balancing the benefits of preventing or treating thromboembolic events with the 

risk of bleeding events is always the primary concern for OAC management [18, 

19]. Because of their tremendous benefit in preventing important clinical events 

(e.g., stroke, thromboembolism) and their high potential for significant harm [13, 

14], anticoagulation therapy is one of the most important priorities for improving 

medication safety. Therefore, OAC management includes assessing the patient's 

ongoing individual risk of benefits and harms related to OACs, the patient's values 

and preferences, patient education and training, regular monitoring, patient 

communication, and prevention or management of adverse complications [20, 21]. 

At the same time, optimal anticoagulation is likely to improve health outcomes and 

health care sustainability [22-24].  

There are reviews on the barriers for specific aspects of the optimal use of 

anticoagulants (e.g., after orthopedic surgery, implementation of the guidelines, and 

underuse of OACs, etc.) [25-28], but no large study or systematic review has 

outlined the key barriers and facilitators to optimal oral anticoagulation 

management in general.  

The education of patients is thought to be essential to high-quality OAC 

management. Theoretically, improving patients' knowledge should improve their 

self-management skills and adherence [29-31]. However, systematic reviews show 

no high-quality evidence that supplemental patient education improves patient 

outcomes [32, 33]. At present, most studies were carried out in the era of warfarin 

as the dominant OAC, and interventions vary on education time, content, format, 

and target population. Direct-acting oral anticoagulants (DOACs) are the dominant 

OAC in the current era. Although patient education on OACs is supposed to be 

provided as part of usual care, there is no consistent guideline or pathway for 

delivering education to OAC patients, including DOAC content. As patients' 

education is supposed to be a facilitator of OAC management but complicated in 

terms of its content, format, and duration, improving education is essential for 

clinical practice [34, 35].  

We applied both a synthesis review and qualitative research to explore the barriers 

and facilitators for OACs management to guarantee the evidence's robustness.  The 

findings of the two projects have been used in the ongoing RCT directly. 
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Issue 2: Appropriate outcomes for OAC management research 

Different outcomes were measured in the OAC treatment clinical trials, which may 

cause inconsistencies in the results reported and difficulties in synthesizing those 

evidence through systematic reviews and meta-analyses [36]. For the present 

ongoing RCT, appropriate outcomes for OAC management are needed. 

Standardization of the selection of outcomes is needed to overcome the issue.  

The Core Outcome Measures in Effectiveness Trials (COMET) initiative is an 

international effort to develop and apply COS for clinical trials (http://www.comet-

initiative.org/) [37, 38]. Williamson et al. formed the Management Group for the 

COMET Initiative in 2010. A COS is an agreed minimum of a specific standardized 

collection of outcomes within a specified setting. The COMET database currently 

contains 1332 citations of planned, ongoing, and completed work, including 

guidance on developing, implementing, evaluating, and updating COS [39]. For 

developing a new COS, COMET advises that the first step is to identify all 

potentially relevant outcomes in a literature review. After reviewing qualitative data 

to vet, the original outcome list, a consensus group process is undertaken to finalize 

the recommended COS [40].   

Currently, no consensus outcomes and their definitions are available for OAC 

treatment clinical trials. Developing a COS will help researchers and clinicians 

make comparisons of effectiveness between interventions and ensure an evidence-

based and patient-centered focus on outcomes and care.  A systematic survey was 

applied to address this issue. 

Issue 3: Drug-drug interaction for OACs 

Despite its proven efficacy and long history as the gold standard of anticoagulant 

therapy, warfarin's narrow therapeutic window creates some clinical challenges. Its 

potential for drug-drug interactions with other medications is a commonly cited 

reason for the variability of a patient's INR and occasional adverse events [41]. 

Drug-drug interactions are a common concern for clinicians frequently managing 

multimorbid disease involving multiple concomitant medications. Since clinical 

decision support systems frequently base their warnings on quality surrogate data 

such as drug levels or INR, clinicians need trustworthy evidence to guide their 

decision-making [42-44]. 

 Regarding the drug interaction for DOACs, no high-quality evidence (e.g., RCTs 

or systematic reviews) is available on the clinically relevant outcomes for many 

commonly used medications. The proton pump inhibitors (PPIs) can control acid-
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related gastrointestinal (GI) disorders [45]. The evidence for PPIs for treatment of 

gastroesophageal reflux disease and GI bleeding has been used to support its 

concomitant use with direct oral anticoagulants (DOACs) [46-50]. However, there 

is controversy on the effect of PPIs on GI bleedings associated with DOACs. 

Studies reported that there was no evidence supporting the protective effect of PPIs 

against dabigatran-related GI bleedings [51, 52]. One large, randomized trial of 

pantoprazole with low-dose rivaroxaban (5 mg twice daily) shows the use of PPIs 

does not reduce upper GI bleeding [53]. 

There remains controversy about the overall net clinical benefit for the PPIs given 

with the various DOACs (dabigatran, rivaroxaban, apixaban, edoxaban). Besides, 

there are little high-quality data on the interaction between PPIs and DOACs 

concerning clinical events. A prospective pilot study demonstrated that the use of 

dabigatran and PPIs reduces dabigatran plasma levels in patients with atrial 

fibrillation (AF) [54]. Simultaneously, it was reported that there were no significant 

changes found concerning the anticoagulant activity of factor Xa inhibitors 

(rivaroxaban, apixaban, edoxaban) according to PPI exposure [55-57]. Although 

there are several reports on a potential pharmacodynamic and pharmacokinetic 

interaction between PPIs and antithrombotic agents connected with an increase of 

thromboembolic events [58-60], except the decreasing upper GI bleeding, no other 

clinically meaningful drug-drug interaction (DDIs) with PPIs were reported for 

DOACs [61-64].  

To our knowledge, there is no study explicitly investigating the effect of 

concomitant PPIs on the clinically relevant outcomes (both clinically relevant 

bleedings and thromboembolic events) in DOAC treated patients. We applied a 

systematic review and planned a population-based study to address this issue. 

Outline of the thesis 

This thesis is a standard one of five projects corresponding with the three issues 

described above. Therefore, the papers are separated into five different chapters 

beginning with Chapter 2. 

Chapter 2 is a scoping review to identify factors (both barriers and facilitators) 

associated with the quality of OACs management. 

Chapter 3 is a qualitative focus group study as a supplement for Chapter two. The 

objective of the project was to explore the content and format of patients' education 

important for providers or patients, and any possible reason that can cause 
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suboptimal education from the perceptions of providers, patients, and caregivers as 

a way of improving OAC management in practice. 

Chapter 4 is a systematic survey to describe the outcomes used in recent OAC 

intervention prospective clinical studies. This work will inform the development of 

a COS for future OAC research, which in the end, will be used in the ongoing RCT 

as well. 

Chapter 5 is a systematic review and meta-analysis to explore the warfarin drug-

related interactions with a specific focus on patient-important outcomes. 

Chapter 6 is a protocol aimed to explore the risk of thromboembolic adverse events 

or clinically relevant bleedings in patients having DOACs when concomitant taking 

PPIs by using a population-based cohort study. 

Chapter 7 summarizes the main findings and methodological challenges of 

Chapters 2 to 6. The implications and limitations of these Five studies are also 

discussed in Chapter 7. 
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Appendix 1. Literature search strategy. 

1. CINAHL search strategy 

Search 

ID# 
Search Terms Search Options Last Run Via Results 

S29 S17 AND S26 
Limiters - Human  

Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

177 

S28 S17 AND S26 
Limiters - English Language  

Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

414 

S27 S17 AND S26 Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

416 

S26 
S20 OR S21 OR S22 OR 

S23 OR S24 OR S25 
Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

173,303 

S25 "hindrance*" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

539 

S24 "limit*"  Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

128,778 

S23 

(MH "Communication 

Barriers") OR 

"communication barrier" 

Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

3,572 

S22 "obstacle*" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

6,021 
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Search Screen - 

Advanced Search  

Database - CINAHL 

S21 "facilitator*"  Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

5,789 

S20 "barrier*" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

42,390 

S19 S17 OR S18 Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

7,282 

S18 "oral anticoagulant*" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

1,245 

S17 

S1 OR S2 OR S3 OR S4 

OR S5 OR S6 OR S7 OR 

S8 OR S9 OR S10 OR S11 

OR S12 OR S13 OR S14 

OR S15 OR S16 

Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

6,661 

S16 ""eliquis"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

14 

S15 ""savaysa"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

7 

S14 ""edoxaban"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

129 
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S13 ""apixaban"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

349 

S12 ""xarelto"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

19 

S11 
(MH "Rivaroxaban") OR 

"Rivaroxaban" 
Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

618 

S10 ""pradaxa"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

28 

S9 
(MH "Dabigatran 

Etexilate") OR "dabigatran" 
Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

817 

S8 
""direct acting oral 

anticoagulant"" 
Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

12 

S7 ""coumarin"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

235 

S6 ""Orfarin"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

0 

S5 ""Coumadin"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

157 
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Search Screen - 

Advanced Search  

Database - CINAHL 

S4 ""Jantoven"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

0 

S3 ""acenocoumarol"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

37 

S2 
(MH "Warfarin") OR 

"warfarin" 
Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

5,579 

S1 ""Marevan"" Search modes - Boolean/Phrase   

Interface - 

EBSCOhost Research 

Databases  

Search Screen - 

Advanced Search  

Database - CINAHL 

0 

 

2. Embase search strategy. 

Database: Embase <1974 to 2018 July 12> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     (warfarin* or acenocoumarol* or (Oral* adj3 (Anticoagula* or Anti-coagula*)) or direct 

acting oral anticoagulant* or (Marevan* or Jantoven* or Coumadin* or Orfarin*) or coumarin* 

or dabigatran* or pradaxa* or rivaroxaban* or xarelto* or apixaban* or edoxaban* or savaysa* 

or eliquis*).mp. or anticoagula*.kw,ti,ab. [mp=title, abstract, heading word, drug trade name, 

original title, device manufacturer, drug manufacturer, device trade name, keyword, floating 

subheading word] (197181) 

2     barrier*.mp. or facilitat*.ti,ab,kw,kf. [mp=title, abstract, heading word, drug trade name, 

original title, device manufacturer, drug manufacturer, device trade name, keyword, floating 

subheading word] (770212) 

3     1 and 2 (3752) 

4     limit 3 to (english language and humans) (2738) 

 

3. Medline search strategy 

Database: OVID Medline Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid 

MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present 
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Search Strategy: 

-------------------------------------------------------------------------------- 

1     (warfarin* or acenocoumarol* or (Oral* adj3 (Anticoagula* or Anti-coagula*)) or direct 

acting oral anticoagulant* or (Marevan* or Jantoven* or Coumadin* or Orfarin*) or coumarin* 

or dabigatran* or pradaxa* or rivaroxaban* or xarelto* or apixaban* or edoxaban* or savaysa* 

or eliquis*).mp. or anticoagula*.kw, ti,ab. [mp=title, abstract, original title, name of substance 

word, subject heading word, keyword heading word, protocol supplementary concept word, rare 

disease supplementary concept word, unique identifier, synonyms] (113338) 

2     barrier*.mp. or facilitat*. ti,ab,kw,kf. [mp=title, abstract, original title, name of substance 

word, subject heading word, keyword heading word, protocol supplementary concept word, rare 

disease supplementary concept word, unique identifier, synonyms] (648017) 

3     1 and 2 (1884) 

4     limit 3 to (english language and humans) (1199) 
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Appendix 2.  Data extraction form. 

