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Abstract 

Canadian pharmacists received prescribing authority in 2007 and at present, Albertan 

pharmacists have the broadest scope of practice in the North America. The expanded scope of 

practice including prescribing activities was warranted to improve healthcare services. There 

have been noteworthy discussions in the literature on pharmacist prescribing. However, existing 

literature were predominantly focused on the outcome of pharmacist prescribing and 

stakeholders’ perception about pharmacist prescribing in Canada. Little was known about the 

diffusion and adoption process of prescribing into the pharmacy practice. Therefore, the 

overarching objective of this thesis was to understand pharmacists’ adoption of prescribing in 

Alberta by applying Diffusion of Innovation (DoI) theory. To achieve this objective, we 

developed a conceptual model using DoI, Self-efficacy, Role belief, and Relational coordination 

theories and conducted five studies: 1) A scoping review to characterize existing literature on 

pharmacist prescribing in Canada according to research type, methodological trend, and key 

findings; 2) Development of a survey questionnaire to explore pharmacist prescribing adoption 

and establishment of the psychometric validity of the scales using factor analysis; 3) 

Characterizing pharmacists according to their self-reported prescribing practice using cluster 

analysis; 4) Exploring factors predicting pharmacist prescribing frequency and types using 

regression analysis; and 5) Family physicians’ experiences and perceptions of pharmacist 

prescribing using the Interpretive Description method.  

In the scoping review, we found that quantitative studies were mostly focused on measuring the 

outcome of pharmacist prescribing whereas; qualitative studies explored stakeholders’ 

perceptions. The review also suggested gaps in the evaluation of pharmacist prescribing 
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adoption, impact on physicians’ practice, comparison of prescribing practice across provinces, 

and its impact on the economic system. In the second study, we developed a survey 

questionnaire and established the validity of five scales measuring potential predictors of 

pharmacist prescribing adoption – self-efficacy, prescribing belief, support from practice, impact 

on practice, and use of the Electronic Health Record (EHR). In the third study, we ran a 

secondary analysis of the survey data by applying cluster analysis and identified three major 

types of prescriber- “Renewal prescriber,” “Modifier”, and “Wide ranged prescriber”. The group 

comparisons confirmed the expected characteristics of the groups and provided evidence of the 

validity of the groups. In the fourth study, on exploring factors predicting pharmacist prescribing 

adoption, we identified practice setting, support from practice, self-efficacy, and year of 

experience as the significant predictors of pharmacist prescribing frequency. On the other hand, 

pharmacists’ practice setting and self-efficacy toward prescribing were significantly associated 

with the types of pharmacist prescribing adoption. In the fifth study, the qualitative exploration 

of family physicians’ experience and perception provided us insight on physician-pharmacist 

collaboration while pharmacists are adopting prescribing activities. We found three key beliefs 

(i.e., renewal versus initiating new prescription, community versus team pharmacist, and “I am 

responsible”) that shaped the physician-pharmacist prescriber collaboration. Two themes 

emerged from the analysis of collaboration process- trust and communication. We also found 

gaps in awareness and communication strategies to foster collaboration.  

The overall findings of this thesis suggest that features of practice setting, pharmacists’ 

attributes, and interprofessional collaboration with physicians shaped the pharmacist prescribing 

adoption in Alberta. Other jurisdictions that are planning to authorize pharmacist prescribing can 

reflect on our findings. Pharmacy researchers, policy-makers, and pharmacists themselves can 
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play key roles in the successful adoption of pharmacist prescribing and improve the efficiency of 

health care system. Future research might evaluate the change in healthcare delivery system 

resulting from pharmacist prescribing as well as alterations in the relational dynamics between 

physician and pharmacist prescribers. 
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Chapter One 

Introduction 

1.1 Background 

Canada is experiencing population shift as baby boomers age and this is resulting in increased 

demand for healthcare service, and growth in the healthcare expenditure. Canada spends 45% of 

all public-sector health care funds on seniors (i.e. age 65 and over) who comprise 15% of the 

Canadian population.(1) Three-quarters of this senior group have at least one chronic disease.(2) 

This elevated demand for health service accounts for additional physician consultations, nurse 

assistants, medication uses, hospital services, and pharmacist supports. However, there is a low 

physician to population ratio of 2.28 physicians per 1,000 populations (i.e. ranks 28 out of 35 

developed nations), and an imbalance in urban-rural (i.e. <10% in physician practice in a rural 

area) and family physicians-specialists distribution in Canada. (3) Similar scenarios are 

prevailing in other regulated countries, such as, the United Kingdom (UK), the United States 

(US), New Zealand (NZ), and Japan.(4) Considering the elderly population, unequal distribution 

of physicians, increased healthcare cost, and problematic chronic disease management, 

healthcare policies warranted expanded scope of practice and non-medical prescribing for other 

healthcare providers so that they can use their expertise to address the increased demand for 

healthcare services. 

1.2 Emergence of non-medical prescribing and pharmacist prescribing 

Non-medical prescribing is prescribing done by healthcare professionals other than physicians 

within their level of competency and expertise. It was first conceptualized in England in 1986 

with proposing the idea of nurse prescribing.(5) In 1994, independent nurse prescribing from a 
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nurse prescribers’ formulary (NPF) was sanctioned in several pilot sites in England, and 

eventually, the success of the pilot project enabled expansion to all nurses in England in 2001.(6) 

In 2003, further changes in policy approved supplementary prescribing by appropriately trained 

nurses and pharmacists which allowed them to prescribe under the supervision of physicians.(6) 

Physiotherapists, chiropodists/podiatrists, radiographers, and optometrists received similar 

prescribing authority in 2005.(6) Legislation approved independent prescribing for both nurses 

and pharmacists in 2006.(6) 

Pharmacist prescribing used to exist even before the legislative approval in England. In the 

United States, pharmacist prescribing has been part of collaborative drug therapy management 

(CDTM) since 1979 and pharmacists were allowed to provide optimal drug therapy within the 

delegated authority by physicians.(7) As a part of CDTM, pharmacists may order laboratory 

tests, assess patients, initiate and modify drug therapy, monitor patients, and administer drugs.(8) 

The level of authority varies in each state’s CDTM legislation, which is evolving over time. 

Pharmacists in New Zealand are also involved in collaborative prescribing.(9) Australian 

pharmacists can prescribe schedule 2 and schedule 3 medicines. (10) Schedule 2 medicines (e.g. 

dextromethorphan, simple analgesic, non-sedative anti-histamine, nasal spray containing 

steroids) are generally considered safe and used to treat minor ailments. Pharmacists are allowed 

to provide these medications to the patients.(10) Schedule 3 medicines (e.g. Orlistat, 

Pseudoephedrine, Salbutamol) are known as pharmacist-only medicines because even though 

these drugs are safe pharmacists’ advice and follow-up are required to purchase these drugs.(10) 

Pharmacists are also allowed to extend a prescription provided by an authorized prescriber up to 

one year.(10) 
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1.3 Pharmacist prescribing in Canada 

In the last 10 years, provinces in Canada have introduced different policies regarding the 

extended scope of pharmacy practice, especially focused on prescribing activities.(11) As 

pharmacists’ scope of practice falls under provincial jurisdiction, prescribing authorities vary 

across Canada. (Figure 1.1) These policies authorized pharmacists to practice following 

prescribing related activities.   

1.3.1 Prescribing for minor ailments 

Pharmacists can prescribe over-the-counter and prescription drugs with wide safety margins to 

treat minor, self-diagnosed or self-limiting disease conditions. Lab tests and long-term follow-

ups are not required to prescribe. (12) Pharmacists are prescribing for minor ailment and 

smoking cessation in all provinces except two provinces (i.e., Ontario and British Columbia).(13) 

1.3.2 Emergency prescribing  

Pharmacists can provide emergency supplies of prescribed medication to a patient. Pharmacists 

can prescribe to treat symptoms when there is an instant necessity of drug therapy and another 

primary prescriber is unavailable. (14) In six out of ten provinces (i.e., Alberta, Saskatchewan, 

Manitoba, New Brunswick, Nova Scotia, and Prince Edward Island) pharmacists are prescribing 

in emergency conditions when the patient has no other access to medical care but require 

immediate attention.(13) 

1.3.3 Renewing prescription 

Pharmacists can monitor and authorize the refill of existing prescriptions to ensure appropriate 

and effective care. (14) Pharmacists of all the ten provinces and one territory (i.e., Northwest 
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Territory) can renew or extend prescription for continuity up to different periods according to the 

provincial regulations.(13)   

1.3.4 Prescription alteration 

Pharmacists can modify or adapt a new prescription written by another prescriber to alter dosage, 

formulation, regimen or duration of the prescribed drug.(14) Pharmacists in all provinces are 

allowed to adapt a prescription by changing the dosage, formulation or regimen if needed.(13) 

1.3.5 Therapeutic substitution 

Pharmacists can substitute a new prescription written by another prescriber to provide similar 

therapeutic effect with improved drug therapy. (14) Pharmacists can make therapeutic 

substitutions in all the provinces except three (i.e., Ontario, Manitoba, and Quebec) in 

collaborative practice agreement or independently.(13)   

1.3.6 Initiating new prescription 

Pharmacist with special authorization can initiate new drug therapy based on their own 

assessment of the patient or in collaboration with another authorized prescriber or in cooperation 

with a non-authorized health care professional.(14) Pharmacists are allowed to initiate new 

prescription collaboratively in five out of ten provinces (i.e., Alberta, Saskatchewan, Manitoba, 

New Brunswick, and Nova Scotia).(13) Only Albertan pharmacists with  Additional Prescribing 

Authority (APA)can initiate new prescription independently.(13) 

In three provinces (i.e., Alberta, Manitoba, and Quebec), pharmacists are also allowed to order 

and interpret lab tests as a part of their assessment and monitoring of the patient.(13,14) 

Pharmacists are also authorized to administer vaccines in the all provinces excluding Quebec and 
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they are also able to administer injection of any drug except narcotic and controlled ones in the 

all provinces except British Columbia, Ontario, Quebec, and Nova Scotia.(13)  

In Canada, pharmacist prescribing is guided by several professional components. Pharmacists 

must maintain independence and professional relationship with both patients and other 

healthcare providers. Pharmacist prescribing should be in the patient’s best interest and not for 

their (i.e., Pharmacists’) own family members. Pharmacists need to have competence and 

sufficient clinical knowledge as well as practice evidence-based prescribing for approved 

indications. (15) Prescribing decisions and their rationale should be documented and conveyed to 

other health care professionals involved in patient’s care. (15)  

Alberta was the first jurisdiction in Canada, to authorize pharmacist prescribing.(16) Albertan 

pharmacists acquired this approval in 2007 under several timely and positive influences which 

included re-designation for all healthcare providers regarding scope of practice in the Health 

Professions Act, support from the Alberta College of Pharmacists (ACP), a strong platform of 

pharmacists’ knowledge and skill supported by the pharmacy education program, independent 

research support, healthcare providers’ collaboration, and a requirement for timely and fair 

access to health care services.(17) Pharmacists in Alberta are authorized to carry out prescribing 

schedule 1 drugs, except narcotic and controlled drug (i.e., opioids and its derivatives, 

barbiturates, and benzodiazepines).(16) They are involved in altering dose, substituting a drug 

within the same therapeutic class, prescribing for continuation of therapy and prescribing in 

emergency conditions. Pharmacists with APA can initiate new prescription independently or in 

collaboration with another health care provider after appropriate assessment within their limit of 

competency at the point of access.(16) To receive this special authorization of prescribing, 

pharmacists have to submit a comprehensive application package to the ACP providing evidence 
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of quality patient care.(18) Additionally, Albertan pharmacists are authorized to inject vaccines, 

schedule one drugs with prior training and order and interpret lab test for the patients. 

Pharmacists in Alberta have broadest scope of practice in Canada at present.(13) (Figure 1.1) 

1.4 Literature on pharmacist prescribing and gap 

In Canada, researchers have focused on different areas of pharmacist prescribing to examine and 

explore, such as, the consequences of pharmacist prescribing, perceptions of different 

stakeholders, evolution of pharmacy practice, and changes in regulation. (19) The majority of the 

studies focused on measuring outcomes of pharmacist prescribing and showed positive clinical 

outcomes of pharmacist prescribing in terms of chronic disease management, reducing blood 

pressure, symptomatic improvement, quality of medication use, quality of life and cost, 

effectiveness.(20-33) Renewing prescriptions by pharmacists reduced ambulatory physician 

visits before the renewal, but there was also increase in visits after the dispensing.(34)  Literature 

on pharmacist prescribing in the UK and US provides a slightly different story. There is limited 

international research on the clinical outcome of pharmacist, prescribing and those studies 

provide evidence of improved quality of patient care such as extended patient consultation time, 

reduced waiting time, and better patient education.(35-37)  

Although no negative outcome was reported in the literature, contradictory perceptions and 

concerns about patient safety were found in Canada.(38-48)  The general public tentatively 

supported an expanded role for pharmacists in tasks familiar to patients, such as continuing 

ongoing medication therapy. (38). Governments and pharmacists exhibited immense support of 

prescribing to improve patients’ access to medications (43) Still, the literature suggests that the 

general public and physicians have a low level of understanding and beliefs about expanded role 

for pharmacists. (38, 42) In the UK and Australia patients supported prescribing by physician 
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after initial diagnosis and complex situations.(10,37) Physicians in the both UK and US reported 

pharmacist prescribing reduced their workload and allowed them to concentrate on more 

specialized tasks.(36,49) But physicians in the UK showed less favour for independent 

pharmacist prescribing and their major concern is pharmacists’ lack of training related to 

diagnosis.(35, 50)  

The complexity of practice, evolving around pharmacist prescribing, has been explored in 

research related to practice change. The uptake of some prescribing activity is low in Canada. 

(34,51) Literature has suggested that practice setting, liabilities, efficiency, workload, 

interprofessional acceptability and collaboration, and application processing time are all 

influencing factors.(51-54) In the UK, community pharmacists reported inadequate access to 

patient records, insufficient staffing, and lack of support and collaboration from general 

practitioners as hurdles for embracing prescribing into practice, which led to three times less 

adoption of prescribing in community pharmacies compared to hospitals.(55) On the contrary, 

the UK literature suggests, chronic diseases, such as hypertension, could be better managed when 

community pharmacists and general practitioners work collaboratively.(56) But this 

collaboration is being hindered due to lack of a suitable communication system between 

community pharmacists and general practitioners.(56)  

However, there was lack of summary of research on pharmacist prescribing in Canada as well as 

little was known about pharmacists’ prescribing adoption level and other healthcare 

professionals’ experience and awareness about pharmacist prescribing practice. 

1.5 Objectives 

The broad intent of this thesis was to understand pharmacist prescribing adoption and its impact 

on physicians’ practice in Alberta. Following were the main objectives of this thesis: 
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1. To explore the factors those have impacted Albertan pharmacists’ frequency and 

types of prescribing adoption. (Quantitative study) 

2. To explore Albertan family physicians’ perceptions and experiences of 

pharmacist prescribing. (Qualitative study) 

1.6 Conceptual framework 

As adoption of new behaviors is complex, we used “Diffusion of Innovation” (DoI) as an 

overarching theory for this thesis. As DoI theory explains the process of adoption of an 

innovation or a new practice or behaviour (57), it is useful to describe the uptake of prescribing 

practice by pharmacists. Greenhalgh’s model illustrated eight features of diffusion of innovation- 

the innovation, the adopters, system antecedents, system readiness, communication and 

influence, the outer context, the implementation process, and linkage between design stage and 

implementation stage.(58) We used four features of DoI theory (i.e. the innovation, the adopters, 

system readiness, and communication and influence)  in application of this model to the 

quantitative study. Due to absence of the external or organizational lens in our survey data 

collection procedures we excluded the rest of the four features. In the quantitative research, we 

used “Self–Efficacy” theory (59) and “Role Belief” theory (60) for further elucidating 

pharmacists’ beliefs as a part of the DoI theory. However, we designed our qualitative study to 

explore the integrative organizational network and collaboration aspects of the “outer context” 

feature of the DoI theory. We also employed “Relational Coordination theory”(61) to understand 

the physicians-pharmacists’ relational dynamics from physicians’ perception of pharmacist 

prescribing in the qualitative study. This qualitative study characterised factors from the outer 

context (i.e. physicians’ perceptions and experiences) that may have impacted pharmacist 

prescribing adoption.(62) (Figure 1.2) 
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1.7 Dissertation outline 

We conducted five studies to meet the main objectives of the thesis. First, we conducted a 

scoping review to characterize the literature on prescribing by pharmacists in Canada according 

to methodological trends, research areas and key findings (Chapter 2). This study facilitated us in 

identifying gaps in existing literature regarding pharmacist prescribing adoption. The second 

study (Chapter 3) was conducted to establish the evidence of validity and reliability of the scales 

measuring variables those might affect pharmacist prescribing in Alberta. Chapter three 

described the development process of the survey questionnaire and my contribution to this study 

was the establishment of the initial psychometric properties of the survey instrument. We used 

exploratory factor analysis to establish convergent validity and reliability of the scales. We used 

these scales as factors to predict pharmacist prescribing adoption in the fourth study. Descriptive 

analysis of the survey results were previously published.(63) In the third study (Chapter 4), we 

used cluster analysis to characterize Albertan pharmacists into different groups according to their 

types of prescribing practice by conducting a secondary analysis of a survey data in Chapter 3.. 

This study grouped pharmacist prescribers according to their prescribing behaviors. In the fourth 

study (Chapter 5), we conducted a secondary analysis using hierarchical multiple regression and 

sequential logistic regression analysis of the survey data to examine the factors that have 

impacted Albertan pharmacists’ frequency and types of prescribing adoption. The fifth study 

(Chapter 6) was a qualitative exploration of Albertan family physicians’ experiences and 

perceptions of pharmacist prescribing using interpretive description methodology. This study 

elucidated the impact of pharmacist prescribing adoption on the physicians’ practice and 

provided us insight on strategies to improve pharmacist prescribing adoption while collaborating 

with physicians.  
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Figure 1.1 Pharmacists’ scope of practice in Canada 
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Figure 1.2 Conceptual framework of dissertation research 
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2.1 Abstract 

Background: Pharmacists in Canada have been prescribing since 2007.  The review aims to 

explore the volume, array and nature of research activity on Canadian pharmacist prescribing and 

to identify gaps in existing literature.  

Method: We conducted a scoping review to examine the literature on prescribing by pharmacists 

in Canada according to methodological trend, research area, and key findings. We searched for 

peer-reviewed research articles and abstracts in Ovid Medline, Ovid EMBASE, and International 

Pharmaceutical Abstract (IPA) without any date limitation. A standardized form was used to 

extract information.  

Results: We identified 167 articles, and 26 articles and 12 abstracts met inclusion criteria. Half 

of research studies (20) used quantitative methods including surveys, trials and experimental 

designs with; 11 studies used qualitative methods and seven used other methods including mixed 

methods, review articles, or case study. Predominate research areas included patient outcomes 

(13 studies), perceptions of prescribing (10) and practice change (11).  Pharmacist prescribing 

was adopted when pharmacist practiced patient centred care and resulted in positive patient 

outcomes. Stakeholders held contrasting perceptions of pharmacist prescribing.  