Study ID: ______ Reviewer Initials: _______  

STUDY INFORMATION  

 First Author: ____________________ Year of Publication__________  

Title of Article: 

_________________________________________________________________  

Journal Name: _______________________________ Country: ____________________ 

 METHODS AND RESULTS 

Study Setting: _____________________________  

Study Design: _____________________________ 

Category Barriers Facilitators Provider 

group (N) 

Response 

scale 

Statistics results 

(prevalence, P value, 

59% CI, etc.)  

Applicable for quantitative studies 

Therapy-

Related  

   

1.Therapeutic 

Drug 

Monitoring and 

Accompanying 

Dose 

Adjustment 

¶  ¶  ¶  ¶  ¶  

2. DrugïDrug 

Interactions 
¶  ¶  ¶  ¶  ¶  

3. Affect 

lifestyle 
¶  ¶  ¶  ¶  ¶  

Patient-Related    

1. Physiological 

factors 
¶  ¶  ¶  ¶  ¶  
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2. Psychosocial 

factors 
¶  ¶  ¶  ¶  ¶  

3. Attitudinal 

behaviors 
¶  ¶   ¶  ¶  ¶  

4. Socialï

Economic 

Factors 

¶  ¶  ¶  ¶  ¶  

5. Language 

barrier 
¶  ¶  ¶  ¶  ¶  

6. Health 

Knowledge 
¶  ¶  ¶  ¶  ¶  

7. Comorbidity ¶      

8. Other ¶      

Healthcare provider ï related  

1. Providersô 

Knowledge of 

anticoagulation 

¶  ¶  ¶  ¶  ¶  

2. Doctor 

patientsô 

relationship 

¶  ¶  ¶  ¶  ¶  

3. Physicianôs 

Attitude 
¶  ¶  ¶  ¶  ¶  

Health System-Related  

1. Healthcare 

support 
¶  ¶  ¶  ¶  ¶  

2. Patients 

expectation to 

Health system 

¶      

3. 

Communication 

within system. 

¶  ¶  ¶  ¶  ¶  

 

COMMENTS 

______________________________________________________________________________ 

______________________________________________________________________________ 
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Appendix 3. Barriers to oral anticoagulation management. 

Category Barriers References which 

mentioned the according 

item (Sources of the 

opinion) 

References with survey 

results (Sources of the 

opinion, results of the 

survey) 

References with association 

check results (Statistics for 

association with outcome(s)) 

A. Therapy-Related Barriers   

A1. Impact on lifestyle Dietary (or alcohol) restrictions                                            Wild et al.  (Patients) Ansell et al. (Patients, 

48%) 

 

Changes in routine Vaanholt et al.  (Patients).    

Pill burden (patients are already 

taking too many medications to 

add another one).                                                                           

Decker et al.  (Healthcare 

providers) 

Ingelgard et al.  (Healthcare 

providers) 

 Orensky et al. (Pill burden lead 

noncompliance, p=0.039)  

Dosing changes (patients have to 

remember).                                         

 Ansell et al.  

(Patients, 57%) 

 

Regular blood tests to monitor the 

drug                                                                                        

Borg Xuereb et al.   

(Healthcare providers); 

Bungard et al.    (Healthcare 

providers); Decker et al.  

(Healthcare providers) 

Ansell et al.  

(Patients, 76%); 

Arepally et al.  (Healthcare 

providers, 43%); Frankel 

et al.  (Healthcare 

providers, 40%) 

Arnsten et al.  (Related to 

noncompliant with warfarin, P= 

0.004.).  

Transportation barriers                              Decker et al.  (Healthcare 

providers) 

Gross et al.  (Healthcare 

providers, 1%); 

Ingelgard et al.  (Patients, 

16.7 %; Healthcare 

provider, Level of 

reluctance to prescription, 

Mean ± SD; 7.30 ± 2.34 

(0ï10 scale: 0 = not at all 

reluctant, 10 = very 

reluctant).) 

 

Restricted physical activity when 

using the drugs                                 

  Arnsten et al.  (Related to 

noncompliant with warfarin, P= 

0.03.) 

A2. Drug-drug 

interactions 

Patients taking medication that 

may interact with OACs.                                                                

Bajorek et al.  (Healthcare 

providers) 

Gross et al.  (Healthcare 

providers, 4 %); Ingelgard 

et al.  (Healthcare 

providers, 12.5%); Ansell 
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et al.  (Patients, 50%); Tan 

et al.  (Patients, 61%). 

Patients with alcoholism (or 

another drug abuse). 

Peterson et al.  (Healthcare 

providers); Rosenman et al.  

(Patients)  

Ingelgard et al.  

(Healthcare providers, 

Level of reluctance to 

prescription, Mean ± SD; 

7.30 ± 2.34 (0ï10 scale: 0 

= not at all reluctant, 10 = 

very reluctant).); Shen et 

al.  (Healthcare providers, 

99%) 

Johnston et al.  (The adjusted 

odds ratio (OR) of warfarin 

users versus nonusers for AF 

patients (95%CI): 0.59 (0.35-

0.99).) 

Use of Aspirin                                                           Peterson et al.  (Healthcare 

providers) 

McGrath et al.  (Patients, 

73%) 

 

Allergy or intolerance to warfarin  McGrath et al.  (Patients 

1.8%) 

 

A3. Reversal problems                             Reversibility of anticoagulants  Frankel et al.  (Healthcare 

providers, 49%) 

 

Difficulty related to reversing               Ingelgard et al.  

(Healthcare providers) 

Arepally et al.  

(Healthcare providers, 

43%) 

 

 

B. Patient-Related Barriers 

B1. Patientsô condition 

or diseases 

(History of) cognitive impairment 

(e.g., dementia, poor cognition, 

mental health problem) 

 

Bajorek et al.  (Healthcare 

providers); Ingelgard et al.  

(Patients); Johnston et al.  

(Patients); Peterson et al.  

(Healthcare providers) 

Deplanque et al.  

(Healthcare providers, 

8.4%); Gross et al.  

(Healthcare providers, 

34 %); Shen et al.  

(Healthcare providers, 

94%); McGrath et al.  

(Patients, 9.4%). 

Chen et al.  (Decreased the 

likelihood of patients receiving 

anticoagulant therapy 

(p<0.05).); Platt et al.  (For 

warfarin nonadherence, adjusted 

OR (95%CI): 2.9 (1.7ï4.8).) 

Comorbidity burden (e.g., 

hepatitis, renal disease requiring 

hemodialysis, renal insufficiency, 

cancer, hepatic disease, severe 

anemia, poorly controlled 

hypertension, paroxysmal AF)   

Peterson et al.  (Healthcare 

providers); Rosenman et al.  

(Patients)  

Gross et al.  (Healthcare 

providers, 5%); Ingelgard 

et al.  (Patients, 12.5%); 

McGrath et al.  (Patients, 

17.1%); Redgrift et al.  

(Healthcare providers, 

41.0%). 

Chen et al.  (patients with 

higher comorbidity burden were 

less likely to be on 

anticoagulant treatment 

(Charlson Comorbidity Index 

(CCI): 1-2, OR=0.67, 95% CI: 

0.55-0.83; CCI=3+, OR=0.61, 

95% CI: 0.45-0.81); Johnston et 
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al.  (The adjusted OR of 

warfarin users versus non users 

for AF patients (95%CI): 0.66 

(0.52-0.84).); Mueller et al.  

(An increased risk of unstable 

INR values (OR: 3.866, p = 

0.002).); Platt et al.  (For 

warfarin nonadherence, adjusted 

OR (95%CI): 1.4 (1.1ï1.6).); 

Arnsten et al.  (Related to 

noncompliant with warfarin P= 

0.02); Farmakis et al.  (Less 

adherence for paroxysmal AF, 

OR=0.64, p=0.045) 

Other conditions  

¶ Poor memory capacity                                                        Decker et al.  (Healthcare 

providers) 

  

¶ Frailty or poor general 

health                                       

 Gross et al.  (Healthcare 

providers, 15%); McGrath 

et al.  (Patients, 19.3%); 

Redgrift et al.  (Healthcare 

providers, 60%). 

Chen et al.  (Decreased the 

likelihood of patients receiving 

anticoagulant therapy (p<0.05). 

McGrath et al. (On non-use of 

OAC therapy at discharge, the 

OR was12.58 (95% CI 5.82ï

27.21) for severe disability 

compared to no disability.) 

¶ Inability for self-care                                                                                     Graves et al.  (Patients)   

¶ Perceived high fall risk 

in elderly 

Bajorek et al.  (Healthcare 

providers); Decker et al.  

(Healthcare providers); 

Peterson et al.  (Healthcare 

providers); Rosenman et al.  

(Patients) 

 

Bungard et al.  (Healthcare 

providers, 64%);  

Deplanque et al.  

(Healthcare givers, 

17.8%); Gattellari et al.  

(Healthcare providers, 

54.4%); Gross et al.  

(Healthcare providers, 

65 %); Shen et al.  

(Healthcare providers, 

89%). Tan et al.  (Patients, 

61%); Ingelgard et al.  

(Healthcare providers, 

Level of reluctance to 

Johnston et al.  (The adjusted 

OR of warfarin users versus 

nonusers for AF patients 

(95%CI): 0.61 (0.52, 0.73).) 
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prescription, Mean ± SD; 

8.20 ± 1.81 (0ï10 scale: 0 

= not at all reluctant, 10 = 

very reluctant).); McGrath 

et al.  (Patients, 26.7%) 

¶ Limited life expectancy                                                                               Graves et al.  (Patients)   

¶ Returned to normal sinus 

rhythm for AF patients 

Gattellari et al.  (Healthcare 

providers); Peterson et al.  

(Healthcare providers); 

Rosenman et al.  (Patients) 

 

  

B2. Patientsô attitudes or 

behaviors 

Concern about bleeding               Decker et al.  (Healthcare 

providers) 

Ansell et al.  

(Patients, 70%); Ingelgard 

et al.  (Patients, 12.5%) 

Arnsten et al.  (Related to 

noncompliant with warfarin, P= 

0.04.) 

Concern about bruising                                                                                                                       Decker et al.  (Healthcare 

providers); 

Ansell et al.  

(Patients, 63%); Tan et al.  

(Patients, 61%); Wild et al. 

(Patients, 28.3%) 

 

Concern of therapy having 

negative impact on quality of life 

 Bungard et al.  (Healthcare 

providers, 8.2%) 

 

Fear or dislike of lab test 

(monitoring) 

Decker et al.  (Healthcare 

providers) 

Ingelgard et al.  (Patients, 

29.2 %; Healthcare 

provider, Level of 

reluctance to prescription, 

Mean ± SD; 8.32 ± 2.07 

(0ï10 scale: 0 = not at all 

reluctant, 10 = very 

reluctant).) 

 

Refusal to the OACS  Bungard et al.  (Healthcare 

providers, 72%); 

Deplanque et al.  

(Healthcare providers, 

4.8%); Gross et al.  

(Healthcare providers, 

31%); McCrory et al.   