Discussion:  Canadian research has demonstrated the benefits of pharmacist prescribing on 

patient outcomes which are not present in international literature.  Future research may consider 

a meta-analysis addressing the impact on patient health.  Gaps in research include comparisons 

between provinces, impact on physician’s services, overall patients’ access to the healthcare 

system, and safety and economic implications for society.  
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Conclusion:  A growing body of research on pharmacist prescribing has captured the early 

impact of prescribing on patient outcomes and perceptions of practice. Opportunities exist for 

PAN-Canadian research examining the system impact.  

2.2 Introduction 

Pharmacists have training and expertise in medication therapy as well as patient care capabilities 

to assess and respond to patients’ health care and drug-related needs. While pharmacists are 

often perceived as medication dispensers, their professional role goes well beyond this simplistic 

caricature. Pharmacists are important members of the healthcare team who have the skill and 

knowledge to initiate, monitor, and adjust drug therapy (1) and are well recognized by the 

general public as knowledgeable about medications (2). While medicine and dentistry 

professions dominate the prescribing activity, other health care professionals such as 

optometrists, podiatrists, midwives, and nurse practitioners have been granted prescribing 

rights.(3) Similarly, pharmacists’ expanded professional role includes prescribing.  Pharmacist 

prescribing is different from prescribing by other healthcare professionals. Pharmacists may alter 

or adapt a prescription, renew a prescription for continuity, provide an emergency supply, or 

initiate a new medication therapy (i.e., prescription and non-prescription therapies). (4) 

The jurisdictive power of prescribing by pharmacists varies between countries. Internationally 

there are different models of pharmacists prescribing.(1,5) In the United Kingdom (UK), 

supplementary prescribing (i.e. prescribing authorities through different protocols, formularies) 

by the pharmacist was approved in 2003. Then in 2006, pharmacists obtained independent 

prescribing rights (i. e. prescribing personnel is solely responsible for the patient assessment, 

initiating therapy and clinical management).(1,5,6) In the United States (US) there are also two 

models of pharmacist prescribing. Over 41 US states allow dependent prescribing as a part of 
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Collaborative Drug Therapy Management (CDTM) and five states allow collaborative 

prescribing of controlled substances.(7-10) The independent prescribing model was first 

introduced in a Florida VA out-patient clinic.(9) 

In contrast with the UK and USA, prescribing in Canada varies by jurisdiction. In the last seven 

years, provinces in Canada have introduced a number of differing policies regarding the 

extended scope of pharmacy practice especially focused on prescribing activities.(5) Pharmacists 

can independently prescribe in 7 out of 10 provinces. In Canada, independent prescribing 

includes extending existing prescriptions (10 provinces), adapting existing prescriptions (i.e., 

change of drug dosage and formulation in 9 provinces and therapeutic substitution in 7 

provinces) and initiating new prescriptions (7 provinces).(11) In some provinces (Saskatchewan, 

Nova Scotia, and Prince Edward Island) initiating new prescriptions refers to pharmacist 

prescribing only as part of the assessment and prescribing for minor ailments. (11) In Alberta 

pharmacists with additional prescribing authority can prescribe prescription only drugs excluding 

narcotics and controlled substance based on initial assessment, or in collaboration with either 

another authorized prescriber or regulated health professionals with non-prescriptive authority. 

(4) There is variability in provincial and employer-sponsored reimbursement for patients for 

prescriptions written by a pharmacist.(10)  

The objective of prescribing by the pharmacist is to make use of pharmacists’ expertise and 

knowledge to improve the health of Canadians. Legislation and practice models are changing 

depending on the effect on patient care and patients’ outcomes of prescribing by pharmacists.(5) 

There have been a noteworthy discussion in the literature about the benefits and problems of the 

expanded scope of pharmacists’ practice in Canada.(5) For seven years, pharmacists have 
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performed many types of prescribing within Canada. Therefore, we aimed to review the 

empirical literature on pharmacist prescribing in Canada. 

2.3 Objectives 

The objective of this scoping review was to characterize the literature on prescribing by 

pharmacists in Canada according to methodological trends, research areas, and key findings.  

2.4 Methods 

2.4.1 Scoping review 

We conducted a scoping review of the research on the prescriptive authority of Canadian 

pharmacists. The purpose of a scoping review is to give an overview of volume, array, and 

nature of research activity by mapping the available literature on a particular field of study.(12) 

Scoping reviews identify the gaps in existing literature but do not assess research quality.(12) 

2.4.2 Search Strategy 

The following three electronic databases were searched without any limitation of the date of 

publication: Ovid Medline, Ovid EMBASE and International Pharmaceutical Abstract (IPA). 

Key search terms included “Pharmacist prescribing,”  “Prescribing by protocol or protocol-based 

prescribing,” “Collaborative prescribing,” “independent or supplementary prescribing,” 

“Adaptation of prescription,” and “Minor ailment prescribing.” They were combined with search 

terms related to Canadian or different provinces and territories of Canada. We used different 

terminologies as the context of pharmacist prescribing varies across Canada. For example, 

prescribing is called “expanded role” or “additional prescribing authority” in Alberta, 

“adaptation service” in British Columbia, and “minor ailment prescribing” in Saskatchewan, 

Manitoba and Nova Scotia. 
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A detailed search strategy is presented in Appendix 1. All searches were then exported to 

RefWorks, a reference manager software, and duplicates were removed. The search results are 

shown in Figure 1.  

2.4.3 Study Selection 

Studies were eligible for inclusion if they were related to prescribing activities of pharmacists in 

Canada and were published in English as peer-reviewed research articles or abstracts. The two 

authors screened each article in two stages independently. In the first stage, we reviewed titles 

and abstracts for potential relevance. In the second stage, we obtained full-text articles for further 

evaluation and examined to determine eligibility. We resolved any discrepancies regarding 

inclusion by discussion. 

2.4.4 Data Synthesis 

We used a standardized form to extract data from the selected studies and verified the data for 

accuracy and inclusiveness. The following study characteristics were recorded: lead author, year 

of publication, location, subject, method, analysis, results or key findings and research design. 

We categorized the literature according to methodological trend, research area, and key 

findings.(13) The guiding questions were as follows: “What data analysis techniques are most 

commonly used in research?” and “What is the range and frequency of topics being explored in 

research?”  Initially, we organized the research by research methods: using inferential statistics, 

descriptive statistics and qualitative or combined data analysis methodologies. We were open to 

adding categories as required. We extracted and categorized all research questions to understand 

the breadth of ideas and themes. Then we compared the study topics to find similarities and 

clustered them into broader categories. We identified the gaps after analyzing the data and 

themes extracted from the existing literature.  
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2.5 Results 

We identified 167 articles, excluding 127 articles after initial screening and two articles after 

full-text assessment for eligibility, resulting in 26 articles and 12 abstracts that met the inclusion 

criteria (Figure 1). These publications represent 35 datasets. Findings are summarized in tables 

organized by research areas (Table 1-5). 

We found 20 quantitative studies, 11 qualitative studies, three mixed method studies, one case 

study, one observation and two document analyses. Quantitative manuscripts used surveys (8 

studies) (2, 14-20), experiments (3 studies) (21-23), randomized control trials (5 studies) (24-28) 

and others (4 studies) (29-32). Qualitative studies explored perceptions of pharmacists (33) or 

pharmacy students (34)(2 studies), stakeholders (3 studies) (35-37), media (1 study) (38) and 

different factors influencing the practice change (5 studies). Two methodology papers describe 

the mixed method (semi-structured interview and survey) to explore pharmacists’ perception 

about prescribing in Alberta, British Columbia, and Ontario.(44,45) Another mixed method 

study used online survey with both open-ended and 5 point scale questions to explore the public 

attitude towards the expanded role of pharmacists in Nova Scotia.(46) Two rich descriptions of 

regulatory changes summarized independent prescribing rights across Canada.(10,47)  Finally, 

there was a case study (48) and description of higher education training of independent 

pharmacist.(49) Two studies collaborated with Australia (34) and Scotland (49). 

2.5.1 Key Findings by Research area  

By analyzing the topics for similarities and grouping them into broader categories we found five 

research areas: outcomes (13 studies), perceptions of prescribing (10), practice change (11), 

regulatory scan (2), and training (2).   
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First, 13 studies measured the “outcome” or impact of the pharmacist prescribing including 

clinical, medication use, and humanistic and economic outcomes. (Table 2.1).(18, 22-32, 48) 

Three papers, evaluating the outcome of pharmacist prescribing on use of antihypertensive(24), 

cardiovascular risk reduction(28), and health care use(23), were on study design and did not 

report any result. All remaining studies reported the benefit of pharmacist prescribing.  Seven 

studies showed benefit in clinical patient outcome. These studies found improved risk factor 

control in patients with prior stroke(25), reduced systolic blood pressure(SBP) (26,31) and LDL-

c (27), improved glycemic control in poorly controlled type 2 diabetic patients(22), and 

improved quality of life in uncontrolled type 2 diabetes in a cost-effective manner (32). Not only 

better chronic disease management but also significant symptomatic improvement was reported 

by  81% patients while pharmacists prescribed for the minor ailment in Saskatchewan.(18) A 

case study found that pharmacist prescribing in collaboration with other healthcare professionals 

facilitated the detection of an underlying disease.(48) Two studies found pharmacist prescribing 

improved medication use with an increased drug-related problem identification(29) and 

increased use of emergency contraceptive pills.(30)  Finally, one study showed benefit in 

humanistic and economic outcomes in terms of improved quality of life and cost-effectiveness 

when pharmacists initiated insulin therapy in uncontrolled type 2 diabetes. All of the studies used 

the quantitative method, except the case study. (18,22-32,48) Among 12 quantitative studies, five 

studies were randomized control trials. (24-28) 

“Perception” or insight about pharmacist prescribing was evident in 10 studies (Table 2.2).  

Researchers used different lenses such as public, students, government, physician and 

pharmacists themselves to understand the insight.(2, 33-38,44-46) The general public in 

Saskatchewan and Nova Scotia agreed with pharmacists prescribing in minor ailment 
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management (2, 46), emergency (2) and prescription renewal (46) but showed less support in 

diagnosing new diseases and prescribing a treatment plan(2). Pharmacy students and health care 

stakeholders perceived that independent prescribing was shaping the profession in the right 

direction (34) as well as increasing patients’ convenience and benefiting healthcare 

delivery.(36,37) On the other hand, physicians expressed concerns about patient safety and 

delegation of authority.(36) Pharmacy owners and managers reported benefits to prescribing in 

addition to multiple workplace barriers.(35) Similarly, newspaper analysis revealed contradictory 

views, lack of clarity and a lack of consistency in pharmacists prescribing.(38) Pharmacists in 

BC were in favour of potentially prescribing oral contraceptive pills, but had concerns about 

liability.(45) On the other hand, pharmacists in Alberta with experience defined prescribing in 

one of three ways: the physical task of writing a prescription, integral part of patient care and 

legislated the definition of prescribing.(33) Results were not included in one paper on study 

design.(44) Nine of ten studies used qualitative methods: qualitative only (33-38) or in 

combination with quantitative surveys (44-46). Face-to-face, telephone, and interview surveys 

were used in these nine studies. A documented analysis was added to one group of interviews 

(37) and was the sole method in another (38).   

We found 11 studies on “practice change,” that concentrate in three areas:  the extent of 

pharmacist prescribing, factors that influence pharmacists uptake of prescribing, and impact of 

prescribing on workload and collaboration (Table 2.3).(14-17, 19, 20, 39-43) Level and extent of 

prescribing adoption in different settings were analyzed in two studies. These studies found 

greater adoption of advanced prescribing activity in patient-focused pharmacists than product 

focused ones (40) and, practice of adjusting ongoing medications than initiating a new 

prescription by pharmacists with additional prescribing authority(19). Six studies summarized 
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factors influencing pharmacist prescribing. Three of these studies reported the value of additional 

prescribing authority and increased efficiency as motivating factors, increased risk, liabilities and 

lengthy application processing as draw backs. (14, 41, 42), Practice setting was found as 

impelling factor as there was more patient-focused prescribing in primary care network than in 

community setting(39). Again, two surveys pharmacists’ showed personality traits as driving 

factor of adoption of prescribing and reported that pharmacists with more extroversion and 

openness made progress on their applications for additional prescribing authority.(15, 16) 

Pharmacist prescribing also affected their workload and collaboration.(17,20,43) Increased 

service time and labour cost were found in British Columbia due to adaptation service by 

pharmacists.(17) In Saskatchewan, researchers will be looking at pharmacist workload after the 

introduction of prescribing.(20) Pharmacist prescribing influenced collaboration and 

interprofessional communication.(43) In the community setting, collaboration is encouraged by 

the process of informing prescribing decision to another prescriber especially physicians. In 

collaborative teams, pharmacists are empowered with the ability of assessing patients and 

implementing care plan.(43) Mostly quantitative survey methods were used in this research 

area.(14-17, 19, 20) One abstract was on study design and did not report any result.(20) In 

qualitative studies, researchers analyzed semi-structured telephone interviews (39, 40) and 

written responses to open-ended questions on an e-mail survey(41).  

“Regulatory changes” were the focus in two studies (Table 2.4).(10, 47) In the first, researchers 

summarized prescribing rights across Canada and identified significant diversity among 

provincial regulations.(10) In the second, a policy analysis of legislation in Alberta found that 

pharmacist prescribing resulted from a legislative opportunity that was supported by strong 
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communication among stakeholders, research evidence, and early identification and resolution of 

stakeholder barriers (47). 

Two studies concentrated on evaluating “training” programs to improve knowledge of 

prescribing pharmacists (Table 2.5).(21, 49) One study found that training significantly 

increased pharmacists knowledge of prescribing the Emergency Contraceptive Pill (ECP).(21)  A 

qualitative abstract described a collaborative project in which five pharmacists from Nova Scotia 

participated in a one-week training program on independent pharmacist prescribing in 

Scotland.(49) 

2.6 Discussion 

We addressed three objectives in this review of the pharmacy practice literature on pharmacist 

prescribing in Canada. First, by analyzing the design trend, we found research favoured 

quantitative methods; second, by examining the breadth of different research areas in this field, 

we observed  similar prominence of research on outcome or impact and perception regarding 

pharmacist prescribing; and finally, the analysis of key findings provided us with information 

about positive healthcare outcomes of pharmacist prescribing, contradictory views of different 

stakeholders and different aspects of practice changes.  

In terms of study design, we found predominately quantitative methods with surveys and trials 

and experimental designs and fewer qualitative or mixed methods studies. In contrast, 

researchers in the UK used mostly qualitative methods to understand the prescribing activity by 

pharmacists.(50)  As prescribing by pharmacists is a new paradigm in Canada, the use of 

qualitative research methods may help us to acquire in-depth understanding of how and why 

pharmacists are behaving in a particular way.(51) We found three mixed method studies, which 

may generate in-depth and multifaceted information to understand pharmacist prescribing. 
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In the spectrum of research areas, a major emphasis on outcome and equivalent importance on 

perception and practice change were found in the literature;  in contrast, most of the literature 

based on UK practice explored perceptions of different stakeholders with a limited focus on 

clinical and economical outcome and practice change.(52) A substantial application of 

quantitative research methodology was found in this area to understand outcome (17, 18, 22-32) 

and practice change (14- 16, 19, 20), whereas most of the qualitative and mixed method 

approaches were used to explore perceptions or insights about pharmacist prescribing (34-38, 44, 

45) and practice change(39-43). The growing quantitative research may indicate a need for a 

meta-analysis addressing the impact of pharmacist prescribing on patient health. 

Research on stakeholders perceptions on pharmacist prescribing in Canada suggests the 

coexistence of multiple and contradictory views.(38) On one hand, government and pharmacists 

exhibited immense support of prescribing to improve patients’ access to medications(37); on the 

other hand, physician expressed concerns over patient safety and pharmacists’ lack of diagnostic 

skill.(36) Physicians in the UK believe supplementary prescribing (i.e., physicians have direction 

oversight) by pharmacists improved overall patient care but concerns were expressed regarding 

independent prescribing and pharmacists’ role in diagnosis.(36,53)  Negative outcomes of 

pharmacist prescribing have not been documented in the literature. In contrast, Canadian 

research shows that pharmacist prescribing improved patient outcomes.(18, 22, 29, 48) In 

Canada, the general public tentatively supported an expanded role for pharmacists in tasks 

familiar to patients such as continuing ongoing medication therapy.(2) Conversely, patients in 

the UK perceived pharmacists as an alternative to doctor prescribing in primary care and there is 

general acceptance of pharmacists prescribing.(52,54) In Australia, patients supported 

pharmacists’ prescribing roles; but preferred that physicians play the main role in diagnosis.(55)  
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Still, the literature suggests the general public and physicians have a low level of understanding 

and speculative beliefs about an expanded role of pharmacists and this may be due to a lack of 

clear communication.(2,36) Accordingly, there is further opportunity to evaluate the experience 

of other healthcare professionals and the public with different types of pharmacist prescribing as 

they can experience with pharmacists in these nascent roles. Pharmacist prescribing may have 

impacts on interdisciplinary collaboration especially with physicians and extent of collaboration 

may depend on the complexity of the situation.  Physicians may warrant collaboration while the 

pharmacist is prescribing in the multifaceted situation on the other hand pharmacist can be 

confident enough to prescribe independently in the less complex situation. Future research is 

needed to explore the impact of pharmacist prescribing on interdisciplinary collaboration. With 

increased experience in prescribing, researchers may identify how pharmacist prescribing, 

especially by renewal or in an emergency, changes patients’ behaviors around obtaining and 

taking medications as well as adherence to drug therapy.  

We identified several additional gaps in the literature. Geographically, prescribing research has 

focused on individual provinces and not the country as a whole. Prescribing was implemented at 

different times and in different ways in Canada, making national projects challenging.  However, 

comparisons between provinces may identify best practices for pharmacist prescribing.  

Researchers could identify the impact of differing prescribing models on health care costs, 

physician’s services, and medication budgets. Empirical data could establish if pharmacist 

prescribing does indeed increase patient access to medications and reduce physician’s workload 

as promised.  

In Canada, pharmacists with a more patient centred practice were more likely to prescribe as they 

saw increased efficiency and value in practice. Overall, many pharmacists reported training 
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needs and physicians’ response as barriers to their practice change.(14, 27, 41) This is similar to 

the findings of UK based research.(56,57)  There is one study regarding the impact of training on 

knowledge to prescribe but it only concerns emergency contraceptive pill.(21) However, it is 

necessary to find ways of addressing training requirements and educating pharmacists as well as 

physicians and other healthcare professionals regarding the scope of pharmacy practice.  

Our conclusions are limited in a few ways. We narrowed our search to research articles and did 

not include the grey literature, theses or dissertations. We did not assess the quality of the 

research as per scoping review methodology.  

2.7 Knowledge into practice  

We found a new body of research demonstrating the benefit of pharmacist prescribing on patient 

health such as better management of chronic diseases, increased use of emergency contraceptive 

pill etc. as well as the presence of contradictory view on pharmacist prescribing among 

stakeholders and patients. The pharmacy profession needs to effectively communicate the 

benefits of pharmacist prescribing in both individual interactions and promotional 

communication while remaining sensitive to the differing views of stakeholders. Researchers can 

focus on developing strategies to improve medication adherence, cost saving, and 

interprofessional collaboration through appropriate application pharmacist prescribing. 

Researchers and pharmacists could work together to evaluate prescribing models between 

provinces to allow for the identification of best policies and practices.  