(Health providers mean 

rank was 3.6. To rank the 

potential reasons from 1 

(most frequent or 

important) to 8 (least 
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frequent or important).); 

McGrath et al.  (Patients, 

14.9%); Redgrift et al. 

(Healthcare providers, 

64.8%). 

Averse to taking the pill every 

day  

Decker et al.  (Healthcare 

providers) 

  

Averse to attending the clinic Decker et al.  (Healthcare 

providers) 

  

Concerns that the medication is 

difficult to manage 

Decker et al.  (Healthcare 

providers) 

  

Non-compliance Graves et al.  (Patients); 

Johnston et al.  (Patients); 

Kea et al.  (Healthcare 

providers).  

Gross et al.  (Healthcare 

providers, 42%); 

Rosenman et al.  (Patients, 

2.1%); McGrath et al.  

(Patients, 1.8%). 

Mueller et al.  (OR for 

classifying a patient as showing 

with poor OAC quality 1.588, p 

= 0.003) 

Missed clinical appointment   Sarangpur et al.  (Lower TTR 

(p=0.0007) 

Å Higher number of 

appointments for monitoring 

(p<0.0001) 

Å Higher nonadherence 

(<0.0001) 

Å Longer duration of therapy 

(p=0.0009).) 

Rose et al. (61) (45% of patients 

had at least one monitoring gap; 

29% of the gaps contained 

hospital admissions; patients 

with more gaps per year 

recorded lower TTR, P<0 .001) 

Inability to adhere to alcohol 

restrictions 

 Ingelgard et al.  

(Healthcare providers, 

Level of reluctance to 

prescription, Mean ± SD;  

7.40 ± 1.93. (0ï10 scale: 0 

= not at all reluctant, 10 = 

very reluctant).) 

 

Demographic characteristics 
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B3. Patientôs 

characteristics 
¶ *Age (senior) Rosenman et al.  (Patients 

for age> 75) 

Bungard et al.  (Healthcare 

providers (for > 85 years 

old patients), 72%); 

Deplanque et al.  

(Healthcare providers, 

15.9%); Gross et al.  

(Healthcare providers, 

7%); Shen et al.  

(Healthcare providers, 

80%); McGrath et al.   

(Patients, 11%). 

Arnsten et al.  (Patients who are 

noncompliant with warfarin 

mean age 53.7: patients who are 

compliant with warfarin mean 

age 68.7; P< 0.001.); Beyth et 

al.  (Age 75 years or older, 

adjusted OR (95% CI): 0.15 

(0.04, 0.52) for unlikely 

prescribed); Chen et al.  

(Decreased the likelihood of a 

patients receiving anticoagulant 

therapy (p<0.05).); 

Cohen et al.  (Compare to <70 

patients, >80 patients (adjusted 

OR (95% CI): 0.306 (0.170ï

0.551) p<0.001.) are less likely 

treated with OACs.); Farmakis 

et al.  (Less adherence for older 

age, OR=0.64, p=0.045); 

Johnston et al.  (The adjusted 

OR of warfarin users versus non 

users for <55 patients (95%CI):  

0.73 (0.60, 0.90), for Ó85 

patients: 0.41 (0.34-0.49).); 

Maeda et al.  (Warfarin 

prescription, 82 years old versus 

68 years old Odds ratio 

(95%CI):0.31 (0.22 ï 0.44).); 

McCrory et al.  (75 years 

elderlies less likely to get OAC 

than 65 and 55years old (p < 

0.01) for all scenarios); 

Partington et al.  (Means of age 

±SD for warfarin treated for AF 

versus not treated, 77.7±8.6: 

82.0±9.2 (P=0.02).);  

Wilson et al.  (A negative 

relationship was found (P < 

0.01), that is, as age increased, 

knowledge about medication 
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and food-drug interaction 

decreased) 

Gender (Male)   Arnsten et al.  (Patients who are 

noncompliant with warfarin 

versus patients who are 

compliant with warfarin: OR 

(95% CI): 3.5 (1.5, 8.2).) 

Ethnicity (non-white)   Arnsten et al.  (Patients who are 

noncompliant with warfarin 

versus patients who are 

compliant with warfarin: OR 

(95% CI): 6.4 (1.9, 21.9).); 

Bhandari et al.  (TTR was 

lower for African Americans 

than for Whites (absolute 

difference of 8.7%, p<0.001).) 

 

Language barriers Graves et al.  (Patients); 

Ingelgard et al.  (Patients) 

Shen et al.  (Less likely to 

give OAC to non-English 

speaking background 

patients in 4/5 scenarios 

(p<0.001).) 

Bhandari et al.  (Absolute 

difference of TTR is 7.2%, 

p<0.05); Hong et al.  (Adjusted 

result for TTR difference, LEP 

patients spent less TTR (ī2.1%, 

95%CI [ī4.1% to ī0.04%].). 

Rodriguez et al.   (TTR, mean 

(SD), language barriers: without 

language barriers = 71.6 (13.1): 

74.0 (13.9) (P=0.007).) 

Socioeconomic factors 

¶ Working full time  Vaanholt et al.  (Patients).    Arnsten et al.  (Patients who are 

noncompliant with warfarin 

versus patients who are 

compliant with warfarin for 

working full time: OR (95% 

CI): 5.6 (1.6, 19.2).); Platt et al.  

(For warfarin adherence, 

compared to currently employed 

subjects, unemployed OR (95% 

CI): 0.6 (0.3ï1.2)) and retired 

OR (95% CI): 0.5 (0.3ï0.8).) 
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¶ No insurance Kea et al.  (Healthcare 

providers) 

 Arnsten et al.  (Patients who are 

noncompliant with warfarin 

versus patients who are 

compliant with warfarin for 

uninsured has higher OR: OR 

(95% CI): 5.6 (1.6, 19.2).) 

¶ Education level   Platt et al.  (For warfarin 

nonadherence, compared to 

greater than high school level 

education, lower education level 

has higher OR (95% CI):  1.8 

(1.2, 2.7).) 

¶ Lack of social support 

(e.g., patient living 

alone) 

Ingelgard et al.  (Healthcare 

providers);  

Johnston et al.  (Patients); 

Kea et al.  (Healthcare 

providers) 

 

Deplanque et al.  

(Healthcare providers, 

6.2%);  

Ferguson et al.  

(Healthcare providers, 

41%); 

 

Chen et al.  (Decreased the 

likelihood of patients receiving 

anticoagulant therapy 

(p<0.05).); Orensky et al.  (less 

compliance: P=0.039) 

¶ Poor social situation  Decker et al. (Healthcare 

providers) 

  

¶ Out of pocket costs  McCrory et al.  (Health 

providers mean rank 5.6. 

To rank the potential 

reasons from 1 (most 

frequent or important) to 8 

(least frequent or 

important) 

 

Health Knowledge 

¶ Drug myth                                                         Borg Xuereb et al.  

(Healthcare providers); 

Decker et al.  (Healthcare 

providers) 

  

¶ lack of receptivity to 

specific details about 

disease and medication 

Vaanholt et al.  (Patients).    Arnsten et al.  (In patients who 

are noncompliant with warfarin 

versus patients who are 

compliant with warfarin fewer 

information patients has higher 

OR.  OR (95% CI): 4.4 (1.4, 

14.2); Cruess et al.  (Less 
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information patients have lower 

nonadherence: OR (95% CI): 

1.11 (1.02/1.21), P= 0.013.) 

¶ Inability to comprehend 

medication instructions                                                                                                                                                                                                              

 Ingelgard et al. 

(Healthcare providers, 

Level of reluctance to 

prescription, Mean ± SD.  

7.58 ± 1.97. (0ï10 scale: 0 

= not at all reluctant, 10 = 

very reluctant).) 

 

C Healthcare Provider-Related Barriers 

C1. Health providersô 

characteristics 

Lack knowledge related to 

coagulation                        

Drewes et al.  (Healthcare 

providers); 

Kea et al.  (Healthcare 

providers).  

Arepally et al.  (Healthcare 

providers, 69%); Bungard 

et al.  (Healthcare 

providers, 1%); Gattellari 

et al.  (Healthcare 

providers, 17.4%) 

 

Shortcomings in training                                       Ingelgard et al.  (Healthcare 

providers) 

Barrios et al.  (Healthcare 

providers, 38%) 

 

Years since graduation from 

medical school  

Kea et al.  (Healthcare 

providers) 

 Maeda et al.  (Warfarin 

prescription, 1-10 versus >11: 

OR (95%CI): 0.43 (0.23, 0.81).) 

Less experience managing acute 

thromboembolism in patients 

with AF 

  Maeda et al.  (Warfarin 

prescription, less experience 

versus more experience: OR 

(95%CI): 0.20 (0.064, 0.60).) 

C2. Health providerôs 

attitudes or behaviors 

Concern about bleeding                                                       Bungard et al.  (Healthcare 

providers, 13%); 

Changying et al.  

(Healthcare providers, 

74%); Deplanque et al.  

(Healthcare providers, 

24.7%); Frankel et al.  

(Healthcare providers, 

62%) 

 

Concern about litigation                                                    Bungard et al.  (Healthcare 

providers, 3.0%); Gross et 

al.  (Healthcare providers, 

2%); Ingelgard et al.  
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(Healthcare providers, 

12.5%) 

Concern about the monitoring                                             Changying et al.  

(Healthcare providers, 

65.4%); Ferguson et al.  

(Healthcare providers, 

75.0%);  

 

Concern about patients' advanced 

age                      

 Changying et al. 

(Healthcare providers, 

44.7%) 

 

Clinician reluctance (worry about 

the AE, donôt want to disorder 

patientôs habits) 

Decker et al.  (Healthcare 

providers); Kea et al.  

(Healthcare providers) 

  

Concern if patients will be 

compliance                                 

 Deplanque et al.  

(Healthcare providers, 

22.0%); Ferguson et al.  

(Healthcare providers, 

71.0%); Gross et al.  

(Healthcare providers, 

42%); Ingelgard et al.  

(Healthcare providers, 

Level of reluctance to 

prescription, Mean ± SD.  

8.50 ± 1.30. (0ï10 scale: 0 

= not at all reluctant, 10 = 

very reluctant) 

 

Fear of the patient falling                                                   Ferguson et al.  

(Healthcare providers, 

71.0%) 

 

Fear of patients' poor literacy                                            Ingelgard et al.  

(Healthcare providers, 

Level of reluctance to 

prescription, Mean ± SD.  

8.33 ± 2.21. (0ï10 scale: 0 

= not at all reluctant, 10 = 

very reluctant) 

 

Concern about reversibility of 

OAC 

 Frankel et al.  (Healthcare 

providers, 49%) 

 

Doubt effectiveness or unfamiliar 

with evidence 

 Gattellari et al.  

(Healthcare providers, 

 



 

Ph.D. Thesis ï Mei Wang; McMaster University ï Health Research Methodology 

49 
 

30%); Salinas et al.  

(Healthcare providers, 

75% SP & 50% GP) 

Hard to decide whether the 

benefits of OAC outweigh the 

risks or vice versa 

 Gattellari et al.  

(Healthcare providers, 

38.9%); McCrory et al.  

(Health providers, mean 

rank 6.8. To rank the 

potential reasons from 1 

(most frequent or 

important) to 8 (least 

frequent or important) 

 

Belief that aspirin is better 

alternative 

 McCrory et al.  (Health 

providers mean rank 6.8. 

To rank the potential 

reasons from 1 (most 

frequent or important) to 8 

(least frequent or 

important) 

 

Patient feels physician is not very 

concerned about them. 

  Arnsten et al.  (In patients who 

are noncompliant with warfarin 

versus patients who are 

compliant with warfarin less 

concerned patients has higher 

percentages. OR (95% CI): 3.1 

(1.2, 7.8). p=0.01.) 

Poor patient to healthcare 

provider communication                    

Graves et al.  (Patients); 

Vaanholt et al.  (Patients).    

  

Difficulty contacting patient in 

case of urgent dose change. 

 Ingelgard et al.  

(Healthcare providers, 

Level of reluctance to 

prescription, Mean ± SD.  

7.00 ± 2.33. (0ï10 scale: 0 

= not at all reluctant, 10 = 

very reluctant) 

 

Harsh language or chastising 

patients following missed INR 

tests                                                                                                                                                                 

Kauffman et al.  (Patients)   

D. Health System- Related Barriers 
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D1. Healthcare support No regular physician                                          Arnsten et al.  (In patients who 

are noncompliant with warfarin 

versus patients who are 

compliant with warfarin no 

regular physician patients has 

higher percentages: OR (95% 

CI): 11.1 (3.6, 50.0). p=0.01.) 

The amount of time available in 

consultations is limited                                                                     

Borg Xuereb et al.  

(Healthcare providers) 

  

No time for patients to think in 

secondary care                                                                               

Borg Xuereb et al.  

(Healthcare providers) 

Bungard et al.  (Healthcare 

providers, 3.0%) 

 

Luxury of repeated consultations 

and rapport-building in primary 

care                                              

Borg Xuereb et al.  

(Healthcare providers) 

  

Increased expertise but lack of 

time in secondary care                                                                               

Borg Xuereb et al.  

(Healthcare providers) 

  

Administrative barriers to free 

prescription       

 Barrios et al.  (Healthcare 

providers, 38.1%) 

 

Lack of sub-sequent monitoring 

or difficulty in arranging services 

for monitoring 

Graves et al.  (Patients); 

Gross et al.  (Healthcare 

providers); Ingelgard et al.  

(Healthcare providers) 

Barrios et al.  (Healthcare 

providers, 20.1%); 

 

Lack of anticoagulation clinic 

services                                                                                              

 Gross et al.  (Healthcare 

providers, 4%) 

Chen et al.  (Lack of 

anticoagulation clinic services, 

patients were less likely to be 

on anticoagulant treatment 

(OR=0.50, 95% CI: 0.27-0.90) 

Delay in lab report Ingelgard et al.  (Healthcare 

providers) 

  

D2. Patients expectation 

to health system 

Inadequate reimbursement for 

time spent monitoring warfarin 

Ingelgard et al.  (Healthcare 

providers) 

Bungard et al.  (Healthcare 

providers, 9.0%) 

 

D3. Communication 

within the system. 

Breakdown in communication 

between clinicians and healthcare 

settings                                  

Decker et al.  (Healthcare 

providers)  

  

Inadequate to the exchange of 

information.    

Drewes et al.  (Healthcare 

providers) 

McGrath et al.  (Patients, 

3.2%). 

 

Poor provider to provider 

communication                                                            

Graves et al.  (Patients)   

D4.  Clinical evidence  Lack of effective protocols and 

efficacy data                                                                                                                    

 Arepally et al.  (Healthcare 

providers, 57%) 
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Lack of clarity of guideline 

recommendations 

Kea et al. (Healthcare 

providers) 

Arepally et al.  (Healthcare 

providers, 7%) 

 

Lack of RCT evidence                                                     Bungard et al.  (Healthcare 

providers, 3.0%) 

 

Lack of consensus as to 

treatment.                       

Drewes et al.  (Healthcare 

providers) 

  

Lack of awareness of tools to 

guide risk assessment 

 Salinas et al.  (Healthcare 

providers, 75% SP & 50% 

GP) 

 

 

Abbreviation: INR, international normalized ratio; OAC, oral anticoagulant; AF, atrial fibrillation; TIA, transient ischemic attack; 

GP, general practitioner; TTR, Time in therapeutic range.
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Appendix 4. Facilitators to oral anticoagulation management. 

Category Facilitators References 

which 

mentioned the 

according item 

(Sources of the 

opinion) 

References 

with survey 

results 

(Sources of the 

opinion, results 

of the survey) 

References with 

association check 

results (Statistics 

for association 

with outcome(s)) 

A. Therapy-Related Facilitators   

A1. Impact on 

lifestyle 

Ensuring type of 

lifestyle and 

therapy is matched 

with patientôs 

capacity to self-

manage 

Ferguson et al.  

(Healthcare 

providers) 

  

Dietary freedom 

(switch from 

warfarin to 

dabigatran) 

 Elewa et al.  

(Patients, 

Willingness to 

switch to same 

efficacy 

anticoagulant, 

but without 

barrier (1 to 5): 

4.1 ± 1.25) 

 

Deal with regular monitoring 

  ÅFewer blood tests 

to monitor the drug 

(switch from 

warfarin to 

dabigatran).              

 Elewa et al.  

(Patients, 

Willingness to 

switch to same 

efficacy 

anticoagulant, 

but without 

barrier (1 to 5): 

3.9 ± 1.35) 

 

  ÅRegular 

adherence and INR 

monitoring                                                                  

Ferguson et al.  

(Healthcare 

providers) 

Shen et al.  

(Healthcare 

providers, 

99%) 

 

  ÅFacilitate access 

to INR testing. 

Ferguson et al.  

(Healthcare 

providers) 

  

  ÅProvide INR test 

reminders in the 

form of phone 

calls, letters, and E-

mail         

Kauffman et al.  

(Patients) 

  

  ÅAvailability of 

portable INR 

monitors                                                                      

Peterson et al.  

(Healthcare 

providers) 
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B. Patients-Related Facilitators 

B1. Patientsô 

condition or 

diseases 

Indication of OAC 

is Stroke/TIA                                                                         

Beyth et al.  

(Healthcare 

providers); 

Borg Xuereb et 

al.  (Healthcare 

providers) 

 

Frankel et al.  

(Healthcare 

providers, 

96%) 

 

Arnsten et al.  (In 

patients who are 

noncompliant with 

warfarin versus 

patients who are 

compliant with 

warfarin patients 

whose indication 

was Stroke/TIA 

has lower 

percentages. OR 

(95% CI): 0.2 

(0.1, 0.7). 

p=0.008.)                                                                      

Having another 

indication for 

anticoagulant 

therapy                           

  Beyth et al.  (More 

warfarin 

prescription with 

another indication 

for anticoagulant 

therapy, OR (95% 

CI): 19.7 (4.7, 

83.1).) 

History of stroke                                                                                        Cohen et al.  

(Patients with 

history of stroke 

(adjusted OR 

(95% CI): 1.95 

(1.041 to 

3.681).) are more 

likely treated with 

warfarin.) 

Hypertension                                                                                                                                                                                      Johnston et al.  

(Predictor of 

warfarin use, 

hypertension, OR 

(95%CI): 1.40 

(1.23, 1.59).) 

Congestive heart 

failure                                                                     

  Johnston et al.  

(Predictor of 

warfarin use, 

Congestive heart 

failure, OR 

(95%CI), 1.37 

(1.20, 1.57).); 

Partington et al.  

(more likely use 

warfarin, P=0.02) 
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Risk factor for 

thromboembolism                                                      

  Maeda et al.  

(Warfarin 

prescription, with 

this factor versus 

without. OR 

(95%CI): 2.4 (1.8-

3.6).) 

Patients with 

therapeutic INR  

  Orensky et al. 

(Patients with 

therapeutic INR 

(%) lead 

compliance, 

P<0.001) 

B2. Patientsô 

attitudes or 

behaviors 

Believe health 

providers' skill, and 

competence is 

excellent or very 

good                                                                                                                                                                                                                                                                                                                                                                                                                                 

  Arnsten et al.  (In 

patients who are 

noncompliant with 

warfarin versus 

patients who are 

compliant with 

warfarin patients 

who believe their 

providers have 

lower percentages. 

OR (95% CI): 0.4 

(0.1, 1.0), P= 

0.013.) 

Believe taking 

OACs benefits 

their health                                               

Vaanholt et al. 

(Patients).   

 Arnsten et al.  (In 

patients who are 

noncompliant with 

warfarin versus 

patients who are 

compliant with 

warfarin patients 

who believed 

taking OACs 

benefits their 

health has lower 

percentages: OR 

(95% CI): 0.5 

(0.2, 1.1); P= 

0.002.) 

Believe taking 

OACs protects 

their future health                                              

  Arnsten et al.  (In 

patients who are 

noncompliant with 

warfarin versus 

patients who are 

compliant with 

warfarin patients 

who believed 
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taking OACs 

benefits their 

future health has 

lower percentages: 

OR (95% CI): 0.3 

(0.1, 0.7); P= 

0.008.) 

Fear of stroke                                                                                           Borg Xuereb et 

al.  (Healthcare 

providers) 

  

Monitoring of 

adherence (refer to 

non-compliance) 

Khudair et al.  

(Patients) 

 

  

B3. Patientôs 

characteristics 

Knowledge of 

benefits and risk of 

OACs                                        

Ferguson et al.  

(Healthcare 

providers) 

Bungard et al.  

(Healthcare 

providers, 

96%); 

Gattellari et al.  

(Healthcare 

providers, 

30%); Wild et 

al.  (Patients, 

58%) 

 

Family support & 

involvement (e.g., 

married).                                                       

Ferguson et al.  

(Healthcare 

providers) 

 Orensky et al.  

(Patients with 

Family support 

lead compliance, 

P=0.003) 

Self-management 

& community 

support                                   

Ferguson et al.  

(Healthcare 

providers); 

Kuljis et al.  

(Patients); 

Vaanholt et al.  

(Patients).  

  

Limited English 

patients (LEP) use 

a language 

surrogate or say 

without language 

limited                                                                                                                                             

 Shen et al.  

(Healthcare 

providers, 

79%) 

Hong et al.  (LEP 

patients who used 

a communication 

surrogate were not 

statistically 

different from 

English-speakers 

who did not use a 

surrogate in their 

percent TTR 

(ī2.5%, 95%CI 

[ī5.0% to 0.01%]) 

or TDR (1.2%, 
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95%CI [ī0.6% to 

3.0%]) 

Patients' good 

literacy 

  Wilson et al.  (As 

literacy increased, 

knowledge about 

medication and 

food-drug 

interaction 

increased, P<0.01) 

C. Healthcare Provider-Related Facilitators 

C1. Health 

providersô 

characteristics 

Health providers' 

good skill and 

competence         

Kea et al.  

(Healthcare 

providers) 

 Arnsten et al.  (if 

health providers 

had good skill and 

competence, 

patients have 

lower percentages 

in noncompliance. 

OR (95% CI): 0.4 

(0.1, 1.0). P= 

0.013.) 

Experienced with 

OAC                                                  

  Beyth et al.  (More 

warfarin 

prescription with 

experienced 

physicians, OR 

(95% CI): 2.6 

(1.3, 5.2).) 

Impact of clinical 

trials on their 

practice of 

anticoagulant 

prophylaxis                                                               

  Maeda et al.  