2.8 Conclusion 

A developing body of research used mostly quantitative, qualitative and a few mixed methods to 

understand the effect and adoption of prescribing by pharmacists, related regulatory changes, and 

insights about this new paradigm of healthcare practice in Canada. Pharmacist prescribing 
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resulted in improvement in some chronic disease management (e.g. Diabetes mellitus type 2, 

hypertension), use of emergency contraceptive pills.  Stakeholders had diverse and at times 

contradictory understanding of pharmacist prescribing.  Gaps in the literature include the impact 

of pharmacist prescribing on patients’ behaviours, medication adherence, cost saving, and the 

health systems. Future research directions may explore pharmacist prescribing in the context of 

an interprofessional health care system and identify strategies to improve the collaborative 

relationship of pharmacists with physicians and other healthcare professionals.   
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Table 2.1 Research on Outcomes of Pharmacist Prescribing 

Author & year Research Objective Subject and 
Location Method Analysis Results/Key 

Findings 
Research 
design 

Mansell K et al., 
2014 (18) 

To evaluate self-
reported 
symptomatic 
improvement after 
minor ailment 
prescribing by 
pharmacist.  

Saskatchewan: 
Patients who 
were 
prescribed by 
pharmacists 
for minor 
ailment 

After pharmacist 
prescribing for 
minor ailment, 
patients were 
asked to 
complete an  
online survey to 
report 
symptomatic 
improvement  

Mean of the 
feedback was 
measured based on 
the score of 1 
(strongly 
disagree), 2 
(disagree), 3 
(agree) and 4 
(strongly agree) 

80.8%participants 
reported that 
symptoms 
improved 
significantly. 

Quantitative 

Al Hamarneh YN 
et al. 2012 (22) 

To determine the 
effect of 
community 
pharmacist 
prescribing on 
glycaemic control 
in patients with 
poorly controlled 
type 2 diabetes. 

Alberta: Type 
2 diabetes 
receiving oral 
hypoglycaemic 
medications 
and with 
glycated 
haemoglobin 
(HbA1c) of 
7.5–11%. 

An experimental 
study where 
pharmacist 
prescribed 
glargine insulin 
as per protocol  

Paired T-test: to 
compare HbA1c 
between baseline 
and 26 weeks & T-
test and basic 
frequencies: 
Proportion of 
patients achieving 
target HbA1c, 
changes in oral 
hypoglycaemic 
agents, quality of 
life and patient 
satisfaction, 
persistence on 
insulin glargine, 
number of insulin 
dosage 

HbA1c was 
reduced from 
9.1% at baseline 
to 7.3% and 
fasting plasma 
glucose was 
reduced from 11 
to 6.9mmol/L. 
51%   of the 
patients achieved 
the target HbA1c 
of ≤7%.  

Quantitative 
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adjustments per 
patient and 
number of 
hypoglycaemic 
episodes 

Law MR et al., 
2010 (23) 

To evaluate how 
pharmacist adaption 
and renewal of 
prescriptions 
impacted 
medication and 
health care use  

British 
Columbia: 
General 
patients 

Three 
population-based, 
administrative 
data sources: BC 
PharmaNet, 
Health Services 
Data from 
Population Data 
BC, Income Data 
and 
administrative 
billings from 
physicians and 
hospital 
discharges 

Characterize the 
adaptations.                                                      
Interrupted Time 
Series Analysis on 
changes in drug 
utilization and 
costs, medication 
adherence, and 
ambulatory care 
visits and 
hospitalizations.  

n/a Quantitative 

Charrois T et al., 
2011 (24) 

To evaluate 
outcomes in 
patients who are 
prescribed 
antihypertensive 
therapy by 
pharmacists.  

Alberta: 
Patients in 
rural areas 
with 
undiagnosed 
or 
uncontrolled 
BP 

Randomized 
controlled trial of 
enhanced 
pharmacists care. 
Patients are 
randomized to 
either enhanced 
pharmacist care 
or usual care. 

Comparison of 
baseline 
characteristics 
using two samples, 
two sided t-tests or 
nonparametric 
Wilcoxon for 
continuous 
variables and chi-
squared test for 
categorical 
variables 

n/a Quantitative 
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McAlister et al. 
2014 (25) 

To compare 2 
modes of 
hypertension 
management:  
pharmacist led 
management by 
active prescribing 
versus nurse led 
management by 
screening and 
delegating to 
primary care 
physician. 

Alberta: 
Patient with 
history of prior 
stroke and 
high systolic 
BP and high 
cholesterol 
(LDL) levels 

A 6 months 
prospective, 
randomized 
controlled open-
label trial with 
blinded 
ascertainment of 
outcomes. 
Patients were 
screened and 
allocated 1:1 to 
intervention 
group 
(pharmacists led 
management) and 
to active control 
group (nurse led 
management) 

Pre-specified BP 
and LDL and HDL 
cholesterol levels 
were the primary 
outcome after six 
months. 2 sample 
independent T test 
was used to 
compare changes 
in outcomes. 
Multiple logistic 
regressions were 
used to adjust 
study site and 
clinically 
important or 
statistically 
significant 
baseline 
differences. 

A substantially 
improved risk 
factor control was 
found in 
pharmacist led 
management 
group at 6 months 
compared to 
nurse led 
management 
group. 

Quantitative 

Tsuyuki R et al. 
2014 (Abstract) 
(26) 

To evaluate the 
effect of pharmacist 
care (including 
prescribing) on 
systolic blood 
pressure (SBP) in 
patients with 
uncontrolled 
hypertension 

Alberta: Adult 
patients with 
BP above 
recommended 
targets 

Randomized 
controlled trial 
Intervention 
group: 
Pharmacist 
assessment, 
education, 
pharmacist 
prescribing of 
antihypertensive 
drugs and 
laboratory 
monitoring plus 

Differences in 
reduction of 
systolic blood 
pressure between 
the intervention 
and control groups 
were observed at 
six months. 

Pharmacist 
prescribing 
resulted in 
significant 
reduction in SBP 
of 18.0 mmHg 
compared with 
11.0mm Hg in the 
control group 

Quantitative 
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monthly follow-
up visits. Control 
group: patient 
education and no 
specific follow-
up 

Rosenthal M et al. 
2014 (Abstract) 
(27) 

To determine the 
impact of 
pharmacist 
prescribing and 
follow-up in 
patients with 
dyslipidemia not at 
recommended 
treatment targets 

Alberta: Adult 
patients with 
uncontrolled 
dyslipidemia 

(treated or 
untreated)  

Randomized trial 
of pharmacist 
prescribing vs. 
usual care. 
Intervention: 
Pharmacists 
reviewed 
cardiovascular 
risk, LDL-C 
levels, and 
prescribed lipid-
lowering 
medications. 
Control group: 
Patients received 
usual pharmacist 
and physician 
care, LDL-C 
levels and 
educational 
materials 

Independent t-test 
was used to 
compare the 
change in LDL 
level between 
groups 

Pharmacist 
prescribing and 
follow-up resulted 
in more than a 2 
fold reduction in 
LDL  

Quantitative 
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Al HamarnehY et 
al. 2014 (Study 
Protocol)(Abstract) 
(28) 

To determine the 
impact of a 
community 
pharmacy-based 
case finding and 
intervention 
program on 
reduction in 
cardiovascular risk 

Alberta: adults 
at high risk for 
cardiovascular 
events 
identified by 
the pharmacist 

Randomized 
controlled trial. 
Intervention: 
Pharmacist will 
conduct a 
structured 
medication 
review, prescribe, 
adapt, or 
recommend 
medications as 
necessary. 
Follow up for 3 
months. Control 
group: Usual care 
by the pharmacist 
and physician. 
Patients are 
crossed over to 
receive 
intervention for 
the next 3 
months.  

Independent t-test 
will be used to 
determine the 
difference in 
change in 
cardiovascular risk 
between groups  

n/a Quantitative 

McKinnon A,  
2009 (29) 

To determine if 
there is 
improvement in 
medication 
management when 
pharmacists and 
family physicians 
collaborate to 
prescribe 
medication 

Saskatchewan: 
Patients whose 
pharmacies 
faxed the 
health centre 
requesting 
prescription 
renewals 

Prospective, non-
randomized 
controlled trial. 
Intervention 
group: 
pharmacists 
assessed drug-
therapy issues 
and made a 
collaborative 

Chi-squared and 
independent t-test 
to compare 
outcomes between 
control and 
intervention 
groups. Outcomes: 
renewals, 
recommendations, 
new test and 

Control group: 
Had significantly 
more requests 
authorized with 
no 
recommendations. 
Intervention 
group: 
significantly more 
medication-

Quantitative 
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renewals requested 
by fax 

prescribing 
decision with 
physicians. 
Control group: 
physicians 
managed the 
renewal requests 
independently 

appointments related problems 
identified; 
medication 
changes made and 
appointments 
scheduled with 
their family 
physicians 

Soon J et al., 
2011(Abstract) 
(30) 

To evaluate how 
pharmacist 
prescribing 
impacted 
Emergency 
Contraceptive (EC) 
use. 

British 
Columbia: 
Women aged 
15-24 years 

Quantitative 
analysis of 
provincial drug 
claims database  

Correlation 
analysis: 
association 
between the rate of 
EC prescriptions 
and 
sociodemographic 
variables over time 

EC use doubled 
across all 
geographic 
regions after 
pharmacist 
prescribing  

Quantitative 

Houle S et al. 
2014(Abstract) 
(31) 

To determine the 
impact of paying 
prescribing 
pharmacist by fee-
for-service (FFS) or 
pay-for-
performance (P4P) 
on patient blood 
pressure (BP) 

Alberta: 
Patients with 
elevated BP 

Observational 
study. The effects 
of paying 
pharmacists by 
FFS and P4P for 
providing 
enhanced care to 
patients with 
elevated BP were 
examined  

Independent t-test 
was used to 
compare the 
difference in 
change in systolic 
BP between  
groups  

Both group 
showed  
substantial 
reductions in SBP 
but no 
appreciable 
difference in the 
magnitude of BP 
reduction was 
achieved 

Quantitative 

Al HamarnehY et 
al. 2014 (Abstract) 
(32) 

To evaluate 
pharmacists’ early 
intervention in 
prescribing insulin 
to people with type 
2 diabetes (T2DM) 
in terms of the cost-

Alberta: 
Documents 
and data from 
RxING study 
(20) 

Assessed 
complications 
and disutilities 
using IMS CORE 
Diabetes Model, 
a Markov 
structure and 

Quality adjusted 
life year (QALY) 
and economic 
analysis were 
conducted 

Pharmacists’ 
initiating insulin 
sooner in 
uncontrolled 
T2DM resulted in 
improved quality 
of life and 

Quantitative 
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effectiveness and 
patients’ quality of 
life 

Monte Carlo 
simulation 
Model. Efficacy 
of insulin 
obtained from 
RxING study. 

survival rates 
with an increment 
in cost-savings 

Lyster RL, 2013 
(48) 

To describe a case 
where a patient 
experienced 
unexplained vaginal 
bleeding with 
complex 
endometrial 
hyperplasia due to 
metformin 
prescribed by a 
pharmacist 

Alberta: A 
woman with 
metabolic 
disorder 
detected by 
pharmacist and 
confirmed by 
physician 

Case study: 
Pharmacist 
prescribed 500 
mg of metformin 
twice a day to 
treat metabolic 
disorder. Patient 
had vaginal 
bleeding (dose 
dependent). 
Patient diagnoses 
with hyperplasia. 

Used Naranjo 
probability scale to 
understand the 
probable 
association of drug 
therapy with the 
symptoms 
observed 

In collaboration 
with other health 
care 
professionals, 
pharmacist 
prescribing 
detected 
endometrial 
hyperplasia. 

Case study 
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Table 2.2 Research on Perception of Pharmacist Prescribing 

Author & year Research 
Objective 

Subject and 
Location Method Analysis Results/Key 

Findings 
Research 
design 

Perepelkin J. 
2011 (2) 

To understand 
public 
perceptions of 
pharmacists, and 
the acceptance of 
possible 
expanded roles 
for pharmacists, 
including 
prescribing. 

Saskatchewan: 
General 
people  

A telephone survey 
of 43 items was 
conducted in 
February and March 
of 2010 to assess 
public perceptions of 
pharmacists and 
their scope of 
practice. 

Basic descriptive 
statistics, one-way 
ANOVA, statistical 
analysis (Scheffe) 
when statistically 
significant 
differences were 
(α<0.05). 

Limited support 
for an expanded 
role for 
pharmacists. 
Public perceived 
that pharmacists 
provide 
knowledge about 
medications to 
patients. Public 
supported 
pharmacists 
prescribing in 
emergency 
situations but not 
altering 
prescriptions,  
diagnosis or new 
prescriptions  

Quantitative 

Hughes C et al. 
2014 (33) 

To understand 
how pharmacists 
describe 
prescribing and 
its application in 
pharmacy 
practice 

Alberta: 
Pharmacists 
working in 
community, 
hospital, 
primary care 
networks or 
other settings 
 

Semi-structured 
telephone interviews 

Interpretive 
Description 
approach to identify 
themes; grounded in 
Diffusion of 
Innovation theory 

Three themes: 
physical task of 
writing a 
prescription, 
integral part of 
patient care and 
legislated 
definition of 
prescribing.  

Qualitative 



  
 

64 
 

Charrois T et al. 
2013 (34) 

To understand 
the pharmacy 
students' 
perceptions or 
view on 
pharmacist 
prescribing in 
two different 
countries 
(Canada and 
Australia) 

Alberta and 
Australia: 
Fourth year 
pharmacy 
students of 
University of 
Alberta and 
Curtin 
University  

Focused group 
interview 

Qualitative approach 
using content 
analysis 

4 main themes 
were revealed: 
benefits, fears, 
needs and 
pharmacist roles. 
Canadian 
students 
supported 
independent 
prescribing 
whereas 
Australian 
students were 
accepting of 
supplementary 
prescribing  

Qualitative 

Grindrod KA et 
al., 2011 (35) 

To illustrate the 
pharmacy 
manager’s and 
owners' 
perception about 
pharmacist 
adaption services 
in BC 

British 
Columbia: 
Pharmacy 
owners, 
managers 
from “high-
adapter” 
pharmacies 
and “low-
adapter” 
pharmacies 

Semi structured 
interview on 4 main 
subject areas: 
pharmacist uptake, 
capital costs, 
revenue, perceptions  

Content analysis by 
2 researchers 

Perceived 
motivating 
factors: perceived 
benefit of 
stakeholders. 
Perceived 
barriers: 
additional time, 
additional human 
resources, 
training time, 
lack of 
collaboration 
with physicians, 
insufficient 
remuneration 

Qualitative 
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Henrich N et al., 
2011 (36) 

To reveal the 
perceptions and 
attitudes of 
family physicians 
about the 
pharmacy 
adaptation 
services 

British 
Columbia: 
Physicians of 
5 regional 
health 
authorities of 
BC 

Focus group and 
individual interviews 

Descriptive 
approach was used 
for thematic coding 
and analysis 

Physicians had 
limited 
experience, but a 
negative outlook 
specially 
regarding the 
consequences to 
their patients' 
health, 
acknowledged 
patient 
conveniences 
when access to 
physicians is 
difficult  

Qualitative 

Pojskic N et al, 
2014 (37) 

To report initial 
perception of 
Ontario 
government, 
pharmacy and 
medical 
professional 
group about 
pharmacists' 
expanded role as 
prescribers 

Ontario: 
Policy 
documents 
and key 
informants of 
Ontario 
Government 
and Health 
professional 
stakeholder 
groups 

Obtained policy 
document related to 
Ontario pharmacists' 
expanded scope of 
practice and semi-
structured interviews 

Content analysis of 
both document and 
interview transcripts 
by investigator and 2 
co-investigators until 
the data saturation 
was reached. 

Government and 
pharmacy 
professional 
group agreed 
with increased 
patient 
convenience and 
benefit to health 
care system as a 
result of 
pharmacist 
prescribing. On 
the other hand, 
physicians 
showed concern 
about patient 
safety and 
delegation of 

Qualitative 
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authority 

Schindel TJ, 
2013 (38) 

To analyze 
newspaper media 
coverage of 
pharmacist 
prescribing 1 
year before and 2 
years after 
prescribing was 
implemented in 
Alberta 

Alberta: 
Pharmacist 
prescribing 
related news  

Qualitative analysis 
of pharmacist 
prescribing related 
news published in 
national and local 
newspapers over a 3 
years period after the 
pharmacist 
prescribing 
declaration 

Discourse analysis 
of news, editorials, 
and letters by using 
lens of social 
positioning theory 

Five themes were 
elicited: 
qualifications, 
diagnosis, patient 
safety, physician 
support, and 
conflict of 
interest. Binary 
positioning was 
found in 
discussion about 
pharmacist 
prescribing rights 

Qualitative 
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Guirguis LM et 
al. 2011 (44) 

To investigate 
pharmacists’ 
perceptions of 
prescribing, the 
extent to which 
prescribing has 
been 
incorporated into 
pharmacists’ 
practices and the 
factors that have 
influenced its 
uptake 

Alberta & 
Ontario: 
Currently 
practicing 
pharmacists 

Mixed Method: In 
stage 1, semi 
structured interviews 
of Pharmacists in 
Alberta and Ontario, 
In stage 2, survey 
development guided 
by the responses 
from stage 1. Stage 
3,a mixed method 
survey of a large 
sample 

Stage 1: Interpretive 
description for 
qualitative method. 
Stage 2: Descriptive 
statistics. 
Exploratory factor 
analysis for validity 
and Cronbach's 
alpha for reliability. 
Stage 3: Descriptive 
statistics. Statistical 
comparison using 
chi-square, t-test, 
ANOVA and 
multiple regressions 
to identify predictors 
of pharmacist 
prescribing such as 
motivating factors 
and barriers.  

n/a Mixed 
Methods 

Norman WV et 
al., 2013 
(Abstract) (45) 

To explore the 
acceptability and 
feasibility for 
independent 
provision of 
contraception by 
pharmacists in 
rural British 
Columbia (BC) 

British 
Columbia: 
Rural 
pharmacists  

Mixed method: 
Mailed survey to 
rural pharmacies in 
BC and participants 
were invited to have 
a structured 
telephone interview 
where the questions 
followed Rogers' 
diffusion of 
innovation theory. 

n/a 

85% of the 
participants 
showed interest 
in prescribing 
hormonal 
contraceptives. 
Pharmacists 
required 
clarification 
about related 
assessment 
protocol and 
liability issues. 

Mixed 
Methods 
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Boyle T et al., 
2014 (Abstract) 
(46) 

To understand 
the public 
attitude towards 
pharmacists 
expanded scope 
of practice 
(ESOP) 

Nova Scotia: 
General 
people 

Mixed method: In-
pharmacy intercept 
survey and an online 
survey consisting of 
open ended and 5 
point scale. ESOP 
included: prescribing 
for minor ailments; 
medication reviews; 
injections and 
vaccinations; and 
prescription 
renewals 

Thematic analyses, 
descriptive statistics 
and comparisons 
based on practice 
awareness using 
MANOVA  

Pharmacist 
knowledge and 
medication 
history on file 
influenced the 
public’s decision 
to use ESOP. The 
public were 
comfortable with 
prescription 
renewals, but had 
varying level of 
awareness. 

Mixed 
Methods 
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Table 2.3 Research on Practice Change with Pharmacy Prescribing 

Author & year Research 
Objective 

Subject and 
Location Method Analysis Results/Key 

Findings Research 
design 

Hutchison M et 
al., 2012 (14) 

To determine 
reasons for the 
slow adoption of 
prescribing 
authority by 
hospital 
pharmacists 

Alberta: 
Hospital and 
institutional 
pharmacists  

A cross sectional 
survey on factors 
influencing the 
adoption of APA 

Descriptive 
statistics. Responses 
were compared 
between pharmacists 
who had and those 
who had not applied 
for APA. 

Factors 
motivating 
pharmacists to 
apply for APA: 
perceived 
relevancy and 
value, increased 
efficiency. 
Factors 
preventing APA 
application:  
lengthy 
application 
process, increased 
liability risk, 
challenges with 
patient follow up 
and 
documentation 

Quantitative 

Hall J et al., 
2013 (15) 

To characterize 
the personality 
traits of hospital 
pharmacists for 
understanding the 
potential 
obstacles to 
practice change. 

Alberta: 
Hospital 
Pharmacists 

A cross-sectional 
survey based on the 
Big Five Inventory 
that uses a 5-point 
Likert scale to 
measure the traits of 
extroversion, 
agreeableness, 
conscientiousness, 

Univariate analysis 
of variance to assess 
any differences in 
responses related to 
age, duration of 
practice, role, full-
time equivalence, 
location of hospital 
and whether or not 

Pharmacists 
showed stronger 
expression of 
extraversion, 
agreeableness, 
conscientiousness, 
and openness and 
low levels of 
neuroticism. This 

Quantitative 
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neuroticism, and 
openness. 

pharmacists had 
APA.  

characterization 
explained their 
regular practice of 
seeking consent 
from other 
healthcare 
professionals and 
anxiety regarding 
adoption of 
prescribing. 

Rosenthal M,  
2012 (16) 

To determine the 
relationship 
between 
pharmacists’ 
personality traits 
and performance 
in a research 
study on 
pharmacist 
prescribing 

Alberta: 24 
pharmacists 
from a large 
chain 
pharmacy who 
agreed to 
obtain 
additional 
prescribing 
authorization 
(APA) 

Baseline 
pharmacists 
completed the 
validated Big Five 
Inventory and 
researchers tracked 
dropouts and APA 
status  

n/a  

Pharmacists who 
dropped out had 
lower levels of 
extroversion, 
agreeableness, 
conscientiousness 
and openness 
compared to those 
who made 
progress on their 
applications or 
submitted them 

Quantitative 

Marra CA et al., 
2012 (17) 

To evaluate the 
labor cost related 
topharmacy  
adaptation 
service 

British 
Columbia: 
High adapting 
pharmacies  

Cross sectional 
study by observing 
both non-adapted 
and adapted 
prescriptions from 
the workflow of 
purposefully 
selected pharmacies 

Average total time 
to complete 10 
stages of adaptation 
service was 
calculated and 
incremental labour 
cost was assessed 
from the difference 
of average cost of 
adapted and non-
adapted prescription 

Average time for 
adaptation service 
was 6:43 minutes 
longer than non-
adaptation 
service. Increased 
labour cost for 
adapting a 
prescription was 
$6.10 

Quantitative 
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Guirguis L et al. 
2014 (Abstract) 
(19) 

To characterize 
Pharmacists’ 
prescribing 
practices in 
Alberta. 

Alberta: 
Pharmacists 

A cross-sectional 
web-based survey 
was conducted in a 
random sample  

Analysis was 
descriptive. 
Prescribing 
behaviour and 
beliefs were 
compared between 
practices using 
ANOVA and chi-
square. 

93.4% of 
pharmacist 
prescribing. Most 
frequent: 
continuity of 
therapy (92.3%), 
adapting (73.4%) 
and medication 
substitution 
(80.5%). 
Pharmacists with 
APA mostly 
prescribe to adjust 
ongoing 
medications than 
initiating a new 
prescription.  

Quantitative 

Jain R 2014 
(Study Protocol) 
(Abstract) (20) 

To determine the 
impact of 
prescriptive 
authority (PA) 
services on the 
traditional 
professional 
practices and 
workload of 
community 
pharmacists 

Saskatchewan: 
registered 
community 
pharmacists 

Cross-sectional 
study using a mail-
in questionnaire 
with an online 
option was used 

n/a n/a Quantitative 

Guirguis LM et 
al., 2014 (39) 

To characterize 
pharmacists  
prescribing in 
different practice 
settings in 

Same as 
Makowsky M 
et al.  2013 
(25) 

Same as Makowsky 
M et al.  2013 (25) 

Same as Makowsky 
M et al.  2013 (25) 

Prescribing 
practice was 
characterized as 
Product-focused, 
disease-focused 

Qualitative 
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Alberta since the 
legislation was 
approved and 
implemented 

and patient-
focused.  Many 
community 
pharmacists 
adopted product 
focused 
prescribing. 
Hospital and 
primary care 
pharmacists 
focused on 
disease and 
patient focused 
prescribing. 

Makowsky M et 
al.  2013 (40) 

To explore how 
pharmacists have 
adopted 
prescribing in 
practice 3 years 
after this 
legislation was 
implemented 

Same as 
Hughes C et 
al. 2014 (33) 

Same as Hughes C 
et al. 2014 (33) 

Same as Hughes C 
et al. 2014 (33) 

Prescribing 
behaviours: non-
adoption, product, 
disease, and 
patient focused. 
Adoption depends 
on innovation 
itself, adopter, 
system readiness, 
communication 
and influence. 
Patient focused 
pharmacists were 
more likely to 
adopt advanced 
prescribing than 
product focused 
ones. 

Qualitative 
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Charrois T et al.,  
2012 (41) 

To examine the 
experiences of 
pharmacists 
regarding the 
decision to apply 
for APA and the 
application itself 

Alberta: 
Pharmacists 
who had 
received their 
additional 
prescribing 
authorization 
(APA) 

E-mail response to 
written responses to 
open ended 
questions regarding 
their experiences re: 
application for 
APA.  

Content analysis by 
2 independent 
reviewers. 

3 main themes 
were revealed: 
motivation, 
hurdles and 
outcomes.  

Qualitative 

Guirguis LM et 
al., 2014 
(Abstract) (42) 

To understand 
pharmacists’ 
perceptions about 
prescribing 
between those 
who were 
currently 
prescribing (in 
Alberta) and 
those preparing 
to prescribe (in 
Ontario). 

Alberta and 
Ontario: 
Pharmacists 
working in 
community, 
hospital, 
primary care 
networks or 
other settings 

Semi-structured, 
qualitative 
interviews 
(individual and 
group) 

Thematic analyses 
were done for 
similarity and 
differences in two 
jurisdictions 

Similar views 
were found in 
both groups 
regarding liability 
and importance of 
physician 
relationship, 
continuing 
education and 
environmental 
support.  
Pharmacists of 
Ontario were 
more concern 
about the 
liabilities whereas 
pharmacists of 
Alberta stated 
importance of 
physician 
relationships. 

Qualitative 

Schindel TJ, 
2014 (43) 

To explore 
collaboration 
associated with 
research on 

Alberta: 
Documents 
2001 to 2014 
from Alberta 

Qualitative analysis 
of documents 
representative of 
pharmacist 

Discourse analytic 
approach was used 
to construct 
pharmacists’ identity 

Collaboration 
differs by location 
of pharmacist and 
physician and 

Qualitative 
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pharmacist 
prescribing. 

and Canadian 
Pharmacists 
Associations.  

prescribing and 
communications 
from pharmacy 
organizations in 
Canada 

as prescribers. 
Analysis  focused 
specifically on the 
theme of 
collaboration 

influence by 
tension between 
independent and 
collaborative 
prescribing 
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Table 2.4 Research on Regulatory Changes accompanying Practice Change 

Author & year Research 
Objective 

Subject and 
Location Method Analysis Results/Key 

Findings 
Research 
design 

Law MR et al., 
2012 (10) 

To summarize 
independent 
prescribing rights 
across Canada 

Canada: 
Legislation or 
regulations 
regarding 
expanded 
pharmacists’ 
scope of 
practice 

Qualitative: 
Identified 
documents, 
regulations and 
interviewed officials 
from the relevant 
government and 
professional bodies 

Province wise 
analysis of 
pharmacist 
requirements, 
continuing education 
requirements, rules, 
and reimbursement.  

Pharmacists 
independently 
prescribe in 7 of 
10 provinces: 
continuing 
existing 
prescriptions (7), 
adapting existing 
prescriptions (4) 
and initiating new 
prescriptions (3). 
Significant 
heterogeneity 
exists between 
provincial 
regulations. 

Document 
Analysis  

MacLeod-Glover 
N. 2011 (47) 

To analyze the 
policy and 
legislative 
changes 
permitting 
pharmacists 
prescribing in 
Alberta  

Alberta: 
Government 
and regulatory 
body 
documents 
related to 
healthcare 
systems and 
pharmacist 
prescribing 

Qualitative: 
Systematic search of 
documents plus 
correspondence with 
authors and 
regulators to clarify 
or obtain current 
data 

Explanatory analysis 
of problem 
definition, policy 
development process 
and consequences of 
implementation 

Requirements: 
Legislative 
opportunity 
supported by 
communication 
between 
stakeholders, 
research 
evidence,  and 
early 
identification of 
stakeholder 
barriers  

Policy 
Analysis 
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Table 2.5 Research Evaluating Education on Pharmacist Prescribing 

Author & year Research 
Objective 

Subject and 
Location Method Analysis Results/Key 

Findings Research 
design 

Neubauer SL et 
al., 2004 (21) 

To determine the 
impact of the 
training program 
on pharmacists 
knowledge about 
Emergency 
Contraceptive Pill 
(ECP) 

Saskatchewan: 
Pharmacists 
who intended 
to participate 
in the ECP 
training 
program  

Pre and post test 
scores were 
compared to 
determine whether 
the training 
addressed the 
pharmacist’s 
knowledge gaps 

Single group paired 
T-test to compare 
the pre and post 
training knowledge 
score 

Pre-training 
score=14.4 
(57.6%) Post-
training = 22.1 
(85%). There was 
a significant 
increase in 
knowledge of 
pharmacists on 
ECP after the 
training program 
(p<0.05) 

Quantitative 

Addison B et al. 
2014 (Abstract) 
(49) 

To carry out a 
pilot study 
allowing a group 
of Canadian 
pharmacists to 
participate in  
higher education 
training of 
independent 
pharmacist 
prescribing in 
Scotland 

Scotland: Five 
pharmacists 
from Nova 
Scotia  

Description of a 
collaborative project 
between the Robert 
Gordon University, 
Aberdeen, and 
Dalhousie 
University, College 
of Pharmacy, 
Halifax, NS. 

n/a 

One week 
program with an 
established 
independent 
pharmacist 
prescriber and 
online materials 

Training 
program 
analysis 
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Chapter Three 

Development and validation of a survey instrument to measure factors that influence 
Pharmacist Prescribing 

 

 

Lisa M Guirguis, Christine A Hughes, Mark J Makowsky, Cheryl A Sadowski, Theresa J 
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3.1 Abstract 

Objective: To develop a questionnaire to assess factors influencing pharmacists’ uptake of 

prescribing in practice.  

Methods: Survey questions were developed based on prior qualitative research. To establish 

face validity, content experts reviewed the questionnaire for accuracy and completeness. 

Pharmacists from diverse practice settings were purposefully recruited for a cognitive interview 

to verify the understanding and readability of the questionnaire. A pre-survey introduction letter 

was mailed via post with an incentive followed by an e-mail with a personalized link to the 

online survey, e-mail reminders, and a telephone reminder if required. The psychometric 

properties of five scales were evaluated with an exploratory factor analysis and Cronbach’s 

alpha. Scale responses were described. 

Results: Engagement of stakeholders, experts, and pharmacists in development of a robust 

survey regarding a new practice activity (i.e., prescribing) clarified definitions, terminology, 

recall periods, and response options for the 35 item response scale. Three hundred and seventy-

eight pharmacists completed the online survey for a response rate of 54.6%.  The factors analysis 

resulted in 27 questions in five scales: (1) self-efficacy, (2) support from practice (i.e., practice 

environment and interprofessional relationship), (3) impact on practice (i.e., professionalism and 

patient care),(4)  prescribing beliefs, and (5) use of the electronic health record (i.e., technical 

and patient care). Prescribing beliefs and use of the electronic health record had moderate 

reliability while the remaining scales had strong evidence for reliability and validity.   

Conclusion: Through the use of qualitative research and engagement of stakeholders a survey 

was developed to capture pharmacists’ perceptions on prescribing influences. This survey tool 
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may help policy-makers and educators understand what influences the uptake of prescribing and 

allow for the development of sound, evidence-based method interventions to enhance adoption 

of appropriate prescribing and improve patients’ access to care.   

3.2 Introduction 

The scope of pharmacist practice is expanding across the world.  Pharmacist prescribing has 

taken root in the United States,(1) United Kingdom (UK),(2) and Canada.(3) Each jurisdiction 

has a unique model and pharmacists may not have a shared understanding of what constitutes 

prescribing as many standard practices such as recommending non-prescription medications, 

continuing existing medications, and dose adjustments may be considered prescribing in some 

contexts and not others.(4)  Pharmacy practice researchers are striving to understand the uptake 

and application of prescribing privileges in the real world of practicing pharmacists.  

In Alberta, Canada, three types of prescribing agreement were defined 1) adapting a prescription 

(i.e., adapting an existing prescription or extending a prescription for continuity of care), 2) 

prescribing in an emergency, and 3) additional prescribing authority (APA) (i.e., prescribing at 

initial access or to manage ongoing therapy). To obtain APA, pharmacists must complete a 

detailed application of sample patient cases which are assessed by peers. Alberta is an ideal 

province to study the extent of prescribing in pharmacy practice. No other jurisdiction in Canada 

has the range of prescribing privileges currently available to Alberta pharmacists.(3) 

Our research group used qualitative methods to describe pharmacists’ adoption of prescribing in 

Alberta and characterized their prescribing practices as focused on product, diseases, and 

patients.(5) Qualitative methods alongside the diffusion of innovations theory(6) were used to 

study pharmacists’ adoption of prescribing. Pharmacists were influenced by physician 
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relationships, practice setting, how prescribing fit with previous practice behaviors as well as 

pharmacists’ own self-efficacy toward prescribing, beliefs about patients’ responsibility for 

prescribing and focus on patient care. 

Survey research methods are suitable to gather large-scale descriptions of pharmacists’ 

prescribing behaviors and build on the prior qualitative research. While surveys have been used 

in the UK to evaluate training programs around prescribing, these surveys were not applicable to 

Alberta as both the prescribing and practice models differ.  No survey instrument exists that 

captures pharmacist prescribing in Alberta, so we aimed to develop a survey instrument.   

3.3 Objectives 

Our research objectives were to: 

1) Develop a survey instrument to measure factors that influence pharmacists’ adoption of 

prescribing 

2) Describe use of pre-incentive and mixed mode survey  

2) Establish the initial psychometric properties of the survey instrument 

3.4 Methods 

The survey was developed and then refined in three stages. Based on the conceptual model, prior 

literature, and data gathered from prior qualitative work, a survey instrument was developed to 

assess pharmacists’ adoption of prescribing. Diffusion of innovation theory was used to shape 

and guide the question development.  The survey questions were refined through 1) expert 

review for face-validity, 2) cognitive interviews, and 3) small-scale survey distribution. Evidence 

for validity was established with expert review and cognitive interview.  Exploratory factor 

analysis and evidence for reliability were established by examining internal consistency 
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reliabilities with small and large-scale samples. This study was approved by the Health Ethics 

Research Board Panel B, University of Alberta.  

3.4.1 Data Collection  

3.4.1.1 Expert Review  

To establish content validity, six expert pharmacists were identified by researchers via known 

contacts and asked to review the questions for accuracy and completeness. An information letter 

and the draft survey instrument were emailed to expert pharmacists.  Written feedback informed 

a revised draft of the instrument.   

3.4.1.2 Cognitive Interview  

Ten pharmacists from a variety of settings were purposefully recruited to participate in a face-to-

face cognitive interview. Researchers used structured probes to uncover how respondents 

interpreted questions to verify the understanding and readability. Individuals who participated in 

the expert review or cognitive interviews received a $50 gift card for their time.  

3.4.1.3 Pilot Survey  

The survey was pilot tested in a random sample of 100 practicing pharmacists who were 

registered with the Alberta College of Pharmacists (i.e., the provincial regulatory authority) and 

who provided contact information for research purposes including mailing, telephone, and e-

mail.  Prior survey work in North America has found low response rates, so a novel mixed-mode 

(post, email, and telephone) strategy with a pre-incentive was used to increase response rates.   

Pharmacists were mailed a pre-survey notification letter and incentive of a $5 CAD coffee card 

for a national coffee and donut chain to enhance response. Survey links were e-mailed three 

weeks later with three reminders in two weeks. Population Research Laboratory (PRL) 
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interviewers telephoned pharmacists who did not respond after two reminders to encourage 

participation in the online survey and asked 10 questions to those who indicated they were not 

going to participate in the online survey. The methodology provided an opportunity to hear from 

the non-responder sub-group.  

3.4.1.4 Main Survey  

The main survey was conducted in a sample of 700 practicing pharmacists who were registered 

with the Alberta College of Pharmacists.  As before, the PRL mailed pharmacists a pre-survey 

notification letter and incentive of a $5 CAD coffee gift card. Survey links were e-mailed two 

weeks later with five reminders over seven weeks. PRL interviewers telephoned pharmacists 

who did not respond after three reminders in a four-day period which was the same as the small-

scale survey.  

3.4.2 Data Analysis 

The main learnings from expert review and cognitive interview data were summarized. Response 

rates were calculated by dividing the number of people who participated by the number selected 

in the eligible sample. Descriptive analyses were used to characterize results. Variables were 

plotted and examined for normal distributions. In order to test the convergent validity of the 

hypothesized scales, an exploratory factor analysis was conducted. Factor analysis reduced the 

number of items by grouping the related items and identifying the unrelated items for removal. 

Principal axis factoring was used, and factors with Eigenvalue’s greater than one were chosen. 