(Warfarin 

prescription, with 

this factor versus 

without. OR 

(95%CI): 2.7 (1.4, 

5.4).) 

Cardiologist Peterson et al.  

(Healthcare 

providers); 

McCrory et al.  

(Healthcare 

Providers). 

  

More new AF 

patients                                                                 

Peterson et al.  

(Healthcare 

providers) 

  

C2. Health 

providersô 

attitudes or 

behaviors 

Patients are 

dependent on 

physicians 

Borg Xuereb et 

al.  (Healthcare 

providers) 

  

Good 

communication 

(including 

Ferguson et al.  

(Healthcare 

providers) 
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listening, 

interpreters, written 

information) 

Open discussion 

and understanding 

anticoagulation 

Ferguson et al.  

(Healthcare 

providers) 

  

Assign 

anticoagulation 

providers to work 

with the same 

patients over time                                                              

Kauffman et al.  

(Patients) 

  

Providing 

reassurance to 

patients when they 

have achieved their 

INR goal 

 Wild et al.  

(Patients, 20%) 

 

Pharmacy 

education 

Ferguson et al.  

(Healthcare 

providers) 

Shen et al.  

(Healthcare 

providers, 

89%) 

 

D. Health System-Related Facilitators 

D1. 

Healthcare 

support 

Nurse or 

pharmacist-led 

anticoagulation 

management 

service                                                               

Ferguson et al.  

(Healthcare 

providers); 

Lowthian et al.  

(Healthcare 

providers) 

 

 Stafford et al.  

(Pharmacist-

delivered warfarin 

education was 

associated with a 

significant 

difference 

between the 

intervention 

patientsô baseline 

and day 8 mean 

warfarin 

knowledge scores 

of 64.5% (95% 

CI, 61.0ï68.5%) 

and 78.0% (95% 

CI 74.5ï81.5%; P 

< 0.001.). Airee et 

al.   (TTR, 

Control vs. 

Protocol, 

P=0.006). Al 

Ammari et al.   

(Time needed to 

stabilize INR 

within the 

therapeutic range 

(days ± SD) is 
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less. Control 

group =5.46 ±3.96 

vs Intervention 

group= 3.5 ±2.43). 

Durand et al.  241 

new patients from 

category 1 and 2 

are now on 

appropriate 

anticoagulation, 

leading to an 

interim 

improvement of 

18% (62 to 80%, 

p<0.0001). van 

Fessem et al.   A 

significant 51% 

increase in safe 

preoperative plans 

(P<0.001). 

Warfarin booklets 

(written 

information).                                                               

Bajorek et al.  

(Healthcare 

providers); 

Drewes et al.  

(Healthcare 

providers); 

Ferguson et al.  

(Healthcare 

providers) 

  

Thorough 

assessment of the 

patients 

Bajorek et al.  

(Healthcare 

providers); 

Drewes et al.  

(Healthcare 

providers); 

Ferguson et al.  

(Healthcare 

providers); 

Lowthian et al.  

(Healthcare 

providers); 

Robson et al.  

(Healthcare 

providers) 

  

A greater 

utilization of carer 

support and 

services 

Bajorek et al.  

(Healthcare 

providers) 
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Further support for 

the primary care 

setting            

Borg Xuereb et 

al.  (Healthcare 

providers) 

  

Electronic personal 

health records plus 

education 

  Edwards et al.  

(the proportion of 

patients with an 

in-range INR at 

first clinic visit 

post-

hospitalization 

increased from 

35.8% to 60.3% 

(p=0.02).). Chen 

et al.  (Mean score 

on knowledge of 

dabigatran 

increased, p = 

0.007)) 

Case management                                                              Ferguson et al.  

(Healthcare 

providers) 

  

Multi -disciplinary 

care                                                 

Ferguson et al.  

(Healthcare 

providers) 

  

Discharge planning                                                          Kauffman et al.  

(Patients) 

  

Medication event 

monitor system                            

Platt et al.  

(Patients) 

  

Computer-assisted 

oral anticoagulant 

dosage program     

  Ryan et al.  (TTR 

was significantly 

higher, median 

TTR 74% vs 

58.6%; z=5.67, P 

< 0.001.); van 

Fessem et al. (A 

significant 51% 

increase in safe 

preoperative plans 

(P<0.001).) 

D2. Patients 

expectation to 

health system 

Adequate 

reimbursement                                       

Kauffman et al.  

(Patients) 

  

More 

personalised/real-

time 

communication 

Kuljis et al.  

(Patients) 

  

Pragmatic and 

collaborative 

patientïclinician 

partnerships                                                                                     

Kuljis et al.  

(Patients) 
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Recognition of 

expert patient 

knowledge and 

expertise 

Kuljis et al.  

(Patients) 

  

D3. 

Communicati

on within 

system. 

Health care 

organization                                                

Drewes et al.  

(Healthcare 

providers); 

Vaanholt et al.  

(Patients).   

  

Delivery system 

(re)design                                           

Ferguson et al.  

(Healthcare 

providers) 

  

Good GP/GP 

support                                                       

Ferguson et al.  

(Healthcare 

providers) 

  

Facilitated 

telephone 

communication 

between nurses and 

physicians                                               

  Field et al.  (TTR: 

1. 53.1%: 50.0% 

adjusted 

difference: 4.5% 

(95% CI, 0.3%-

8.7%).) 

Improved role 

clarification                                            

Lowthian et al.  

(Healthcare 

providers) 

  

D4.  Clinical 

evidence  

HAS-BLED score 

(bleeding 

assessment score).                                                             

Ferguson et al.  

(Healthcare 

providers) 

Berger et al.  

(Providers, 

100% more 

confidential for 

their decision.) 

 

Targeted guidelines                                                          Borg Xuereb et 

al.  (Healthcare 

providers) 

 Robson et al.  

(Increased people 

on anticoagulants 

(p<0.001)) 

Computer software 

supporting clinical 

decisions 

  Robson et al.  

(People with 

CHADS2 VA 

SC >=1 on 

antiplatelet 

decreased 

(p<0.001).) 

Abbreviation: INR, international normalized ratio; OAC, oral anticoagulant; AF, atrial fibrillation; 

TIA, transient ischemic attack; GP, general practitioner 
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Abstract 

Objective: To explore the opinions of health care providers and patients on the desired content and 

format of patient education on oral anticoagulant medication (OAC), in addition to perceived 

barriers to high-quality patient education.  

Data sources: Five focus group discussions in two health regions in Southwestern Ontario from 

2017-2018. 

Study Design: We applied qualitative descriptive methods in a focus group study on OAC 

management. 

Data Collection/Extraction methods: Five focus group discussions were conducted with 19 

patients, 7 caregivers, and 16 health care providers (physicians, nurses, and pharmacists). During 

the focus groups, data on education were collected and analysed using content analysis as part of 

a qualitative descriptive approach. Transcripts were analyzed using conventional content analysis.  

Principal Findings: We identified the five themes of patient education on OAC management: (i)  

content of OAC education (rationale, risk, and appropriate drug administration methods), (ii) the 

best times for providing OAC education (time of OACs initiation along with continuing education), 

(iii) preferred education delivery strategies (case management targeted patient information 

summaries from authoritative sources such as Thrombosis Canada and video education), (iv) 

patient and community pharmacist engagement in OAC education and (v) perceived barriers to 

optimal patient education (patients depending too much on their health care providers for advice, 

the limited time patients spend with health care providers, gaps in clear communication between 

providers, and the lack of a nationally or provincially coordinated OAC management program).  

Conclusion: Our focus groups suggest that patients, caregivers and health care providers support 

the need for education on OACs, including for patients taking DOACs. The optimal combination 

of content, format, duration, timing, and sources for OAC education requires further research.   

Keywords: oral anticoagulants; patient education; focus group; qualitative research.  
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What is known on this topic 

¶ Education of patients is thought to be critical for high-quality OAC management because 

improving patients' knowledge has the potential to improve their self-management skills 

and adherence. 

¶ Systematic reviews show that there is no high-quality evidence that supplemental patient 

education improves patient outcomes. 

¶ There are several educational theories which provide a framework for patient education 

but defining the optimal content components, appropriate format, timing, and duration is 

still an unmet goal in OAC patient education. 

What this study adds 

¶ We explored the five themes of patient education on OAC management, including content 

of OAC education, the best time for OAC education, preferred education delivery strategies, 

engagement of patients and community pharmacists in education, and barriers to optimal 

patient education. 

¶ Despite a lack of high-quality evidence showing that patient education can improve clinical 

outcomes, our findings suggest that patients, caregivers and health care providers support 

the need for OAC education.  

¶ The optimal combination of content, format, duration, timing, and sources for OAC 

education requires further research.   
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INTROCUCTION  

Oral anticoagulants (OACs) are highly effective for the prevention and treatment 

of thromboembolic diseases (Sterne et al., 2017). In addition to the vitamin-K-

antagonist (VKA) (e.g., warfarin), the direct oral anticoagulants (DOACs) (e.g., 

dabigatran, rivaroxaban, apixaban, and edoxaban) are now available. The OAC 

prescription volume continues to increase in Canada and worldwide (Lippi, 

Mattiuzzi, Cervellin, & Favaloro, 2017; Weitz et al., 2015). Optimizing the 

management of OACs is essential, as they are high-risk medications with an 

attendant risk of bleeding and bleeding-related adverse events (Choi & Douketis, 

2012). Education of patients is thought to be critical for high-quality OAC 

management (Danielle E. Clarkesmith, Pattison, Lip, & Lane, 2013) because 

theoretically, improving patients' knowledge can improve their self-management 

skills and adherence (Schwanda & Gruber, 2020; Smet et al., 2018; Steffel et al., 

2018). 

Patients' management on OAC is complex due to the chronic use, the potentially 

fatal side effect of bleeding, the multiple comorbidities of older patients, and the 

frequent procedures requiring reconsideration of OAC (Grille, Martín, & 

Torregrossa, 2019; Weitz & Pollack, 2015; Werth, Breslin, NiAinle, & Beyer-

Westendorf, 2015). Furthermore, the limited time of front-line health care providers 

increases the challenge of providing high-quality OAC education (Wang et al., 

2020). Systematic reviews show that there is a lack of high-quality evidence that 

supplemental patient education improves patient outcomes (D. E. Clarkesmith, 

Pattison, Khaing, & Lane, 2017; Paquette et al., 2019; Wong, Schulman, 

Woodworth, & Holbrook, 2013). However, most studies were carried out in the era 

of warfarin as the dominant OAC, and the interventions varied in education timing, 

content, format, and target population. Currently, DOACs are the dominant OAC 

in many countries (Raschi, Bianchin, De Ponti, De Ponti, & Ageno, 2017). 

Although DOACs are said to require less monitoring, they still require the same 

orientation to their benefit, harms, adherence, procedures, drug coverage, and 

duration (Janzic & Kos, 2017). The aim of patient education is to enable 

"individuals to make informed decisions about their personal health-related 

behaviour" (Bellamy, 2004). Several educational theories have provided a 

framework of patient education, but defining the optimal content components, 

appropriate format, timing, and duration is still an unmet goal in OAC patient 

education (Hews-Girard, Guelcher, Meldau, McDonald, & Newall, 2017).   

One valid method of exploring important aspects of optimal patient education is to 

use qualitative research methods to seek input from key stakeholders. To inform 

our randomized controlled trial evaluating the coordination of OAC management 
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early post-hospital discharge in adults, we conducted focus groups on barriers and 

facilitators to optimizing oral anticoagulant therapy management.  Since patient 

education was identified a priori as a likely facilitator for OAC management, we 

included it as a discussion topic in the focus groups. The objective of this study was 

to explore the perspectives of patients, caregivers and health care providers on the 

desired content, timing and format of patient education along with perceived 

barriers to high-quality patient education. 

METHODS  

The present study was a data secondary analysis of a focus group study. We 

followed the principles of qualitative description (Hamilton & Finley, 2019; 

Neergaard, Olesen, Andersen, & Sondergaard, 2009) and the consolidated criteria 

for reporting qualitative research (COREQ) guidelines (Tong, Sainsbury, & Craig, 

2007). The protocol for this qualitative research was approved by Hamilton 

Integrated Research Ethics Board (HiREB #1639) and the Tri-Hospital Research 

Ethics Board for Kitchener-Waterloo-Cambridge (THREB#2017-0635). 

Participants 

To ensure sufficient diversity of opinion, we recruited patients, caregivers, and 

health care providers using purposeful sampling in a city (Hamilton) with a tertiary 

academic medicine centre including thromboembolism specialists, and Kitchener-

Waterloo area (KW) with community hospital facilities, in Southwestern Ontario 

(Luciani, Campbell, Tschirhart, Ausili, & Jack, 2019). The inclusion criteria for 

patients included current use of OACs, a history of using OACs (but had 

discontinued taking them) or a refusal of OAC therapy. Eligible caregivers were 

those with at least 1-year of experience facilitating OAC use on behalf of a patient. 

Patients and caregivers were recruited from lists provided by investigators' 

practices. Health care providers were recruited via email or phone invitations from 

the study investigators. The technique of snowball sampling (a purposive 

nonprobability approach in which the researcher recruits a few volunteers who, in 

their turn, recruit other volunteers) (Noy, 2008) was also used until adequate 

numbers of health care providers were recruited. Our target health care providers 

were primary or secondary health care providers who prescribe, dispense, or 

manage OAC therapy. We aimed to balance profession (hematologist, family 

physician, clinical pharmacologist, thromboembolism nurse, pharmacist), practice 

location (rural or urban), sex, and working length of time practicing. 

Focus groups were conducted separately with patients/caregivers (n=3) and 

health care providers (n=2) in the two cities between May 2017 to April 2018.  The 



 

Ph.D. Thesis ï Mei Wang; McMaster University ï Health Research Methodology 

67 
 

target sample size for each focus group was 6-8 participants.  An over recruitment 

of 2-4 participants was pursued for each focus group in case there were "no-shows."  

Procedure 

All focus groups were organized in the two cities at a time and date convenient for 

the participants and researchers. Before each focus group discussion, all 

participants signed informed consent forms and completed a brief demographic 

questionnaire (Appendix I).  Each focus group lasted around 2 hours. All focus 

group discussions were facilitated by an experienced focus group facilitator (MS) 

with training in qualitative methods and with no prior relationship to the 

participants. In addition, two other research staff were present to take notes during 

the discussions and take field notes.  All group discussions were digitally recorded, 

transcribed by a professional transcriptionist and de-identified.  Participants 

received a $25 gift card as an honorarium for their time.  

Focus Group Guide  

The research team developed semi-structured questions to identify the barriers and 

facilitators to optimal anticoagulation management.  Questions on patient education 

were asked as an independent section of the guide. Questions for the health care 

provider focus groups asked about OAC education that patients currently receive, 

their perceptions of patient understanding about OACs and barriers and facilitators 

to OAC patient education. The education questions for patients and caregivers 

focused on their perceptions about their level of knowledge about blood thinners, 

the education they received when they were first prescribed OACs, barriers to OAC 

education and their suggestions for OAC education (Appendix II).  

Data analysis 

Demographic questionnaire data were analyzed using descriptive statistics. 

Conventional content analysis was used to analyze the focus group transcripts. Two 

investigators (MS and MW) independently conducted line-by-line open coding and 

met to develop a preliminary list of codes which was applied to the remaining 

transcripts (Hsieh & Shannon, 2005). Once coding was complete, the research team 

met to review coding reports and group codes into categories/themes. NVivo 

software, version 11.0 (QSR International) was used for data management. 

RESULTS 
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Five focus groups were held, three with patients/caregivers (two in Hamilton and 

one in Kitchener-Waterloo), and two with healthcare providers (one in Hamilton, 

one in Kitchener-Waterloo).  A total of 42 individuals participated including 19 

patients, 7 caregivers, and 16 healthcare providers. Just over half (n=14, 53.8%) of 

the participants were female and the mean age was 62.2 years (SD=13.9). Most 

patients (n=18, 94.7%) were currently using OACs, with the most frequent duration 

of use being more than 3 years. The 16 health care providers included 4 pharmacists 

(25%), 3 nurses (19%), and 9 physicians (56%). Two-thirds of the healthcare 

providers (n+12, 75%) were female and the mean age was 48.4 years (SD=8.6). 

(Table 1). 

The content of OAC education (What) 

The rationale and benefit for taking OACs 

Providers described what information they typically share with their patients. As 

one hematologist shared:  

"I really spend a lot of time at the beginning helping the patient to 

understand the medication that they're taking and the reason that they're taking it"- 

[hematologist, Hamilton] 

 A pharmacist explained what content they believed is important for OAC 

patient education: "I think the most important factor there would be people who 

truly understand the outcomes when they do not take medication properly.  That 

they actually understand how the medication is working and what it's really 

doing."- [pharmacist, Kitchener-Waterloo]. 

In addition, many patients realized the benefits of the OACs for them, for 

example, 

 "I guess the benefits are to live to see another day" and "So, basically, it's 

keeping me from having a stroke or any other issues that could be happening from 

the clotting. That's my understanding."- [patient, Hamilton] 

Following the correct dose schedule and monitoring 

Both healthcare providers and patients described how important it is to take OACs 

correctly.  
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"éif I have to write it down every single day, this is what you do.  So, just 

how to take it, and when to come back." - [family doctor, Kitchener-Waterloo] 

As one patient reflected, knowing how to take the medications appropriately 

is essential for them: 

"I think the number one thing to prevent harm from ourselves is knowing 

what medications to takeéto an extentéknowing how to take the medications 

appropriatelyé."- [patient, Hamilton]  

The risks of taking OACs 

A provider mentioned the risk of taking OACs as an important component of 

education: 

"I think that ... you (should) really try to make clear what's a problemélike, 

what are the signs of bleedingéwhen do you need to seek help?" - [nurse, 

Kitchener-Waterloo] 

In addition, patients believe that knowing the risks of OACs is important for 

them too,  

"Patient knowledge is one of the biggest things because if you do not know, 

you can't advocate for yourselfé As long as the patient knows what the 

ramifications are oféwhat the risks areéthey can advocate for themselves."- 

[patient, Hamilton] 

The best time for OAC education (When) 

At initiation 

Physicians identified the start of OAC therapy as an ideal time for providing patient 

education:   

"éfor the initial discussion with the patient. We might be called in with the 

Resident to have that initial discussion"- [hematologist, Hamilton] 

"éat the time when the patient is first prescribed blood thinners, I think it 

would be very useful if they were given half an hour of a video presentation that 

covers all bases." ï [nurse, Hamilton] 
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Most patients appreciated the initial education they received: 

"éfirst, I would say that I had an excellent first hematologist.  Eleven years 

ago, Dr. XX really set me up, right off the bat; took the time to explain everything 

to me; I took notes." ï [patient, Hamilton] 

Continuing anticoagulation discussion 

From the perspective of health care providers, OAC education should be ongoing 

through their relationship with the patient.   

"The initiation conversation is not the same as the maintenance conversation; 

is not the same as changes in their medical stability or status, changing along the 

way; is not the same when other medications are started or stoppedé." ï [family 

doctor, Kitchener-Waterloo] 

"So, it's sort of an ongoing education that happens face to face because people 

are coming in for routine monitoringé" - [nurse, Hamilton]  

"Whenever I re-prescribe a DOAC or warfarin, I go through the discussion 

again for each medication, why they're taking this." ï [family doctor, Hamilton] 

From the patient's perspective, continuing education is necessary:  

"é knowledge is so important and although we get the initial knowledge when 

we first start taking this and we are loaded with a lot of information, I think over 

time weésome of us may become complacent and, perhaps, not remember some of 

the fine parts." "And we need to be updating our knowledge and, certainly, keeping 

it current because, otherwise, like everything else, this is so much overload of 

information that we tend to forget some important aspects of this therapy."- [patient, 

Hamilton] 

Preferred education delivery strategies (How) 

Case management approach 

For health care providers, case management was a recommended approach.  

"It is case management approach é You use the anticoagulation encounter 

as an opportunity to case-manage the whole situation more broadly."- [nurse, 

Kitchener-Waterloo] 
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"é use that opportunity as a face-to-face to say, "Yes, we're here for your 

Coumadin, but let us talk about your diabetes; let us talk about your heart failure; 

let us talk about advanced care planning, etc., etc. é" ï [hematologist, Kitchener-

Waterloo] 

However, the providers also recognized that not all patients have access to 

a case management approach:   

"I think that we have to be realistic and know that a lot of patients aren'téor 

that case management approach is not available to a lot of patients.  (Murmurs of 

agreement) é" ï [family doctor, Hamilton] 

Education checklist 

Some health care providers mentioned using a checklist as a tool for patient 

education:  

"We actually have a checklist to make sure we don't forget anything." "Our 

initial checklist is really helpful, but we get to reinforce that information through 

our relationships with people ongoing, which is very nice." ï [nurse, Hamilton] 

Handouts/Brochures 

Some of the patients appreciate the handouts they received:  

"And they did give me tons of information; I still have all theéthe handouts 

they gave me.  They've been awesome."  - [patient, Hamilton] 

"I would have appreciated something onéa handout that's sort of 

explaining the pros and cons of the medication I was taking." ï [patient, Hamilton] 

The utility of handouts was also confirmed by healthcare providers:    

"We've always used paper tools to enhance what we tell them." ï [nurse, 

Hamilton] 

However, some providers expressed their concerns about brochures 

provided by pharmaceutical companies,  
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"The question is, are they [brochures] better than nothing...They got a bulk 

shipment of it [handouts] and got a few in storage, they can be outdatedéThey can 

be biased.  They are very heavily branded." - [family doctor, Kitchener-Waterloo] 

Other delivery formats (e.g., a video) 

Some other education delivery formats were mentioned: 

"I think we should make it easier to get information to the potential users of 

the drugs.  And I think one of the bestéeasiest wayéis to use a video."  - [patient, 

Hamilton] 

"It is hard for people to understand those thingséI just do not think we 

really know exactly what tools are useful. Some people are developing tools with 

the help of patient input to identify whatémaybe it is not written information, 

maybe it is pictures and diagramsé"- [nurse, Hamilton]  

Peer education 

Patients expressed their eagerness for the opportunity to communicate with other 

patients, 

"émaybe there's a list of some people that doctor might call and these 

people that are about to go on warfarin might have the opportunity to talk to 

somebody that is on it.  I could see how that might be helpful for some people." ï 

[patient, Hamilton] 

Public awareness 

Patients mentioned the importance of increasing public awareness about OACs and 

their side effects:  

"I really think, you know you see TV commercials, if you are having a stroke, 

blurred vision, this and that.  There is nothing for blood clotséThere's no education 

to tell people, "Oh, you probably have a blood clot.  You should go to the 

Emergency Room." ï [patient, Hamilton] 

Thrombosis Canada website 

Providers identified the Thrombosis Canada website as a useful resource for patient 

education:   
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"There are videos on the Thrombosis Canada website so that's great."- [nurse, 

Hamilton]  

 "The Thrombosis Canada website which you can print things off for patients.  