To facilitate the interpretation, oblimin rotation was applied when the correlation between factors 

was >0.32.(7)  A Kaiser-Meyer Olkin greater than five was used to measure data adequacy for 

dimension reduction. Before running factor analysis, a correlations matrix of survey items was 

used to identify and remove highly correlated (>0.90) or weakly correlated (<0.30) items from 
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the analysis. Items loaded on a factor if their loading was greater than 0.40 and no greater than 

0.40 on another factor. Internal consistency of the scales was calculated using Cronbach's alpha 

statistics.(8)  

3.5 Results 

3.5.1 Survey Development 

A comprehensive survey was designed to assess pharmacist prescribing behaviours and factors 

which influenced adoption of prescribing.  Details of pharmacist prescribing behaviors have been 

published.(9) This paper focuses on survey items that affect pharmacists’ adoption of prescribing 

specifically use of electronic health records, self-efficacy toward prescribing, supporting factors, 

impact on practice and prescribing beliefs (Table 3.1, 3.2, and 3.3) which are grounded in the 

Diffusion of Innovation Theory for Healthcare.(6)  

The survey questions were drawn from findings in our prior qualitative work(5,10)  and 

published surveys. The survey developed by Latter et al. provided insight on how to measure 

benefits of prescribing.(11) Questions on the technical and social benefits as well as perceived 

compatibility of prescribing were adapted from Westrick’s survey on pharmacists’ adoption of 

immunization services.(12) Pronk used Roger’s Diffusion of Innovation Theory to look at 

specific attributes of a pharmacy service innovation and six questions scale on observability, 

compatibility, trialability, relative advantage and complexity were added.(13) New questions 

were developed around self-efficacy, physician relationships, electronic health record use, 

patients’ responsibility for ensuring continuity of care and legitimizing prior practices.(10)  

The survey instrument started with practice descriptors then pharmacists were routed to site-

specific questions for community, hospital, primary care network, and continuing care which 
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were designed to characterize the level of care provided at the practice sites. The second section 

captured pharmacists prescribing behaviors which have been described in the literature. These 

results have been reported.(14) All pharmacists who had prescribed in the last month were asked 

about the barriers and supports for prescribing, the impact of prescribing on professional 

activities, and self-efficacy toward prescribing. The third section addressed pharmacists’ beliefs 

about prescribing. The fourth and last part captured pharmacists’ demographics, training, and the 

presence of other prescribers, as well as time spent with patients versus technical duties. 

Pharmacists who did not provide patient care did not complete the second section. The questions 

described in this manuscript are in Tables 3.1-3.3. The final complete survey with additional 

descriptive questions is available upon request. 

3.5.2 Expert Review 

Six pharmacy experts from the UK and Canada reviewed the initial survey draft and provided 

feedback from a policy perspective with attention to terminology, response burden, and sequence 

of questions. Experts suggested that the response scales for behaviour and belief questions be 

converted from a 7 to 5 point scale and the “very poor” to “very good fit” scale be converted to a 

“strong barrier” to “strong support” scale. Additional feedback was gathered on questionnaire 

flow and length. 

3.5.3 Cognitive Interviews  

Ten pharmacists (three from community pharmacy, three from hospital practice, two in primary 

care or ambulatory team practice, and two from continuing care) participated in cognitive 

interviews for survey feedback. Overall, they took on the role of interpreting the survey as a 

pharmacist who would work in their current setting.  They were not expected to interpret the 

survey or provide feedback on settings other than their own. This resulted in clarified 
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terminology, expanded response options, verified understanding of intended constructs, 

standardized recall periods, and removed or revised unclear response options and questions. The 

Alberta College of Pharmacists’ categories of prescribing (e.g., adapt, provide emergency 

supply, or initiate/manage therapy) was repeated throughout the survey to ensure consistency and 

clarity. Questions on the innovation from Pronk,(13) adopter receptivity to change,(12) and 

influences on “not prescribing” were removed, as they were problematic for respondents. Belief 

response scales were reverted to 7-point scales to allow for more options. Finally, the survey was 

routed to ensure pharmacists who did not provide patient care did not answer questions on self-

efficacy. 

3.5.4 Pilot Survey  

The pre-incentive letter was sent to 100 pharmacists. Two pharmacists were deemed ineligible 

(self-reported ineligibility to participate due to retirement and health reasons). Fifty-six 

pharmacists completed the online survey and 52 pharmacists provided direct patient care. The 

response rate for this pilot study was 57.1%. The telephone reminder prompted up to 14 

pharmacists (25% of final respondents) to complete the survey; the telephone survey was 

retained in the final survey. Based on the research team’s review of the pilot data, the research 

team refined ambiguous questions and identified question routing issues based on respondent 

characteristics. To ensure all scales had sufficient items, three questions were added to support 

for prescribing (i.e., confidence, documentation, and employers’ expectations) and two items 

were added to the prescribing belief scale (i.e., avoid physician and extend one refill only).  

Upon inspection of responses, three redundant items were removed from the impact on practice 

(i.e., time with physicians, time and quality of relationships with other health care professionals) 

and one item on physician’s responsibility for medication supply was removed.  
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3.5.5 Main Survey 

Of the 700 pharmacists who were invited on April 19, 2013, eight were deemed ineligible (e.g., 

not renewing their practice license) for a total of 692 eligible pharmacists. After the third e-mail 

reminder, contact with a telephone reminder was made by the second call attempt for the 

majority of the pharmacists (n=331; 84.0%) with 225 (57.1%) going on to completing the 

interview (Figure 3.1). Three hundred and seventy-eight pharmacists completed the online 

survey for a response rate of 54.6%.  Pharmacists were predominately female (71.2%), full-time 

(67.5%), working in a community pharmacy (76.7%), and working in larger urban centres 

(57.3%); 14% earned their initial pharmacy degree outside of Canada.(14) 

During the telephone reminder, 40 (46.5%) of the 86 pharmacists who did not intend to do the 

online survey agreed to answer ten questions on their prescribing in the telephone reminder 

interview. Of the 40 of 86 pharmacists who did not intend to do the online survey but completed 

the brief telephone questions, one had APA (2.5%) and 34 (85%) prescribed in the last year in 

comparison with 6.3% and 93% of online respondents respectively.(9) These pharmacists used 

prescribing in multiple ways with 34 (100%) prescribing for continuity of care and 30 (82.4%) 

prescribing to adapt therapy which again were similar to the main survey with 93.4% and 80.6% 

respectively.(9)  

3.5.6 Factor Analysis 

Exploratory factor analysis of self-efficacy belief, support from practice, impact on practice, 

prescribing belief scales and electronic health record use resulted in eight factors (Table 3.4). Six 

questions on self-efficacy belief scale loaded on one factor with Cronbach’s alpha >0.70 and 

represented pharmacists’ self-efficacy toward prescribing. (Table 3.1) Two reliable factors from 

nine questions on support from practice were identified- practice environment (i.e., five 
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questions) and interprofessional relationships (i.e., two questions). (Table 3.2)  Two items were 

dropped as they had low factor loadings and conceptually did not fit with the other practice 

environment items. There were nine questions about the impact on practice, and three questions 

were excluded due to weak correlation with other scale questions. (Table 3.1)  The remaining 

questions loaded on two factors - professionalism and patient care having three questions each. 

Two out of five questions on prescribing belief were correlated weakly with other questions 

(<0.30). (Table 3.2)   The remaining three questions loaded on one factor representing 

prescribing beliefs (Cronbach’s alpha = 0.58) (Table 3.4). There were five questions about use of 

electronic health record which loaded in two factors.(Table 3.3) Two questions loaded on 

technical use (Cronbach’s alpha = 0.51) and rest of the three questions loaded in use for patient 

care. (Cronbach’s alpha = 0.80) (Table 3.4) 

3.5.7 Description of Scales  

Pharmacists’ self-efficacy toward prescribing was moderate, with a mean of 2.66 and a standard 

deviation of 0.66 on a five-point scale.  Looking at questions on the impact of prescribing on 

practice, pharmacists reported prescribing increased both patient care (mean =3.95, SD=0.11) 

and professionalism (mean =3.72, SD=0.39). Both practice environment (mean=3.52, SD=0.37) 

and interprofessional relationships (mean =3.41, SD=0.10) had a mean score between no impact 

and weak support for pharmacists’ adoption of prescribing. Respondents with and without a 

patient care practice (n=378) scored a mean of 5.09 and a standard deviation of 0.71 on the 

prescribing beliefs on a seven-point scale meaning overall they agree with reasons to avoid 

prescribing. Pharmacists reported using the electronic health record occasionally for both 

technical (3.90 SD=0.11) and patient care (3.88 SD=0.32) purposes. 
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3.6 Discussion  

A survey instrument was developed to explore factors impacting pharmacists’ adoption of 

prescribing. The instrument had 27 questions with five scales with related six subscales: self-

efficacy, support from practice (i.e., subscales: practice environment and interprofessional 

relationship), impact on practice (i.e., Subscales: professionalism and patient care), prescribing 

beliefs, and use of the electronic health record (i.e., Subscales: technical and patient care). 

Prescribing beliefs and use of the electronic health record for patient care had limited evidence 

for validity and reliability while the remaining six subscales had strong evidence for reliability 

and validity.  The prescribing beliefs scale items only predicted 33% of the variance; whereas 

other scales explained between 57% and 70% of scale variance.  

The prior qualitative research on the use of prescribing in Alberta allowed for the selection of 

meaningful constructs to measure factors impacting prescribing and language to richly describe 

how pharmacists came to understand and incorporate prescribing into patient care. First, the 

practice environment shaped patient care which in turn shaped pharmacists’ use of prescribing 

and prescribing itself did not drive practice change.(5) Thus, questions related to the practice 

setting support, use of the electronic health record and benefits in the environment were 

included.  Second, prescribing belief questions on the importance of the patients’ responsibility 

to ensuring a sufficient supply of medications as well as the belief that pharmacists should only 

extend refills once came directly from the pharmacist interviews.   

Expert stakeholder interviews ensured the ranges of factors which influence practice were 

operationalized. Pharmacist cognitive interviews provided evidence for face validity as well as 

the understandability and readability of the questions. Confusion over the definition of 

prescribing during the cognitive interview reflected the findings that pharmacists had a diverse 



  
 

89 
 

and context-specific definition of prescribing.(4,15) Consequently, the definition of prescribing 

was repeated throughout the survey.  

Low response rates for surveys of healthcare professionals are common. (16,17) Recent response 

rates for pharmacist surveys in Canada have been reported at 10%,(18) 13%,(19) and 23%.(20) 

Our higher response rate of 57% and low level of dropouts may be explained using social 

exchange theory which posits that pharmacists will weigh the rewards, costs, and their trust 

toward the researchers when deciding to participate in a survey.(17,21) Rewards were provided 

in the form of a monetary incentive, asking for pharmacist opinions whether they prescribe or 

not, and informing pharmacists that they were randomly selected to participate.(22) The costs to 

pharmacists were reduced by e-mailing personalized links, ensuring responders were not 

contacted for follow-up, and tailoring questions to respondents (i.e., practice setting and 

prescribing status) to reduce questions not applicable to a respondent. The incentive and 

invitation letter were provided in advance via post to increase trust.  Finally, the use of both 

telephone and e-mail reminders served to increase the response rate.  Available information from 

non-responders who agreed to complete a brief telephone survey found similar prescribing 

behaviours.  

The item analysis generated evidence for scale validity and reliability. Exploratory factor 

analysis allowed for the removal of items with weak scale ties and confirmed the structure of the 

scales; thus providing evidence for the construct validity.  The prescribing beliefs and use of the 

electronic health record for patient care had insufficient validity and will require the future 

addition of items or revisions of existing questions. For example, the item “Pharmacists should 

only extend refills once” had lower loading on prescribing beliefs’ scale and may be dropped if 
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further analyses confirm an inadequate fit. The remaining six subscales had strong evidence for 

reliability and validity.   

With careful attention to survey design as well as funding for survey incentives, survey research 

can produce a reasonable response rate. The proliferation of online survey tools has made 

surveys an accessible research tool and given a false illusion that conducting a survey is 

straightforward. Careful consideration of survey development, design, psychometric properties, 

and recruitment is time-consuming, yet has remained critical to ensure representative results.  

As these are original scales for nascent prescribing activities, direct comparisons are not 

available. Pharmacists’ self-efficacy was moderate and similar to that of pharmacists’ adoption 

of new smoking cessation services.(23)  Pharmacists reported feeling that prescribing increased 

both professionalism and patient care in their practice with similar findings in qualitative 

research.(24,25)  Practice environment and physician relationships are common barriers to 

prescribing.4,26) Yet, pharmacists reported between no impact and weak support which was 

more positive than anticipated. Pharmacists in this study had up to six years to experience 

prescribing and may have found ways to collaborate with physicians or conversely physicians 

may have become accustomed to pharmacist prescribing. Pharmacists’ use of the electronic 

health record appeared in line with our prior work on pharmacists’ adoption of this system.(27)   

A survey tool was developed to measure factors which may influence pharmacists’ adoption of 

prescribing including self-efficacy, impact on practice, supports, and potential prescribing 

beliefs. As prescribing models in Canada, the UK, United States, and other countries vary; this 

tool may need adaptation to local needs. Findings from future research may inform interventions 

aimed at increasing adoption as a means of enhancing direct patient care by pharmacists.  
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3.6.1 Limitations  

This study has several limitations which should be considered when extrapolating these results. 

Pharmacists in Alberta have a broad range of prescribing activities which allowed for the 

efficient study of multiple prescribing models, but this may limit generalizability to other 

jurisdictions. The prescribing beliefs scale has low reliability, and further research is needed to 

develop this scale. The incentive was not randomized; thus the response rate cannot be directly 

attributed to the incentive. Finally, these findings are from a 2013 survey, so while the tool is 

applicable, the findings represent the adoption of prescribing at that time.  

3.7 Conclusion 

Engagement of stakeholders, experts, and pharmacists contributed to the creation of a 27 item 

measure of factors impacting pharmacists’ prescribing: self-efficacy toward prescribing, 

prescribing beliefs, support from practice, use of the electronic health record and benefits to 

practice. A high response rate was achieved with the use of a pre-survey incentive and online 

survey administration results in the efficient tailoring of the survey navigation for each 

participant. The prescribing beliefs and use of the electronic health record had some evidence for 

validity and reliability while the remaining six subscales had strong evidence for reliability and 

validity. This survey may help researchers, policy-makers, and educators understand what 

influences the uptake of prescribing and allow for the development of sound, evidence-based 

method interventions to enhance adoption of prescribing and improving patients’ access to care.   
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Figure 3.1 Number of Completed Online Survey by Days in Field and Data Collection 
Procedure 
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Table 3.1 Pharmacist Responses for Self-efficacy and Impact on Practice Items 

 N Mean SD 

Scale 

Mean (SD) 

Self-Efficacy Beliefs* 

How sure are you that you could: 
    

 perform a patient assessment to prescribe? 324 3.10 1.12 

Prescribing           

Self-efficacy 

2.66 (0.66) 

  prescribe in a clinical area that you are 

familiar with? 
323 3.35 1.04 

prescribe in a clinical area that you are not 

familiar with? 
326 1.65 0.90 

 adapt a prescription for patients starting a 

new therapy? 
323 2.61 1.19 

 initiate new therapy for a patient? 323 2.13 1.13 

 accept responsibility for medication 

management? 
325 3.10 1.11 

Valid N (listwise) 318    

Impact on Practice** 

To what extent has prescribing impacted the 

following for you,  

    

Job satisfaction? 324 3.87 0.74 
Professionalism 

3.72 (0.39) 
Professional image? 323 4.02 0.63 

 Quality of physician relationship? 324 3.27 0.69 
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Time spent with patient? 324 3.82 0.62 
Patient Care 

3.95 (0.11) 
Time spent assessing patients? 325 4.02 0.59 

Quality of patient care? 325 4.00 0.59 

Overall workload?  325 4.18 0.60 

Removed 
Personal financial reimbursement?  324 3.02 0.42 

Need for continuing professional 

development?  
325 4.10 0.64 

Valid N (listwise) 321    

 

*Response options: 1=Not sure at all, 2=Slightly sure, 3=Somewhat sure, 4=Rather sure, 

5=Quite sure, 6=Very sure, 7=Extremely sure 

** Response options: 1=Greatly decreased, 2=Decreased. 3=Same, 4=Increased, 5=Greatly 

increased 
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Table 3.2 Pharmacist Responses to Support and Prescribing Belief Items 

 N Mean  SD 

Scale  

Mean (SD) 

Support* 

To what extent do the following factors 

affect your prescribing activities: 

    

Pharmacy staffing at my practice location? 325 3.10  1.32 

Practice 

Environment 

3.52 (0.37) 

Access to patient information? 326 3.83 1.27 

My practice environment? 323 3.55 1.30 

Patient expectations? 323 3.59 1.12 

Employer's expectations? 322 3.71 1.14 

Relationships with physicians? 325 3.34 1.17 Interprofessiona

l Relationships 

3.41 (0.10) 

Relationships with other health care 

professionals? 
325 3.47 0.99 

My education and training? 323 3.94 1.24 
Removed 

Requirement to document patient care? 323 2.95 1.26 

Valid N (listwise) 312    

Prescribing Beliefs**     

Patients are responsible for ensuring they 

have a sufficient supply of medications? 

373 5.28 1.01 
Prescribing 

Beliefs 

5.09 (0.71) 
Pharmacist prescribing increases 

pharmacists' professional liability? 

375 5.68 1.09 
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Pharmacists should only extend refills 

once? 

375 4.30 1.42 

Pharmacist prescribing is an extension of 

the role that pharmacists already fulfill? 

376 5.38 1.10 

Removed 
Pharmacist prescribing helps patients avoid 

physician follow-up? 

376 3.56 1.39 

Valid N (listwise) 371    

 

*Response options: 1=Strong barrier, 2=Weak barrier, 3=Not a factor, 4= Weak support. 

5=Strong support 

** Response options: 1=Completes disagree, 2=Strongly disagree, 3=Disagree, 4=Neither 

disagree nor agree, 5=Agree, 6=Strongly agree, 7=Completely agree 
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Table 3.3 Pharmacist Responses to purpose of using EHR* 

 N Mean  SD 

Scale  

Mean (SD) 

Use of EHR** (Netcare) 

To look up: 
    

Demographic information including personal health 

care numbers (number from Alberta Health card) 
333 3.83 1.22 Technical Use 

3.90 (0.11) 
Double doctoring or multiple pharmacies 332 3.98 0.96 

Medical history such as diagnostic tests and 

discharge or admission history 
335 3.52 1.28 

Patient Care 

3.88 (0.32) 
Lab values 337 3.98 1.12 

Medication history/allergies/refills including 

Pharmaceutical Information Network 
337 4.13 0.90 

Valid N (listwise) 323    

*Response options: 1=Not at all, 2=Rarely, I use another system, 3=Rarely, 4= Occasionally, 

5=Routinely 

**Electronic Health Record 
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Table 3.4 Factor analysis 

Scale  Num
ber 
of 

items 

Kaiser
– 

Meyer
–

Olkin 

Number 
of 

Removed 
items* 

Factors 
having >1 
Eigenvalue 

Subscales and 
number of 

loaded  items 

Explained 
variance 

(%) 

Cronb
ach’s 
alpha 

Self-

efficacy 
6 0.85 0 1 

Prescribing Self-

Efficacy(6) 
65 0.89 

Support 

from 

Practice 

9 0.85 0 2 

Practice 

Environment (5) 
41 0.78 

Interprofessional 

Relationships (2) 
10 0.85 

Impact on 

Practice 
9 0.74 3 2 

Professionalism 

(3) 
49 0.76 

Patient Care (3) 22 0.78 

Prescribing 

beliefs 
5 0.61 2 1 

Prescribing 

Beliefs (3) 
33 0.58 

Use of 

EHR** 

5 0.67 0 2 Technical Use 

(2) 

27 0.51 

Patient Care (3) 43 0.80 

* Removed due to due to weak correlation (<0.3) with other scale items 

**Electronic Health Record  
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4.1 Abstract 

Background: Canadian pharmacists are now authorized to practice different types of prescribing 

in different provinces. Our objective was to characterize Albertan pharmacists into different 

prescriber groups and to compare the groups according to their practice settings, the proportion 

of Additional Prescribing Authority (APA) pharmacists, and support experiences. 

Methods: Data was collected from the sample of 700 practicing registered pharmacists in 

Alberta in 2013 exploring the adoption of pharmacist prescribing. A cross-sectional survey was 

used to identify the pharmacists’ involvement in different types of prescribing activities, their 

practice settings and support experiences. Cluster analysis was used to group participants based 

on their reported prescribing practices and Chi-Square tests and one-way ANOVA were used to 

compare prescriber groups by practice settings, the proportion of APA pharmacists, and support 

experiences respectively. 

Results: Three groups of pharmacist prescriber were identified including “Renewal 

prescriber”(74%), “Modifier”(17%), and “Wide ranged prescriber”(9%). Prevalence of 

“Renewal prescriber” in the community setting was 85.8% whereas “Modifier” was predominant 

(66.7%) in the collaborative setting. Higher support experience facilitated the wide ranged 

prescribing. Smallest proportion (3.1%) of APA pharmacists was found in the “Renewal 

prescriber” group. 

Conclusion: Albertan pharmacists were practicing different types of prescribing in different 

extent. Cluster analysis was helpful to classify them into groups according to their prescribing 

types. The prevalence of these prescriber groups in different practice settings, the proportion of 
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APA pharmacists in these groups, and their level of support experience provided evidence of the 

validity of these groups’ prescribing characteristics.    

4.2 Introduction 

Canadians were expected to spend 11.1% of total gross domestic product on health care in 2016 

(1) and healthcare expenditure varies among provinces in Canada.(2)  Alberta spends the highest 

amount on health care, and Albertans will pay more than double in next 10 years if the trend of 

health care cost remains the same.(2) Despite increasing health care costs, accessing health care 

and wait times remain a problem for many Canadians. Sixty-two percent of Canadians reported 

difficulties in seeing a doctor or a nurse on the same day.(3) Alberta is also one of the top three 

provinces where people have the longest wait to see a doctor or nurse on the same day, after 

hours, and on weekends.(3) On the contrary, the number of physicians is not increasing at the 

same pace as the population demands.(2)  However, a partial delegation of preventive and 

chronic care services from a physician to non-physician member of a healthcare team is an 

effective modification of the health care system that can lead to improved access to health care 

service in a cost-effective manner and strengthen the healthcare service.(4-6)  

Pharmacists are one of the most accessible primary healthcare providers who are knowledgeable 

about medications.(7) Legislative and regulatory bodies in Canada have expanded pharmacists’ 

scope of practice in different provinces. Pharmacists are now involved in many medication-

related health services to help patients manage medication safely and cost-effectively. Across 

Canada, pharmacists are now authorized to practice different types of prescribing in different 

provinces.(8) Consequently, it is expected that the wait time to see health care providers will be 

reduced, patients will have enhanced access to healthcare services, and primary health care 

services will become efficient with all these practice changes. 
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Alberta was the first jurisdiction in Canada to authorize pharmacist prescribing in 2007.(9) 

Several timely and positive influences played a part which included a review of scope of practice 

for all healthcare providers in the Health Professions Act, support from the Alberta College of 

Pharmacists (ACP), a strong platform of pharmacists’ knowledge and skill, independent 

research, healthcare providers’ collaboration, and a requirement for timely and fair access to 

health care services.(7) Pharmacists in Alberta are authorized to carry out three categories of 

prescribing of prescription drugs, which does not include narcotic and controlled drug (e.g. 

opioids and its derivatives, barbiturates, and benzodiazepines).(9) The first category is adapting a 

prescription, which includes altering dose and substituting a drug within the same therapeutic 

class of new prescriptions and prescribing for the continuation of therapy. (9) In the second 

category, pharmacists can prescribe under emergency conditions when a patient is unable to 

reach a physician or other authorized prescriber but needs immediate therapy. (9) Finally, 

pharmacists with Additional Prescribing Authority (APA) can initiate a new prescription after 

appropriate assessment within their limit of competency at the initial point of access or in 

collaboration with another health care provider. (9)  To receive APA, pharmacists have to submit 

a comprehensive application package that provides evidence of quality patient care.(10) 

Pharmacists are practicing different types of prescribing in Canada, and there have been notable 

discussions in the literature regarding pros and cons of this expanded scope of practice. 

Researchers have focused on different areas of pharmacist prescribing to examine and explore, 

such as the consequences of pharmacist prescribing, perceptions of various stakeholders, the 

evolution of pharmacy practice, and changes in regulation.(11) However, little is known about 

pharmacists’ prescribing adoption and complexity of practice change evolving around 

prescribing adoption. Researchers in Alberta have been studying pharmacist prescribing since 
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2009 through a multistep project. Our research team started with a qualitative study and 

interviewed pharmacists in Alberta to understand the complex nature of pharmacist prescribing 

adoption.(12,13) This qualitative research suggested that Albertan prescribers adopted different 

types of prescribing activities (i.e. altering dose, substituting a drug, renewing or continuing 

existing therapy, initiating therapy, prescribing in an emergency)  to different extents which were 

influenced by several factors.(12-14) The practice setting, as well as supports from the practice 

setting, were reported as key factors that could affect the adoption.(12-14) Characterizing the 

pharmacists based on their level of prescribing adoption, their prevalence in different practice 

settings and their experience of supports from practice setting will provide guidance for policy-

makers and researchers to understand the adoption process.  

4.3 Objectives 

In this study our objective is the secondary analysis of a survey data to i) characterize Albertan 

pharmacists by clustering them into different groups according to their prescribing practice, ii) to 

compare these groups by practice settings, the proportion of APA pharmacists, and support from 

the practice environment. 

4.4 Methods 

4.4.1 Research Design  

Our research team developed and administered a survey to explore pharmacist prescribing 

adoption in Alberta quantitatively.(14) The survey methodology and descriptive results was 

published. (14) The survey explored the involvement of pharmacists in different types of 

prescribing activities, their practice settings and experience of supports from practice 

environment. In this project, cluster analysis (15,16) was used to characterize pharmacists using 

their prescribing practice and they were grouped accordingly. We also compared the groups by 
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their practice setting, support experiences, and APA. This study was approved by the Health 

Ethics Research Board Panel B, University of Alberta.   

4.4.2 Participants and procedures  

The instrument was developed based on the conceptual model, existing literature, Diffusion of 

Innovation (DoI) theory and the findings from the interviews of 38 Albertan pharmacists. (12-14) 

The survey questions were tested for validity three stages. Details of survey development were 

published in Guirguis LM et.al. (2017).(14) The final cross-sectional survey was administered to 

a random sample of 700 practicing registered pharmacists in Alberta from April 19, 2013, to 

June 10, 2013. (14) 

4.4.3 Characterizing pharmacists according to their prescribing practices 

We used cluster analysis, a multivariate technique, to group participants based on their reported 

prescribing practices. (15,16) We characterized pharmacist prescribers using their responses to 

the question comprising eight items asking about the proportion of their patients for whom they 

performed different types of prescribing activities in practice in the last month. We included all 

the types of prescribing activities approved in Alberta such as emergency prescribing, 

prescription adapting, substituting, renewing, and initiating. These questions were designed as 

seven points Likert scale starting from “None” to “All” (1= none, 2=few, 3=less than half, 

4=half, 5=more than half, 6=most, 7=all). Participants with high scores in these questions were 

considered as more frequent prescribers. We used standardized score (i.e. Z-score) for the 

analysis for better interpretation of the results. 

We used k-means (i.e. non-hierarchical) cluster analysis to group the pharmacists based on the 

similarities and dissimilarities in their responses to the question exploring their practice of 
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different types of prescribing. In the end, all the participants were represented by their cluster 

number.(16) After assigning the cluster number to each participant, two researchers 

independently analyzed the clusters according to their attributes or pattern of prescribing 

activities and came to an agreement about naming the clusters.   

We removed all the outliers who had score on questions about the types of prescribing that were 

beyond the three interquartile range. We used multiple imputation methods to handle missing 

values (i.e. missing responses to questions on types of prescribing) before running the cluster 

analysis to minimize the sensitivity issue of this analysis. After running cluster analysis, we also 

ran ANOVA and subsequent Tukey test with a confidence interval of 0.05 to observe significant 

contribution of each item in clustering procedure. Furthermore, to establish stable clusters we 

measured the distances between the cluster centers and also the distances of participants from the 

cluster center to identify any outliers of the clusters. Greater distances between the cluster 

centers represent greater dissimilarities between the clusters and absence of outliers within 

clusters signifies less variability and more consistency among group members. 

4.4.4 Group Comparisons by Practice Setting, Proportion of APA, and Environmental 

Support 

Two main independent variables were used to explore the secondary outcomes, namely the 

relationships with the practice setting and environmental support.   We measured practice 

settings using responses to the question asking about their location of practice. We classified the 

practice setting using 12 different practice locations. We removed participants who were 

involved in teaching /academic work location due to lack of prescribing scope. Considering the 

practice manner and interprofessional collaboration possibilities, we grouped the practice 

settings into two groups.  We collapsed large grocery/box store, chain community, franchise 
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community, hospital outpatient pharmacies, and independent community pharmacies as 

“Community setting” and primary care network, home care facility, physician’s office, 

ambulatory care setting, long-term care, and hospital inpatient as “Collaborative setting”.  

Therefore, there were two levels under “practice settings” variable. We used Chi-Square test 

with a confidence interval of 0.05 to measure whether there are significant differences in the 

presence of different clusters of pharmacists between the community and collaborative practice 

settings. We also compared the proportion of APA pharmacists of these groups using Chi-Square 

test. 

For environmental support, we used responses to the question containing nine items about 

different factors, such as pharmacy staffing, access to patient information, patients’ and 

employers’ expectations, practice environment, relationship with physicians and other healthcare 

professionals, documentation process of care, education and training as support or barrier to 

measure the support from practice environment. These questions were designed as five points 

Likert scale from “Strong barrier” to “Strong support” (1= strong barrier, 2=weak barrier, 3=not 

a factor, 4=weak support, 5=strong support). We calculated the mean of the responses of nine 

items to measure the extent of practice environmental support. Participants with high scores on 

these questions were considered as having greater perceived environmental support to adopt 

prescribing and vice versa. We ran one-way ANOVA with a confidence interval of 0.05 to 

measure significant differences among clusters of pharmacists (i.e. dependent variable) while 

comparing their perceived support experience (i.e. continuous independent variable) from 

practice environment. Before running ANOVA, we tested the assumptions of normality, the 

presence of outliers, and homogeneity of variances (i.e. Levene's test).  
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4.5 Results 

In total, 378 (i.e. 54%) pharmacists completed the survey.  The number of participants involved 

in different types of prescribing activities is 327. After removing 12 outliers and 12 participants 

with missing data, we had 303 participants for further analysis to answer our research questions 

(Figure 4.1). The sample was 69.7% female participants, 81.2% in the community settings, and 

57.9% in the large urban area. Among the participants 71.3% were working as full-time, 34.7% 

had their Canadian license between the years of 2000 to 2009, and 6.6% pharmacists were APAs 

(Table 4.1). 

4.5.1 Pharmacists’ Prescribing Behaviour 

We grouped the participant pharmacists according to their types of prescribing practice using six 

out of eight items of the question. We did not include two items about initiating new prescription 

which were answered by pharmacists with APA only. As the number of APA pharmacists in our 

study was low in comparison to the total participants, the inclusion of these two items may pose 

biases in the analysis. But we included the responses of the APA pharmacists to the other items 

of the questions. We found three clusters after running the cluster analysis which is supported by 

previous qualitative research by our research team (Figure 4.2). (12) The stability of the clusters 

was examined by the convergence, outliers within clusters, Euclidean distances among the 

cluster centers, and involvement of items in the clustering process. Maximum convergence of 

zero was achieved after 16 iterations, and none of the clusters had any outliers in their groups 

providing the evidence of consistency among group members within clusters. The Euclidean 

distance between clusters varied from 2.50 to 4.63 which represented satisfactory dissimilarities 

among clusters. The resulting three clusters were characterized by their involvement in different 

types of prescribing.  
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4.5.2 Naming and characterizing clusters 

We named and described all the clusters by the prescribing characteristics of the group of 

pharmacists as mentioned below. 

4.5.2.1 Cluster 1: Renewal prescriber 

Cluster one, consisting of 74% of the total participants, is the largest cluster.  These pharmacists 

were primarily associated with renewal prescribing. Their involvement in all other types of 

prescribing was below the mean value. They were also involved in emergency prescribing to a 

small extent (Figure 4.2). Considering their prescribing practice pattern, we entitled this cluster 

as “Renewal prescriber” group.  

4.5.2.2 Cluster 2: Modifier 

We named the pharmacists of cluster two as “Modifier”. This group of pharmacists (N=51; 17% 

of total participants) was mostly involved in modifying prescription by altering doses or regimen 

and substituting drugs within similar therapeutic classes (Figure 4.2). All these types of 

prescribing require assessment of disease condition, patients’ organ function, and patients’ age or 

other medical conditions at the initial encounter of new prescriptions. Their association with 

renewal prescribing, emergency prescribing, and substituting drugs prescribing due to lack of 

commercial availability was below the mean values.   

4.5.2.3 Cluster 3: Wide ranged prescriber 

Cluster three is the smallest one consisting of 9% of the total participants. The pharmacists in 

this cluster were involved in wide range of prescribing activities (Figure 4.2). Their association 

with altering doses, altering formulation, substituting medications due to lack of commercial 

availability of drug products, and substituting prescribing drug within similar therapeutic classes 
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was higher than their involvement in renewal and emergency prescribing. We named the 

pharmacists of this cluster as “Wide ranged prescriber.”  

The three groups of prescribers contrasted significantly (p<0.05) from each-others by their 

involvement in emergency prescribing, altering dose prescribing, altering formulation 

prescribing and substituting drug with similar therapeutic effect prescribing. The “Modifier” was 

significantly different from “Wide ranged prescriber” and “Renewal prescriber” by their 

involvement in renewal prescribing (p<0.05). Whereas, “Wide ranged prescriber” was 

significantly different from “Renewal prescriber” and “Modifier” while they were involved in 

substitution prescribing activities due to lack of commercial availability of drug products 

(p<0.05). Therefore, all six items that we included in the cluster analysis were significantly 

(p<0.05) necessary to differentiate the groups. 

4.5.3 Presence of the groups in different practice settings 

A chi-square test of independence was performed to examine the relation between three clusters 

and two major practice settings (i.e. community and collaborative). The relation between these 

variables was significant, [X2 (2, N = 303) = 130.49, p <.05]. “Renewal prescriber” was typically 

predominant (i.e. 85.8%) in the community setting both independent and chain. The greatest 

portion (i.e. 66.7%) of the “Modifier” was practicing in collaborative settings. “Wide ranged 

prescriber” was distributed in all of the practice settings but to a lesser extent compared to other 

groups (Figure 4.3).  

4.5.4 Proportion of APA in the groups 

The proportion of APA pharmacists was significantly different among these three groups, [X2 (2, 

N = 303) = 16.86, p <.05]. “Renewal prescriber” group had smallest proportion of APA 
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pharmacists (i.e. 3.1%) within the group whereas the Modifier” group had the larger proportion 

of APA pharmacists within the group (i.e. 17.6%). “Wide ranged prescriber” had 13.8% of APA 

pharmacists within the group.  

4.5.5 Relationship of the groups with their experience of supports from the practice 

environment 

An analysis of variance (i.e. ANOVA) showed that pharmacists’ experience of support from 

practice environment was significantly different among three clusters [F(2,300) = 4.07, p = 

0.02]. Post hoc comparison using the Tukey HSD test indicated that the mean score of support 

experienced by “Wide range prescriber” [M=3.84, SD=0.76] was significantly (p=0.02) different 

from that score of “Renewal focused prescriber” [M=3.43, SD=1.00] (Figure 4.4). However, the 

experience of support from practice environment of “Wide range prescriber” and “Renewal 

focused prescriber” did not significantly differ from the “Modifier” group’s experience of 

support. Therefore, these results suggested that pharmacists adopted a wide range of prescribing 

when they received high levels of support from the practice environment.  

4.6 Discussion 

In this study, we characterized the pharmacist prescribers in Alberta, their presence in different 

practice settings, and impact of support in adoption style. We found that even though almost 

90% of participant pharmacists reported that they have adopted prescribing activities, about 

three-quarters were involved in renewal focused prescribing activities where they continued a 

medication which was previously prescribed by another authorized prescriber. Less than 20% of 

participants modified prescriptions which are substantially less than the renewal focused 

prescribing. The smallest group is the “Wide ranged prescriber”, who practiced renewing, 

altering and substituting prescriptions. Additionally, we found that renewal focused prescribers 
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were primarily located in the community pharmacy settings and there were significant 

differences in the level of perceived support from practice for prescribing among the three 

groups.  We also found that “Renewal prescriber” group had the smallest proportion and 

“Modifier” group had the highest proportion of the APA pharmacists. 

The renewal prescriber is the most common group possibly because renewal prescribing is 

straightforward, requires less time, and ensures patient satisfaction. It also poses a low threat to 

the autonomy of the original prescriber. Our research group found in a qualitative study on 

pharmacists in Alberta that pharmacists tend to reduce prescribing activities due to worry about 

additional responsibilities and negative reaction from physicians.(12) Other research findings 

suggest that possible aversive outcome, alleged risk, physician’s approval are associated with the 

anxiety of prescribing responsibilities.(17-19) Therefore, most of the pharmacists were more 

inclined to renewal prescribing than any other complex prescribing.  

We found that “Modifier” practiced renewal focused prescribing significantly lower than other 

two groups. The majority of the pharmacists in the collaborative setting were “Modifier” as they 

had less opportunity to renew prescription due to distinct practice approach in hospital and 

consultancy settings. The patient does not ask for an extension of therapy to the pharmacist 

practicing in these settings. Renewal prescribing primarily is a phenomenon of the community 

setting. Reasonably, we found that most of the pharmacists in the community setting were 

“Renewal prescriber”.  Renewal prescribers practiced altering dose and regimen or substituting 

medication significantly lower than other two groups. The practice system in the community 

setting does not provide pharmacists with enough time and facilities to do a clinical assessment. 

Furthermore, in the acute care setting, patients are having medication changes more frequently, 

so there is plenty of opportunity of altering dose, the formulation for the hospital settings; 
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whereas, a patient in the community might have changed therapy yearly, or every three months 

according to their clinical outcome. A recent survey study on clinical pharmacists working in the 

critical care unit of the hospital in the UK similarly reported that pharmacist prescribing 

activities included organ function based dose adjustment, formulation and route of administration 

change, and prescribing error amendment.(20) In the hospital setting, there is a medication 

formulary, which restricts the option for physician prescribing. Consequently, pharmacists in this 

setting have less opportunity to change drug due to unavailability or shortage. Pharmacists in 

collaborative setting also have limited scope of prescribing in an emergency situation possibly 

because physicians and other healthcare providers with prescribing authority are available most 

of the time.  

The proportion of “Wide ranged prescriber” was comparable in both community and 

collaborative practice settings. Our study suggests that this group of prescriber experienced 

significantly higher support from practice than the “Renewal prescriber”. In previous studies on 

pharmacists in Canada and the UK reported that supporting factors such as sufficient access to 

patients’ information, positive patients’ expectation, collaborative relationship with physicians 

and other healthcare professionals, and adequate pharmacy staffing, influenced implementation 

of prescribing into practice.(12, 21, 22) Nonetheless, it is noteworthy that despite lack of support 

most of the pharmacists (i.e.,90%) adopted prescribing and moved out of the conventional 

“counting pill and dispensing” role of pharmacists.(23) 

A further finding that could explain the prescribing characteristic of these groups was their 

proportion of APA pharmacists. APA pharmacists were expected to be open to any types of 

prescribing activities as they pursued additional prescribing authority. The smallest proportion of 

APA in the “Renewal prescriber” group validates their prescribing characteristics. On the 
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contrary, the highest proportion of APA pharmacists in the “Modifier” group could explain their 

prescribing types.  