So, there is every disease that we treat and every drug that we use is available for 

print off so we can always give that to the patients.  And I think we all use those 

regularly."- [nurse, Hamilton] 

The appropriate persons to carry on the education (Who) 

Frontline physician at initiation 

Patients stated that the frontline doctors should perform the initial education,  

"Mainly, though, like, the frontline physician has to be where we get at least 

the start of our knowledge." ï [patient, Hamilton] 

"For our education, anyway, it has got to start at the frontline with the 

doctor that diagnoses us, whether that is a family physician or a hematologist." - 

[patient, Hamilton] 

Community pharmacist potential 

Providers described relying on community pharmacists to do some education:  

"What's the role for community pharmacy? Huge potential." "it's a matter 

of family docs developing relationships with pharmacists so that you can trust that 

they're getting the proper education.  (Others agreeing)."  - [family doctor, 

Kitchener-Waterloo] 

Patients shared positive experiences with their local pharmacist,  

"The pharmacists have been great, too." ï [patient, Kitchener-Waterloo] 

Self education 

Many patients believed that it was their responsibility to educate themselves.  

"Take care of yourself and you've really got to answer the questions because 

they will not give you that." "And educate yourself.  Really educate yourself." - 

[patient, Hamilton] 
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Another patient shared, "You cannot depend on, sometimes, like, the pharmacy 

oréyou know, you gotta be on the ball and look after yourself.  That's from my 

experience."  - [patient, Kitchener-Waterloo] 

Barriers to patient education. 

Lack of necessary education content and effective format 

One of the specific barriers identified by health care providers is the limited 

education that occurs for DOACs.   

"I always worry a little bit about the education with the DOACs compared 

to Warfarin brings everybody's radars up." - [nurse, Hamilton]  

"We actually have, sometimes in an hour, set up to go over everything, like, 

top to bottom (on Warfarin).  Give them the information, everything.  But if someone 

is started on a DOAC, they get the DOAC and they get the two-minute spiel and 

that's the end of it." - [specialist, Hamilton] 

Some patients not interested in education 

A family doctor from the Hamilton focus group recalled one of his patients' words, 

"I trust you.  You're not going to give me something that's going to kill me, 

hopefullyé so, I might not spend a lot of time educating some people because they 

don't need it, or they don't want it."  

Limited time of health care providers for education 

One of the common barriers cited is the limited time that health care providers have 

to spend with patients.  As one of the specialists described,  

"So, there is very limited time to be able to sit down and have that 

conversationé" ï [specialist, Hamilton] 

Poor communication within the healthcare system 

Poor communication between specialists and family doctor was mentioned, for 

instance, a family doctor said,  

" é there's no really good way, other than me filling out these forms and 

having the desk clerk fax them off andéand who even knows if that happens or if it 
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goes to the right person.  There iséit is really difficult to communicate from 

hospitaléor even from doctor to doctoréin real time about what's happening. " - 

[family doctor, Hamilton] 

Lack of regional or larger OAC programs 

One of the doctors expressed his disappointment in Canadaôs infrastructure for 

OAC information compared to that in other countries:  

"So, there is several examples of the patient education platform for 

anticoagulation that works very well and has very robust outcomes, but we don't 

use it in Canada because our systems are so fragmented. We do not even have (local) 

anticoagulation programmingélet alone regional, let alone provincial, let alone 

national." "Is there something better? There is but we don't use it in Canada.  éin 

New Zealand, and Germany, and Sweden, and Iceland, for example, where they 

have national anticoagulation registriesé it's a patient self-management 

modeléand so, for example, in Sweden you've got over two hundred thousand 

patients registered on the national registry and their time in therapeutic range is 

over eighty percent.  And has been for decades."  -[specialist, Hamilton] 

DISCUSSION 

Patient education can influence patient behavior and produce changes in attitudes, 

knowledge, and skills necessary to maintain or improve health (Adams, 2010; 

Physicians, 2000). Although there is no high-quality evidence that supplemental 

patient education improves patient outcomes (Clarkesmith, Pattison, Khaing, & 

Lane, 2017; Paquette et al., 2019; Wong, Schulman, Woodworth, & Holbrook, 

2013), understanding the benefits and risks of medications is believed to be an 

important component for patients' medication adherence (Gellad, Grenard, & 

Marcum, 2011; Jimmy & Jose, 2011; Timmers et al., 2017). In the present study, 

our participants (healthcare providers and patients) offered perspectives based on 

their experiences, about the content, format, and timing of OAC patient education 

and perceived barriers to OAC patient education.   

Patients, caregivers and health care providers agreed that the rationale, risk, 

and adherence   of OACs should be included in patient education. There are no 

specific Canadian guidelines for OAC patients' education contents. However, the 

national patient safety goal for anticoagulant therapy was defined by the Joint 

Commission of the United States (Commission, 2018). According to the Joint 

Commission, the content of OAC education for patients should include adherence 

to medication dose and schedule, the importance of follow-up appointments and 
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laboratory testing, potential drug-drug and drug-food interactions, and the potential 

for adverse drug reactions. These guidelines are consistent with our findings for the 

important content of OAC education.  

Despite the low quality of the evidence, continuing patient education is 

thought to be effective in improving patients' knowledge, behaviors, and clinical 

outcomes (Bzowyckyj, Dow, & Knab, 2017). In the present study, in addition to 

the initial education given to patients, health care providers described their 

emphasis on continuing anticoagulation education. Until now, no specific study has 

focussed on the efficacy of patients' continuing education on OAC management yet. 

Future high-quality research is needed to explore this topic. 

In this study, patients, caregivers, and health care providers expressed the 

need for a variety of formats for patient education. They described how written 

education materials (brochures or handouts) may be important but are easily 

outdated, may have problems with commercial bias, and are not suitable for patients 

with health literacy barriers (Hersh, Salzman, & Snyderman, 2015). Education 

videos were also mentioned but still require the same attention to timeliness, 

freedom from bias, and health literacy. Thrombosis Canada has printed material 

and educational videos on thromboembolic diseases on each OAC for patients and 

providers (https://thrombosiscanada.ca/thrombosis-canada-materials/). However, 

no study has evaluated the utilization of those formats and their effect on patient 

outcomes.  In addition, although there were challenges for OAC case management 

(Lowery, Haley, & Bussey, 2005), trials have showed the effect of the case 

management for medical delivery (Hernández-Zambrano et al., 2019; Iliffe et al., 

2014). Furthermore, the lack of national thromboembolic programs for patients and 

lack of public awareness of the thromboembolic disease were identified as barriers 

by the health care providers and patients, respectively. Unlike cancers and diabetes, 

public awareness for thromboembolic disease is low globally (Wendelboe et al., 

2015). Although there is an annual World Thrombosis Day internationally, it does 

not appear to be well known or utilized by patients. Similarly, large OAC 

management programs remain unproven to improve clinical outcomes, add 

additional health care costs and would further fracture overall medical care.  

The traditional education personnel are the health care providers, including 

the specialists, physicians, and thrombosis nurses, which is consistent with our 

findings. In addition, we found the potential role that pharmacists can play in 

continuing OAC education during the OAC maintenance. Both physicians and 

patients have mentioned the role of pharmacists played in the OAC management in 

the present study. Although pharmacists are only trained in a few aspects of OAC 

management, pharmacist-managed anticoagulation programs have been shown to 
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improve patient knowledge on anticoagulants control, patient quality of life, and 

patient satisfaction, but no statistical benefit in thromboembolic events or bleeding 

occurrence (Liang et al., 2020; Verret et al., 2012; Zhou et al., 2016). In addition, 

patient self-education was suggested by patients in the present study. A randomized 

controlled trial has showed that the culturally adapted chronic disease self-

management programme improved self-efficacy and self-care behaviour in patients 

with chronic disease (Griffiths et al., 2005). However, high quality evidence is 

needed to explore the benefit of patient self-education on OAC management. 

For the barriers of the OAC education, concerns of communication within 

the health care system have been mentioned by both the health care providers and 

patients. This is consistent with our systematic review, which indicates that poor 

communication is one of the barriers to OAC management (Wang et al., 2020). 

According to expert opinion, optimal communication between the specialists, 

family doctors, nurses, and pharmacists is required in a compelling format to deal 

with transitional care problems, including patient education (Foppe van Mil et al., 

2016; Owens et al., 2014). In practice, communication in healthcare can be 

improved (Kripalani et al., 2007; Vermeir et al., 2015). In addition, a lack of 

necessary educational content delivered in an effective format was mentioned as 

another barrier. Warfarin, which has been used in practice for decades, has mature 

educational content (Wofford, Wells, & Singh, 2008). In this study, both health 

providers and patients mentioned that more patient education about DOACs would 

be of benefit, especially when transitioning from warfarin to DOACs. Similar to 

warfarin education, DOAC patientsô education should include the rationale for use 

(benefits for preventing or treating thrombosis), harms (bleeding), and the 

importance of adherence to treatment and clinical follow-up (Arthur Allen et al., 

2021). Therefore, in practice, it is necessary for health care providers to perform 

DOAC education following the standard guideline to supply sufficient information 

on DOACs. 

Using focus group discussions and rigorous qualitative research methods, 

we demonstrated the importance of patient education about OACs to patients and 

providers and identified key barriers and facilitators to providing education.  

However, there are some limitations for this study. First, the present study is a 

secondary analysis of the data, which may affect the saturation of the results 

(Saunders et al., 2018; Szabo & Strang, 1997). Next, our study results were based 

on the experiences and perspectives of a small number of health care providers and 

patients in Hamilton and Kitchener-Waterloo areas, which may not be generalizable 

to other health care settings or other geographic locations. Finally, there was a 

potential selection bias for the participants, in those patients and providers who 
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agreed to participate in the focus groups may have more strongly held views on the 

topic that they wish to share.  

The implications for this study for practice are supplying useful information 

to health care providers in terms of education contents, formats, appropriate time, 

education personnel, and possible barriers. RCTs with clearly defined education 

arms in patients initiating anticoagulation are needed to confirm our statement. 

CONCLUSION 

Despite a lack of high-quality evidence showing patient education can 

improve actual clinical outcomes, both patients and health care providers still 

support its provision, including for patients taking DOACs. It is possible that the 

best combination of contents, length, timing, source, formats, and avoiding possible 

barriers of education would improve clinical outcomes but requires further research 

to clarify.   
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Appendix 1A. Baseline Demographics- Health care Providers 

 

IDNO:  |__|__|__|__|           Facilitator Initials:  |M|__|S|            Note-taker Initials : 

|__|__|__| 

Participant sub-group:   Health care Providers                                                            Audio:  

|__|__|__|                                               

Group number:  |__|__|                                                              Date: June 27, 2017            

 

1. Age: _____ 

 

2. Gender:  

 Male       

 Female 

 

3. Occupation: 

 Physician 

 Nurse Practitioner 

 Registered Nurse 

 Pharmacist 

 Other  

 

4. Name of clinic or institute: _____________________ 

 

5. Practice time: ________years 

 

6. Specialty (if applicable):____________  

 

7. Type of Practice  

 Inpatient 

 Outpatient 

 Both 

 

8. Location of Practice 

 Urban 

 Rural 

 Rural Remote 

 

9. Involvement in Oral Anticoagulant (OAC) Management (check all that 

apply): 
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 Prescribe OACs 

 Supervise OAC management for my patients 

 Supervise OAC management on behalf of another health care 

provider(s) 

 Dispense OACs 

 Advise other HCPs on the management of OACs 

 Manage OACs as part of my job as MRP (Most Responsible 

Practitioner) 

 Other (please specify):__________________________________ 

 

Appendix 1B. Baseline Demographics: Patients/Caregivers 

 

IDNO:  |__|__|__|__|           Facilitator Initials:  |__|__|__|            Note-taker 

Initials : |__|__|__| 

Participant sub-group:   Healthcare Providers                                                               

Audio:  |__|__|__|                                               

Location: (circle one):             Hamilton/Kitchener-Waterloo 

Group number:  |__|__|                                                          Date: 

|__|__|/|__|__|/|__|__|            

 

1. First Name: ________________Last Name Initial____ 

 

2. City of Residence: 

 

 Hamilton 

 Kitchener-Waterloo 

 

3. Age________ 

 

4. ñBlood thinnerò (oral anticoagulants-OAC) Status 

 Previous user 

 Current user 

 Refused blood thinner 

 Caregiver 

 

5. Duration of blood thinner use 

 0-6 months 

 6 months -1 year 

 1-3 years 
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 3+ years 

 

6. Reason for use 

 Atrial Fibrillation (irregular heart rhythm) 

 Previous venous thromboembolism (blood clot in leg or lung) 

 Mechanical heart valve 

 Other, please describe: __________________ 

 

7. Health care provider monitoring my blood thinner 

 Doctor (please select one of the following): 

o Family Physician (GP) 

o Specialist (e.g., Hematologist or Cardiologist or Internal 

Medicine, etc.) 

 Nurse (please select one of the following): 

o Registered Nurse (RN) 

o Registered Nurse Practioner (RNP) 

 Pharmacist 

 Other: ________________ 

8. Number of previous clotting events (for example, stroke or TIA (mini 

stroke), pulmonary embolism (lung clot), DVT (leg clot), heart attack, clot 

on heart valve, clot in major blood vessel supplying leg or arm) 

 0 

 1 

 2 

 3 

 4 

 5 or more 

 

9. Number of previous bleeding events 

 0 

 1 

 2 

 3 

 4 

 5 or more 
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Appendix 2A. Focus Group Topic Guide- Healthcare Providers 

 

FGD IDNO  |__|__|__|__|           Facilitator Initials  |__|__|__|                     Note-

taker Initials  |__|__|__| 

Participant sub-group:  Healthcare providers                   Digital file : |__|__|__|        

Date   |__|__/__|__/__|__|                                           Location: (circle one): 

Hamilton/Kitchener-Waterloo 

 

Introduction  

I am ______________________________ from ______________________ 

(Facilitator) 

There are 2 research staff that will be assisting me today (introduce them and 

explain their roles) 

V Explain general purpose of the study: 

¶ For overall study: To improve the management of oral anticoagulants, 

both self-management by patients and provider management, as 

improved management will advance the safety and effectiveness of the 

anticoagulants.  

¶ For FGD (healthcare providers): To discuss barriers and facilitators to 

optimal oral anticoagulant management for patients and for healthcare 

providers such as adherence, and ideas for improving the management 

of oral anticoagulants. 

 

V Aims of the discussion and expected duration (1 hour) 

V Who is involved in the process (other participants) 

V What will happen with the collected information and how the 

participant/target group will benefit 

V Ask group to endorse the proposed ground rules, for example: 

¶ Only one person talks at a time. 



 

Ph.D. Thesis ï Mei Wang; McMaster University ï Health Research Methodology 

88 
 

¶ It is important for us to hear everyoneôs ideas and opinions. There are 

no right or wrong answers to questions ï we are interested in learning 

about your experiences, your opinions, and your ideas  

¶ It is important for us to hear all sides of an issue ï if you experience is 

different from that the group is talking about, we hope that you will 

share it with us. 

V Check position and functioning of tape recorders 

V Confirm that everyone has completed the consent form: ask if there any 

questions and confirm permission to digitally record the discussion   

V Describe process for transcription and reason for participants to identify 

themselves with their first name before they speak and how that name will 

be replaced with a number in the transcript to protect identity  

Domain  Topic 

Introduction  Could everyone please introduce themselves and their 

specialty? 

Management  

of 

anticoagulants 

Health care providerôs perspective anticoagulant 

management 

¶ Thinking about all of your patients who are on oral 

anticoagulants, Iôd like to ask you to think about 

which patients have the best adherence to taking the 

medication as prescribed. 

¶ Why are these patients doing well with taking their 

oral anticoagulants? (Probes: patient level factors, 

support system, think of one patient who is doing 

really well ï what things contribute to their success 

with taking the oral anticoagulants?) 

¶ What other behaviours do you believe are important 

for high quality patient self-management?  
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¶ What features of healthcare provider management 

and follow-up of patients are key to high quality 

OAC management 

¶ Thinking about all your patients who are on oral 

anticoagulants, Iôd like to ask you to think about 

which patients are not adhering to the medications.  

¶ Why are these patients not doing well with taking 

their oral anticoagulants? (Probes: patient level 

factors, drug side effects, drug interactions, support 

system, think of one patient who is really having a 

difficult taking their anticoagulants as prescribed ï 

what challenges do they face?) 

¶ What are some of the difficulties you experience 

with managing these medications in your patients?  

(Probes: Adequate time and resources for patients to 

be informed? Think about one of the patients where 

you are had a very difficult time managing their oral 

anticoagulants ï what made it difficult?) 

¶ What things would help you to manage your patients 

use of anticoagulants more successfully? Probes 

(patient level factors, system level factors) 

¶ What factors help vs. hinder patient compliance with 

OACs 

¶ Can you suggest things that would improve 

anticoagulation management? 

Education ¶ How are patients educated about oral 

anticoagulants? 

¶ Do you feel you patients understand enough about 

anticoagulants? 

¶ What do you feel are barriers and facilitators to 

patient education about anticoagulants? 
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¶ Do you find patients receive enough education about 

anticoagulants?  

Communication ¶ What sorts of communication (face-to-face, phone 

calls, email) do you think help vs hinder optimal 

OAC management? (Probe: Are there any specific 

communication barriers you can think off? 

communications to and from patients, other HCPs, 

labs, etc.)   

¶ What communication (face-to-face, phone calls, 

email) would you think helps to ensure the 

medication you are taking are managed in the best 

possible way? What types of communications would 

make management more difficult? Is there any 

suggestions you have that could improve this? 

 

Appendix 2B. Focus Group Topic Guide- Patients/Caregivers 

FGD IDNO  |__|__|__|__|           Facilitator Initials  |__|__|__|                   Note-

taker Initials  |__|__|__| 

Participant sub-group: (circle):  Healthcare providers/Patients                     

Digital file : |__|__|__|        

Date   |__|__/__|__/__|__|                                       Location: (circle one): 

Hamilton/Kitchener-Waterloo 

Introduction  

I am ______________________________ from ______________________ 

(Facilitator) 

There are 2 research staff that will be assisting me today (introduce them and 

explain their roles) 

V Explain general purpose of the study: 
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¶ For overall study: The use of blood thinners, both self-management by 

patients and your medical teamôs management, as improved use will 

advance the safety and effectiveness of the blood thinners which are 

also known as ñanticoagulants 

¶ For FGD (patients): To explore the difficulties patients experience 

when taking blood thinners, things that make it easier to take them and 

ideas to improve blood thinner use in the future. 

V Aims of the discussion and expected duration (1 hour) 

V Who is involved in the process (other participants) 

V What will happen with the collected information and how the 

participant/target group will benefit 

V Emphasize the Facilitator is not a health care professional and cannot 

answer and questions regarding medications and treatment and that this 

should be discussed with the healthcare provider. 

V Emphasize we would like to discuss the experience with blood thinners 

not the healthcare system in general 

V Ask group to endorse the proposed ground rules, for example: 

¶ Only one person talks at a time. 

¶ It is important for us to hear everyoneôs ideas and opinions. There are 

no right or wrong answers to questions ï we are interested in learning 

about your experiences, your opinions, and your ideas  

¶ It is important for us to hear all sides of an issue ï if you experience is 

different from that the group is talking about, we hope that you will 

share it with us. 

V Check position and functioning of tape recorders 

V Confirm that everyone has completed the consent form: ask if there any 

questions and confirm permission to digitally record the discussion   
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Domain Topic 

Introduction  ¶ Iôd like to begin by asking each of you to introduce yourself 
and describe if you are a patient or caregiver. Please also share 

if you are currently taking blood thinners or have taken them in 

the past or have refused to take them.   

 

Anticoagulant 

Knowledge  

Patients/Caregivers perspective on oral anticoagulation 

management 

 

¶ Weôd like to begin the discussion by talking about ñblood 
thinners,ò specifically the potential benefits and harms. 

¶ Can you start by telling me why you are taking blood thinners 

or, if you have refused to take them, why the doctor suggested 

you take them? 

¶ Now can you tell me about the potential benefits of blood 

thinners? 

¶ Now can you tell me about the potential harms of blood 

thinners? 

¶ Are you able to take your blood thinners exactly as your doctor? 

If yes, why? (Probe: What things help you to do this? (Are you 

comfortable with blood thinners)? Probe (patient level factors, 

doctor level factors, system level factors, support).  

If no, why not? (Probe: Comfort level with blood thinners? 

What things make it difficult for you to take the blood thinners 

exactly as your doctor has prescribed? What would make it 

easier for you to take them as prescribed?).  

¶ Have you talked about these challenges with your doctor? 

(Probe why/who not.) 

¶ Do you have trouble taking your medication as prescribed? 

¶ What types of behaviour do you think prevent you from having 

your anticoagulants managed in the best possible way? 

¶ What behaviours help to make sure anticoagulants are managed 

in the best possible way? 

¶ For those who take blood thinners, have you ever thought about 

stopping them? If yes, why? 
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¶ For those who have stopped taking blood thinners, would you 

mind sharing why you stopped taking them? 

¶ If your doctor has suggested that you take blood thinners but 

you have refused to take them can you tell us why you have 

refused?  

Education ¶ Do you feel you know enough about the blood thinner that you 

are taking or that your doctor has recommended for you? 

Probes: what things would you like to more about? Can you 

share the types or sources of education you have received? 

Communication ¶ What communication (face-to-face, phone calls, email) would 

you think helps to ensure the medication you are taking are 

managed in the best possible way?  

¶ What communication would make management more difficult?  

¶ Is there any suggestions you have that could improve this? 
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