Comparisons between the practice setting, support experience, and APA status among the 

pharmacist clusters provided evidence of validity as our findings were consistent with the 

existing literature and anecdotal evidence.(12, 13, 20-22) However, each prescribing type is 

necessary as it serves patients’ health care needs. Pharmacists are expected to be involved in 

more patient-centered care by incorporating their clinical knowledge and expertise as per the 

need. Improved access to health care and reduced physicians’ burden could not be achieved if 

pharmacists failed to apply different types of prescribing into practice. 

4.6.1 Strengths and limitations 

Our study is the first to characterize pharmacists according to their reported prescribing 

activities. Our data captured information from a unique model of pharmacist prescribing in 

Alberta and our findings may not be generalizable to the pharmacists of other jurisdictions. 

However, Albertan pharmacists have the broadest scope of prescribing practice in Canada as 

well as in North America. Therefore, our findings will be beneficial for other jurisdictions and 

countries that are planning to implement and support adoption of pharmacist prescribing.  Cluster 

analysis is descriptive and non-theoretical. Cluster solution depends on the variables used to 

characterize the groups. Therefore, there is a threat of external validity as the inference will only 

applicable for the participants of the study.(25) However, the group comparisons confirmed the 

anticipated characteristics of the clusters. Along with the findings of the group comparisons, 

evidence from literature provided evidence for the validity of the clusters.(13, 14, 21, 22, 24) The 

higher response rate (i.e. 54%) and large sample size of the study increased the statistical power 

of the analysis. 
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We did not include survey items capturing the responses relevant to initiating new prescriptions. 

Only APA prescribers answered these questions, and their participation in our survey was low 

compared to total participants. Therefore, we excluded items relevant to initiating new 

prescription to remove biases. We used multiple imputations to handle missing data.  Further 

sensitivity test could be run to ensure that imputation did impact our findings. There were also 

possibilities of pharmacists confusing prescribing in emergency and renewing a prescription. 

Pharmacists might report their prescribing act as an emergency prescribing which could be 

renewing a prescription in an emergency situation for the patient.  

4.7 Conclusion 

Our study identified three main groups of pharmacist prescribers by considering the similarities 

and differences in the adoption patterns of various prescribing activities. The majority of the 

participants in a community setting were prescribing with a focus on renewing prescriptions 

whereas collaborative setting results in a greater number of pharmacists are adapting. Higher 

support from practice environment facilitated a higher level of adoption. Future research can be 

conducted to explore factors influencing the types of adoption and to measure shifting of 

prescribing type over time.  
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Table 4.1 Demographics of Participant Pharmacists 

Characteristics Total 

Participant 

Renewal 

prescriber 

Modifier Wide ranged 

prescriber 

Number of 

participants 

(%) 

Number of 

participants  

(% within the 

group) 

Number of 

participants  

(% within 

the group) 

Number of 

participants 

(% within the 

group) 

Total participants 303 223 51 29 

Gendera     

Female 205 (69.7) 145 (66.5) 41 (83.7) 19 (70.4) 

Male 89 (30.3) 73 (33.5) 8 (16.3) 8 (29.6) 

Age group (years)     

≤30  79 (26.1) 54 (24.2) 15 (29.4) 10 (34.5) 

31-60 208 (68.6) 155 (69.5) 34 (66.7) 19 (65.5) 

60≥ 16 (5.3) 14 (6.3) 2 (3.9) 0 (0) 

Practice setting     

Community settings 246 (81.2) 211 (94.6) 13 (25.5) 22 (75.9) 

Hospital/consultancy 

settings 

57 (18.8) 12 (5.4) 38 (74.5) 7 (24.1) 
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Practice areab     

Large urban population 

centre (100,000 or greater) 

175 (57.9) 124 (55.9) 36 (70.6) 15 (51.7) 

Medium population centre 

(30,000 to 99,999) 

46 (15.2) 31 (14.0) 6 (11.8) 9 (31.0) 

Small population centre 

(1,000 to 29,999) 

78 (25.8) 65 (29.3) 8 (15.7) 5 (17.2) 

Rural (population less than 

999) 

3 (1) 2 (0.9) 1 (2.0) 0 (0) 

Additional Prescribing 

Authorization (APA) 

    

APA 20 (6.6) 7 (3.1%) 9 (17.6%) 4 (13.8%) 

a: Responded by 294 participants 

b: Responded by 302participants 
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Figure 4.1 Flowchart describing participant inclusion process in the study 

 

 

 

 

 

 

 

700
• Survey was 
administered to

378 
(54%)

• Number of 
participants

350
• Participant provided 
direct patient care

327 • Number of pharmacist 
prescriber

315
• Total participants 
without outliers

303
• Total participants 
without missing 
responses



  
 

125 
 

 

 

 

Figure 4.2 Groups of pharmacist according to their type of prescribing practice 
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Figure 4.3 Presence (%) of prescriber groups in different practice settings 
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Figure 4.4 Level of support experience from practice in different groups 
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5.1 Abstract 

Background: Pharmacists in Canada are authorized to prescribe as part of expanded scopes of 

practice with the expectation of enhanced patient access to healthcare services. Understanding 

the mode of adoption and factors facilitating the adoption process is important to translate 

prescribing into practice. Our objective was to explore the factors affecting frequency and types 

of pharmacist prescribing adoption by the guidance of diffusion of innovation (DoI), self-

efficacy, and role belief theories. 

Methods: A secondary analysis was planned for the cross-sectional survey data from practicing 

registered pharmacists in Alberta in 2013 with a 54% response rate. We measured the 

participants’ demographic information using descriptive statistics. Hierarchical multivariate 

regression analysis and logistic regression analysis were used to predict the frequency of 

prescribing adoption and types (i.e. renewal focused and multifaceted prescriber) of pharmacist 

prescribing adoption respectively. Independent variables having correlation > 0.40 were removed 

to avoid multicollinearity. Variables were entered in three blocks using three features of DoI 

theory. The first block (i.e., system readiness) included practice setting and support from practice 

environment; Second block (i.e., pharmacists as adopter) included care intensity, self-efficacy 

beliefs, prescribing beliefs, and year of experience; Third block (i.e., prescribing as innovation) 

included the impact on patient care. 

Results: In this sample, 6.7% had Additional Prescribing Authority (APA), 71.2% were female 

participants, and 77% were in community practice setting. An increase in the frequency of 

pharmacist prescribing was significantly predicted (R2=0.14, p<0.05)  by community practice 

setting, higher support from practice environment, an increase pharmacists’ self-efficacy beliefs 

toward prescribing, and longer experience in practice. The logistic regression model was 
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statistically significant, (p<0.01) and explained 41.70% of the variance. Collaborative practice 

setting and higher self-efficacy belief significantly predicted multifaceted prescribing adoption 

(p<0.01). 

Conclusion: System readiness and pharmacists’ own features were important indicators of 

prescribing adoption in pharmacy practice. Combination of prescribing frequency and type gives 

more profound understanding of adoption compared to prescribing frequency only. Interventions 

could be developed to explore the effectiveness of supportive practice environments and 

strategies to motivate pharmacists to adopt prescribing.  

5.2 Introduction 

Canadian pharmacy regulatory bodies have expanded pharmacists’ scope of practice in different 

provinces in past decade to address timely access to health care services.(1-4) The extensive 

implementation of Canadian pharmacists’ expanded scope of practice could save the Canadian 

healthcare system $25.7 billion over the next 20 years though savings could be as low as 

$194 million with low adoption.(5) As a part of the expanded scope of practice, pharmacists are 

authorized to prescribe prescription medications excluding narcotic and controlled drugs. 

However, the scope of prescribing practice varies by province.(1) Alberta was the first province 

to receive the prescribing authorization.(6)   

Albertan pharmacists can independently prescribe in several ways: therapeutic substitution, dose 

alteration, and formulation or regimen alteration.(1) They are also allowed to renew prescription 

to ensure continuity. Albertan pharmacists with Additional Prescribing Authority (APA) can 

initiate independently any prescriptions. Thus, pharmacists in Alberta can practice different types 

of prescribing based on the patients’ need and their own competencies. After any prescribing 

activities pharmacist are required to inform primary health care provider about their decision and 
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rationale for prescribing. Additionally, Albertan pharmacists are authorized to inject vaccines, 

and schedule one drugs as well as can order and interpret lab test for the patients.  

Although Albertan pharmacists have had wide-ranging prescribing rights since 2007, only 2.6% 

of total prescribing in Alberta was performed by pharmacists in 2015 whereas they comprised 

11.7% of the total prescribers.(7) It is complex to predict the optimum amount of prescribing 

nevertheless the above data suggests pharmacists in Alberta have opportunities to increase the 

frequency of prescribing. Furthermore, according to the latest data available, only about 24.6% 

of all pharmacists in Alberta have APA (8) which suggests the slower adoption of the maximum 

scope of prescribing activities. However, greater access to the healthcare services and maximum 

value from the expanded scope of practice could be achieved by ensuring adoption of higher 

frequency and a wider range of prescribing practices.  Therefore, it is imperative to understand 

the factors impacting the frequency and types of prescribing adoption.  

Adoption of the new behavior is complex; Diffusion of Innovation (DoI) theory by Rogers 

explains how an innovation becomes a part of practice over time.(9,10) This theory elucidates 

diffusion process of an innovation, and the rate and extent of its adoption by the end user. A 

greater level of diffusion is related to higher level of adoption of the innovation. In a large-scale 

systematic review, Greenhalgh described a model of DoI in health service organization.(11) In 

pharmacy practice, DoI theory has been used to assess the acceptability of an innovative 

contraception practice among rural pharmacists.(12-14) Researchers reported a high degree of 

acceptability and feasibility for independent prescribing of hormonal contraceptives in British 

Columbia, Canada.(13) This theory was also applied to understand the diverse factors that 

influenced pharmacists’ adoption of newly reclassified medicine and over the counter 

prescribing in Scotland.(14) 
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Our research team in Alberta applied the “Diffusion of Innovation” (DoI) theory to understand 

the complex nature of pharmacist prescribing adoption.(15) We interviewed pharmacists in 

Alberta to explore facilitators and barriers to the uptake and implementation of prescribing in 

practice and found that prescribing behaviors are mostly influenced by practice setting, prior 

practice, self-efficacy beliefs, and relationship with physicians.(15)  While the qualitative work 

so far has been helpful, further quantitative research was warranted to test the elements found in 

previous qualitative research (15) and generalize the findings among the larger sample of 

practicing pharmacists in Alberta.  

Quantitative research has potential to help us understand pharmacists’ adoption of prescribing 

according to the DoI framework and identify factors influencing both the frequency and the type 

of pharmacist prescribing in everyday practice. Researcher in the UK, and Australia also 

explored barriers and facilitators to implementing prescribing into practice which include 

training, confidence, multidisciplinary support, and use of guidelines. (16-23) Applicability to 

Alberta is not clear as the model and scope of prescribing differs among these countries. 

Pharmacists in Australia are eligible to prescribe certain non-prescription medications available 

from pharmacists and to continue supply by “emergency prescription” and “repeat prescription” 

system.(22) Pharmacists in the UK can practice supplementary prescribing in a collaborative 

agreement with a medical prescriber and independent prescribing authority is given to them after 

completion of a course under the supervision of a medical practitioner.(23)  While in Alberta, 

additional training is not required to prescribe. Any licensed pharmacist is eligible to change or 

renew prescriptions independently using their own professional judgment. In order for 

pharmacists to initiate new prescription independently, pharmacists submit a comprehensive 

application package to the College of Pharmacists that includes evidence of the care they 
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provide. Albertan pharmacists have a unique prescribing practice which is independent as well as 

collaborative. Even though there is no agreement or formulary, pharmacist prescribers in Alberta 

are expected to communicate their prescribing decisions and rationale to other relevant 

healthcare professionals as well as develop collaborative goals of therapy. These unique 

differences in pharmacist prescribing practice may alter the adoption process.  

5.3 Objectives 

The objective of this study was to examine the factors that have impacted Albertan pharmacists’ 

frequency and types of prescribing adoption using the Greenhalgh’s model of DoI theory using a 

quantitative survey. We explored the relationship of the adoption of pharmacist prescribing with 

the anticipated factors, derived from DoI theory.  

5.4 Conceptual framework  

In a large-scale systematic review, Greenhalgh described a model of DoI in health service 

organization.(11) Greenhalgh’s model illustrated eight features of diffusion of innovation. Due to 

the absence of the external or organizational lens in our survey data collection procedures, we 

excluded the four features of DoI model: outer context, system antecedents, implementation 

process, and linkages between design and implementation stages.(11) We applied the remaining 

four features of DoI theory in order to understand the pharmacist prescribing adoption- system 

readiness, communication and influence, the adopters, and the innovation.(11)  

First, system readiness that included the impact of supportive practice norms and cultural issues 

on the adoption of prescribing. Different features of practice settings such as working 

environment, practice location, employers’ and patients’ expectation, and practice culture of the 

system were supposed to influence adoption of pharmacist prescribing. Second, communication 

and influence included the amount of interaction of pharmacists with the physicians and other 
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healthcare providers. Since the physicians are considered as primary prescriber and health care 

providers, relationships and communication patterns of the pharmacist with them should shape 

the adoption of prescribing.  

Third, pharmacists were considered as adopters and their characteristics should influence the 

adoption of prescribing. Their prescribing adoption level may be predicted by their patient care 

intensity, self-efficacy belief, prescribing belief, education, and experience. We used the Self-

efficacy theory to evaluate the confidence of pharmacists toward performing prescribing 

activities assuming that self-efficacy should influence their decision to learn and set a goal for 

the adoption of this innovation into practice.(24) Cognitive role theory was also used to 

understand pharmacists’ perceptions and expectations of their own role as a prescriber.(25) 

Positive beliefs towards prescribing role may warrant greater adoption of prescribing. Finally, 

increased the perceived benefit or relative advantage of pharmacist prescribing may increase its 

frequency and types of adoption. We developed a conceptual model using the features of these 

theories to address the objective of the study. (Figure 5.1) 

5.5 Methods 

5.5.1 Research Design  

In this secondary data analysis, we used multiple regression analysis to predict factors 

contributing to the frequency of pharmacist prescribing adoption and logistic regression analysis 

to explore factors predicting the type of prescribing adoption. This study was approved by the 

Health Ethics Research Board Panel B, University of Alberta.  
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5.5.2 Procedures and participants 

This quantitative study is a part of a larger project of pharmacist prescribing in Alberta. A 

research group at the Faculty of Pharmacy and Pharmaceutical Sciences, University of Alberta 

designed a three-phase project to understand pharmacist prescribing adoption in Alberta. They 

developed a cross-sectional mixed mode survey to describe and explore uptake of pharmacist 

prescribing in Alberta.(26) Details of survey development are described in Guirguis LM et.al. 

(2017).(26) The final cross-sectional survey was administered among random sample of 700 

practicing registered pharmacists in Alberta from April 19, 2013 to June 10, 2013.(26) 

5.5.3 Dependent variables 

We measured prescribing frequency and type of prescribing to assess the pharmacists’ adoption 

of prescribing. First, to measure the frequency of prescribing adoption, we asked how often they 

prescribed in last month. It has five items. We scored “multiple times a day” as “5”, “once a day” 

as “4”, “several times a week” as “3”, “several times a month” as “2” and “once a month or less” 

as “1”. We calculated the mean of the scores. We assessed normality of the “frequency of 

prescribing” by using QQ plot test and found this variable is normally distributed. 

Second, to identify types of prescribers, we relied on a prior cluster analysis which characterized 

the participant into three groups according to their self-reported prescribing practice.(27) The 

largest group (74% of total participants) was the “Renewal focused prescriber” who primarily 

practiced renewal prescribing.(27) Another group was the “Modifier” (17% of total participants), 

who were mostly involved in altering dose prescribing, altering formulation prescribing, and 

substituting prescribing drug within the similar therapeutic class.(27)  The smallest group (9% of 

the total participant) was involved in almost all types of prescribing activities in different extent 

and named as “Wide ranged prescriber”.(27) As the second two clusters were substantially 
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smaller than the first and both encompass a range of prescribing type activities, we combined 

“Modifier” and “Wide ranged prescriber” as “Multifaceted prescriber”.  We had two major types 

of prescribers - “Renewal focused” and “Multifaceted prescriber”. Multifaceted prescribing was 

considers as a higher level of adoption as more prescribing practices were employed while 

practicing renewal focused prescribing was a lower level of prescribing as only one form of 

prescribing was adopted.   

5.5.4 Predicting variables 

We measured the following features with the respective independent variables - system readiness 

(i.e. practice setting, support from practice setting, and support form healthcare providers), 

communication and influence (i.e. communication with physician and communication with other 

healthcare professionals) pharmacists as prescribers (i.e. care intensity, self-efficacy beliefs, 

prescribing beliefs, experience, allocated time for dispensing activity, allocated time for patient 

care), and prescribing as innovation (i.e. impact on professionalism, impact on patient care).(28) 

Association of the variables with the conceptual model is summarized in Figure 5.1. 

We examined correlation matrix among the predictor variables before running the regression 

analysis. (Table 5.1) We removed the variables which showed the correlation of 0.4 or more with 

one or more than one other variables. Thus we removed “Support from healthcare professionals”, 

“Communication with physicians”, “Communication with other health care providers”, 

“Allocated time for dispensing, “Allocated time for patient care”, and “Impact on 

professionalism” as they were all correlated with practice setting.  

Participants were asked about their practice setting using 12 items. Due to lack of scope to 

prescribe we removed teaching or academic work location. Large grocery or box store, chain 
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community, franchise community, and hospital outpatient pharmacies and independent 

community pharmacies were grouped as “community setting” and scored as “1”. Primary care 

network, home care facility, physician’s office, ambulatory care setting, long-term care, and 

hospital inpatient were collapsed into “Collaborative setting” and scored as “0”. Furthermore, we 

measured the support from practice environment using responses to a five-point Likert scale 

question containing seven items about different factors, such as pharmacy staffing, access to 

patient information, patient expectation, as support or barrier (Chronbach’s alpha=0.78).(28) 

We measured “care intensity” using responses to questions about daily activities regarding 

patient care at different practice settings. For example, community pharmacists were asked about 

the proportion of new or refill patient they talked in last month about health or medication issues. 

Hospital pharmacists were asked about the proportion of their patient whom they educated about 

drug therapy in last month. These questions were designed based on seven points Likert scale 

from “None” to “All”(1= none, 2=few, 3=less than half, 4=half, 5=more than half, 6=most, 

7=all). We transformed the items into the standardized scores as we used scores from different 

questions specified for different types of practice setting. We also measured participants’ self-

efficacy by assessing how sure pharmacists are about their prescribing decisions and activities 

using question with six items designed as five points Likert scale. The Chronbach’s alpha value 

of 0.89 suggested high reliability of the self-efficacy scale.(28) We measured the prescribing 

beliefs of participants using a question with five items designed as seven-point Likert scale about 

their activities and liabilities as prescriber (Chronbach’s alpha=0.58).(28) Additionally, we 

measured practice experiences in years.  
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To measure the impact on patient care,  three items designed as five-point Likert scale asked 

about the impact of prescribing on their time spent with the patient, time spent assessing patient 

and quality of patient care (Chronbach’s alpha=0.78).(28)  

The variables that we measured using Likert scale were considered as continuous variables.(29) 

We had multiple items under each question using a Likert scale and we used the mean of the 

items as the response to that question. Therefore, we treated the variables as continuous instead 

of categorical. 

5.5.5 Analysis 

In order to predict the frequency of pharmacist prescribing adoption, we ran hierarchical multiple 

regressions based on the conceptual framework, that we discussed earlier. We used sequential 

logistic regression analysis to predict the type of pharmacist prescriber (i.e. renewal focused 

prescriber or multifaceted prescriber) from the same set of predictor variables that we used in 

multiple regression analysis. We tested the assumptions of cases to IVs ratio, an absence of 

outliers, multicollinearity, normality, linearity, homoscedasticity before running regression 

analysis. Research questions were tested in three blocks. The model is mentioned in Table 5.2. 

Literature suggested a strong relationship of “adoption of prescribing” with “practice 

setting”(30), and “extent of support”.(15)  Therefore, we entered these variables in the first 

block. We entered “care intensity”, “self-efficacy beliefs”, “negative prescribing beliefs”, and 

“length of experience” variables in the second block of regression analysis. In the third block, we 

entered “impact on patient care” variable. P<0.05 was considered significant. 
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5.6 Results 

The survey response rate was 54% (i.e. n=378) and of those, 350 pharmacists were providing 

direct patient care. Three hundred and twenty-seven participants (93%) were involved in 

prescribing activities. The female participants made up 69.5% of the sample.  The sample was 

81.3% in the community settings, and 57.1% practicing in the large urban area. The average age 

of the participant was 41 years. APA pharmacists were 6.7% of the total sample. (Table 5.3) 

5.6.1 Frequency of pharmacist prescribing adoption 

Prior running hierarchical multiple regression analysis, we tested multicollinearity and found 

variance inflation factors (VIF) value <1.34 presenting a very low level of multicollinearity 

among independent variable. Assumptions of normality, independence of error, an absence of 

outliers, and a ratio of cases to independent variables were met. The final stage of the regression 

model with practice setting, support from practice setting, care intensity, self-efficacy beliefs, 

negative prescribing beliefs, length of experience and impact on patient care variables predicted 

the frequency of pharmacist prescribing adoption (R = 0.38, R2 = 0.14).  Beta coefficients for the 

four predictors were found significant (p<.05)- Practice setting, standardized (std) β = 0.12; 

support form practice environment, std β = 0.11; Year of experience, std β = 0.14; and self-

efficacy beliefs, std β = 0.31, (Table 5.4). Pharmacists in the community setting adopted more 

frequent prescribing than in the collaborative setting. Additionally, pharmacists, who had more 

confidence in themselves, experience, and support prescribed more frequently.  

5.6.2 Types of pharmacist prescribing adoption 

We ran the sequential logistic regression analysis to predict types of prescribing (i.e. renewal 

focused and multifaceted prescriber) adoption by pharmacists. The logistic regression model was 

statistically significant, X2(7)=100.71, p<0.01. The model explained 41.9% (Nagelkerke R2) of 
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the variance and correctly classified 84.6% of cases. Out of seven predictors only two (i.e. 

practice settings and self-efficacy beliefs, p<0.05) significantly predicted the type of prescribing 

adoption, (Table 5.5). Community pharmacists were 26.03 times more likely to exhibit renewal 

focused prescribing than the pharmacists in a collaborative setting. A higher level of self-efficacy 

beliefs was associated with an increased chances of exhibiting multifaceted prescribing (Exp 

B=0.65, p<0.05).  

5.7 Discussion 

Diffusion of innovation (9-11), self-efficacy (24), and cognitive role belief (25) theories guided 

us to identify the factors affecting the pharmacist prescribing adoption. We analyzed the 

relationship of these factors with the frequency and type of pharmacist prescribing adoption. 

Self-efficacy was the main predictor of prescribing frequency whereas practice setting was the 

key predictor of pharmacist prescribing type in Alberta. The frequency of prescribing was also 

positively predicted by community practice setting, practice support, and year of experience. 

Higher frequency prescribing adoption does not signify that pharmacists are employing the full 

scope of prescribing types. The types of prescribing practice (i.e., renewal and multifaceted) may 

provide better insight into the level of adoption. Specific examples of the complex nature of 

adoption for each predictor and possible explanations will be discussed below. 

The influence of practice setting (i.e. community and collaborative) on adoption differed 

according to the frequency and type of prescribing. Pharmacists in the community setting 

reported more frequent prescribing (i.e., greater adoption) than those in collaborative practice. 

Yet, these same community pharmacists reported lower adoption as they were mainly involved 

in one type of prescribing (i.e., renewal focused) compared to those in the collaborative setting 

who were more likely to practice multifaceted prescribing (i.e. greater adoption). A possible 
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explanation of this result might be that community pharmacists have increased accessibility to 

the patients and patients can easily request refills from the community pharmacist. Prescribing 

for continuity legitimized the prior practice of pharmacists providing patients with short supplies 

of medications until they could see their physicians.(15) Furthermore, as we found practice 

setting is highly correlated with the relationship with physicians and allocated time for patient 

care, therefore,  we can imply that community pharmacists might be hesitant to adapt new 

prescription due to inadequate personal relationships with the physicians and limited access to 

patient information. On the other hand, in a collaborative practice setting, pharmacists are 

working with physician prescribers which might reduce the necessity for pharmacist prescribing. 

This finding is contrary to previous studies which have suggested that in the UK hospital 

pharmacists adopted more prescribing compared to community pharmacists.(17) This 

inconsistency may be due to the lack of information in our analysis about the total patient that 

pharmacists provided care in the past month. It is expected that frequency of prescribing should 

vary according to that number. However, pharmacists in collaborative settings have dedicated 

time and space for clinical assessment of the patients which might facilitate the adoption of 

multifaceted prescribing adoption (i.e. higher adoption). This finding is in accord with other 

research which found that hospital pharmacists in Alberta practiced adaptation of prescription 

(i.e. formulation changing, dose titrating, and substituting) for almost half of the patients they 

provided care.(31,32)  

Turning now to the self-efficacy, the major predictor of prescribing frequency, we see that it was 

positively associated with adoption of a higher frequency of prescribing and also influenced 

multifaceted prescribing adoption. Self-efficacy theory explains that adopters having a greater 

level of self-efficacy have greater ability to accept challenges.(10,24,33). Multifaceted 
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prescribing may involve additional perceived risk and complex pharmacotherapy issues. 

Therefore, it is reasonable that multifaceted prescribers had a higher level of self-efficacy in 

prescribing activities compared to renewal focused prescriber. Although several previous studies 

reported about pharmacists’ personality trait and its relation with their prescribing activities (34, 

35), we measured self-efficacy for the first time to predict pharmacist prescribing adoption and 

found a significant relationship. We used self-efficacy because in reviewing the literature, we 

found that self-efficacy is a good predictor of performance (24) and more strongly correlated 

with the perceived achievement of medical students compared to personality traits (36). 

Moreover, it can describe personality traits specially conscientiousness and its relation to 

performance.(37) However, our finding seems consistent with another study evaluating the 

impact of self-efficacy on pharmacist counseling service and reported pharmacists with higher 

self-efficacy showed higher inclination in counsel diabetic patients.(38)  

One anticipated finding of our study was that pharmacists with higher support experiences 

adopted a higher frequency of prescribing. In our study, the supportive factors from practice 

environment included access to patient information, patient expectations, employer’s 

expectations, staffing at practice location and practice environment. Similar supportive factors 

were documented for prescribing implementation in the United Kingdom (UK).(16,17,20,39) 

Practice experience was also positively associated with the frequency of prescribing. The 

pharmacists with more experiences were prescribing more frequently. A possible explanation for 

this result might be that pharmacists with more experience are expected to have more confidence 

in providing clinical care and more likely to adopt prescribing. This result supports previous 

research which reported extended work experience increased pharmacy students’ self-efficacy 

towards patient care.(40) However, some other literature suggest contradictory results that 
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pharmacists with less practice experience were found to provide more patient information to 

patients and smoking cessation services than more experienced pharmacists.(41,42) Adapting 

with the recent cultural shift in pharmacy practice could be more challenging for some 

pharmacists who were used to in traditional practice for a longer period. Additionally, redesigned 

curriculum focusing on pharmacist prescribing should help facilitating the prescribing adoption 

among new pharmacists.(43,44) 

One unanticipated finding of our study was an insignificant relation of perceived benefit with 

pharmacist prescribing adoption. On the contrary, a study exploring Australian pharmacists’ 

views on pharmacist prescribing reported increased patients’ access to care as one of the key 

reasons for pharmacists playing prescribing role.(21) Literature also suggests that patient benefit 

was the major perceived benefit of pharmacists for implementing supplementary prescribing into 

practice in the UK.(17) It is to be noted that, pharmacists in Australia and supplementary 

pharmacist prescribers in the UK are not able to prescribe independently. In contrast, most of the 

pharmacists in Alberta take the decision of prescribing independently which involves increased 

liabilities. Due to the autonomous nature of the prescribing practice in Alberta, pharmacists 

might be more concern about their own attributes (i.e. self-efficacy and experience) and practice 

environment (i.e. practice setting and support) compared to the patient benefit.  

Our study conceived the new idea that performing more frequent prescribing does not 

necessarily represents greater adoption. Type of prescribing adoption is also important criteria 

for a profound understanding of prescribing adoption. Our predictors explained only 14% of the 

variance of pharmacists’ prescribing frequency. We used only four features of DoI theory due to 

the data collection lens of the study. The addition of other features of DoI theory would better-

explaine the frequency of adoption.(11) However, our results gave a more comprehensive picture 
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of adoption as we explored predictors of both adoption frequency and types. Our findings may 

provide insight to other jurisdictions.  

5.7.1 Limitations 

Our data were collected in 2013. Change in nature of pharmacist prescribing is expected in last 

four years. We also could not measure non-adoption and its predictors as almost all of the 

participants (i.e. 93%) were involved in some form of prescribing. The rest of the 7% 

pharmacists did not prescribe but they were involved in making prescribing decisions with the 

other team members or they sent a fax to the physicians with the suggestion of prescribing.(26) 

However, the inclusion of information about the total patient to whom pharmacists provided care 

would allow us to make a better comparison of pharmacist prescribing frequency in different 

practice settings. We used observational and cross-sectional design; therefore, we cannot draw a 

causal conclusion regarding the relationships but we can assume associations. Moreover, 

regression analysis did not allow us to explore directionality of the relationship between the 

dependent and independent variables. Future use of Structural Equation Modeling may provide 

us information about multiple and interrelated dependencies among the variables. Our regression 

model explained 14% of the variability of the frequency of pharmacist prescribing adoption. The 

inclusion of other variables such as implementation process, payment model, manager 

approaches, patients’ experiences and expectations may provide a better explanation of the 

adoption process. 

5.7.2 Implications 

Implications of the findings of our study for practice could be developing interventions focusing 

on system readiness and pharmacists’ attributes to facilitate the adoption of prescribing. 

Stakeholders can focus on developing more supportive environment through adequate staffing, 
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giving necessary access to patient information, and fostering physician-pharmacist collaboration. 

Public awareness program about pharmacist prescribing can be developed to evolve their 

expectations from the pharmacist and make them willing to accept prescribing care from 

pharmacists. Along with these interventions, a workshop focusing on prescribing knowledge and 

skill can be developed for improving pharmacists’ self-efficacy in adopting different types of 

prescribing.  

Our findings could also have important implications for research. Research evaluating 

pharmacist prescribing adoption should consider that the measure of adoption as frequency and 

type of prescribing led to differing results. Pharmacist prescribing adoption and factors affecting 

the adoption could be compared among different jurisdiction to understand the best practice.  

Furthermore, research should also evaluate the impact of organizational factors, stakeholders’ 

(i.e. patient, physician, other healthcare providers, and policy-makers) experiences, payment 

models, and implementation techniques on pharmacist prescribing adoption. 

5.8 Conclusion 

Our study recommends an overall readiness of practice environment to facilitate prescribing and 

pharmacists’ own characteristics significantly impacted pharmacists’ adoption of prescribing. 

These factors affected the frequency and types of prescribing adoption distinctively. A foremost 

driver of pharmacist prescribing adoption was practice setting. Frequency and type of prescribing 

adoption varied according to practice settings. Pharmacists’ higher level of self-efficacy beliefs 

played a key role in higher frequency and multifaceted prescribing adoption. More supportive 

practice environment, as well as greater experience, might help pharmacists to perform 

multifaceted prescribing in the community setting. In due course, if community pharmacists 

expand their prescribing practice to include adapting and initiating as appropriate along with 
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pharmacists in collaborative setting increase their prescribing frequencies, it will probably ensure 

improved patient access to care and optimal use of pharmacists’ clinical knowledge and skills. 
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Figure 5.1 Conceptual framework for exploring factors affecting pharmacist prescribing 
adoption
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Table 5.1 Correlation between Predicting Variables 
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Impact on 
patient 
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Practice setting 1
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practice 

environment
0.08 1

Support form 
healthe care 

provider
0.25 0.54 1

Communication 
w ith physicians 0.62 0.05 0.26 1
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0.62 0.02 0.26 0.72 1
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Table 5.2 Blocks and Corresponding Independent Variables of Hierarchical Multiple 
Regression Model and Sequential Logistic Regression Model 

Blocks Features IVs 

Block 

1 

System Readiness Practice setting, support form practice setting 

Block 

2 

Pharmacists as 

Adopters 

Care intensity, self-efficacy beliefs, prescribing beliefs, 

year of experience 

Block 

3 

Prescribing as 

Innovation 

Impact on patient care 
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Table 5.3 Demographics of participant pharmacists 

Characteristics No. of participants (%) 

Total participants 378  

Pharmacist involved in prescribing activity 327 

Gendera  

Female 221 (69.5) 

Male 97 (30.5) 

Age (years)b  

≤30  73 (23.0) 

31-60 226 (71.3) 

61≥ 18 (5.7) 

Practice setting  

Community settings 266 (81.3) 

Hospital/consultancy settings 61 (18.7) 

Practice areac  

Large urban population centre (100,000 or greater) 186 (57.1) 

Medium population centre (30,000 to 99,999) 52 (16.0) 
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Small population centre (1,000 to 29,999) 85 (26.1) 

Rural (population less than 999) 3 (0.9) 

Pharmacists with APAd 22 (6.7) 

a: Responded by 318 participants; b: Responded by 317 participants; c: Responded 

by 326 participants; d: Additional Prescribing Authority 
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Table 5.4 Hierarchical Multiple Regressions to Predict Frequency of Pharmacist 
Prescribing 

Predictors 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% 

Confidence 

Interval for B 

B Std. Error Beta 

Lower 

Bound 

Upper 

Bound 

Practice Setting 0.36 0.16 0.12 2.27 0.02 0.05 0.67 

Support from Practice 

Setting 

0.15 0.08 0.11 2.05 0.04 0.01 0.29 

Care Intensity 0.05 0.12 0.03 0.45 0.65 -0.18 0.28 

Year of Experience 0.01 0.01 0.14 2.59 0.01 0.00 0.02 

Prescribing Beliefs -0.12 0.07 -0.08 -1.46 0.15 -0.25 0.04 

Self-Efficacy  0.41 0.08 0.31 5.174 0.00 0.25 0.56 

Impact on Patient Care 0.01 0.13 0.00 0.07 0.94 -0.24 0.26 

*Practice setting: 1=Community Setting, 0=Collaborative Setting 
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Table 5.5 Sequential Logistic Regressions to Predict Types of Pharmacist Prescribing 

Predictors   B 

Standard 

Error df Sig. Exp(B) 

95.0% Confidence 

Interval for EXP (B) 

Lower 

Bound 

Upper 

Bound 

Practice Setting (1) 3.26 0.41 1 0.00 26.03 11.72 57.83 

Support from 

Practice 

Environment 

0.03 0.12 1 0.86 1.04 0.70 1.53 

Care Intensity 0.14 0.32 1 0.66 1.15 0.62 2.14 

Self-Efficacy  -0.43 0.21 1 0.04 0.65 0.43 0.97 

Prescribing Beliefs 0.12 0.19 1 0.52 1.13 0.78 1.65 

Year of Experience 0.03 0.02 1 0.06 1.03 0.99 1.06 

Impact on Patient 

Care 

0.11 0.35 1 0.75 1.11 0.56 2.21 

 
*Types of prescribing: 1=Renewal Focused Prescriber, 0= Multifaceted Prescriber 

*Practice setting: 1=Community Setting, 0=Collaborative Setting 
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Chapter Six 

Family physicians’ perceptions about pharmacists prescribing in Alberta 
 

Chowdhury F Faruquee, Amandeep S Khera, Lisa M Guirguis 
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6.1 Abstract 

Background: Pharmacists are medication experts with prescribing authority who can help both 

physicians and patients to manage medications. However, little is known about the experience 

and relational dynamics of family physicians evolving around the pharmacists’ new prescribing 

practice. Our objectives of this study was to explore the Albertan physicians’ perceptions and 

experiences about pharmacist prescribing practice 

Methods: We used purposeful and maximum variation sampling method and semi-structured 

face to face or telephone interviews to collect data. We interviewed Albertan family physicians, 

who had experience of pharmacist prescribing in their practice. We also interviewed pharmacists, 

who were working with those physicians as team pharmacists, for a deeper understanding of 

context. Interviews were audio recorded and transcribed verbatim for analysis using interpretive 

description method to identify themes, guided by “Relational Coordination” theory. NVivo 

software was used to manage the data. 

Results: We interviewed 12 physicians. Participants’ three key beliefs (i.e., renewal versus 

initiate new prescription, community versus team pharmacists, and “I am responsible”) about 

pharmacist prescribing were identified which shaped their collaboration process with the 

pharmacist prescribers. Trust and communication were prominent themes to determine their 

collaboration levels. Participants were classified as “collaborative” and “consultative” according 

to their collaboration level with the pharmacist prescribers. 

Conclusion: Participants had greater collaboration with the team pharmacist prescribers 

compared to community pharmacists due to a higher level of trust and ease of communication. 

Renewal prescribing by any pharmacists was well accepted by the participants but they showed 
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hesitancy in accepting initiating new prescription by the pharmacists due to lack of awareness of 

pharmacists prescribing expertise and suitable communication strategies. Our findings should 

provide insight into interprofessional collaboration and communication while pharmacists are 

prescribing. 

6.2 Introduction 

The past two decades have seen family physicians’ workload and time pressure as one of the 

major barriers to provide optimal patient care.(1-4) Professional satisfaction and patients’ 

contentment, as well as care quality, are proportionately linked to this hurdle.(5-8) Existing 

research has recognized that delegating preventive and chronic care services to other non-

medical health care providers can be one of the keys to addressing this issue.(9) Pharmacists are 

educated as well as trained in the use of medications and are capable of responding to patients’ 

health and drug-related needs. Being important members of the healthcare team and having 

appropriate training in providing direct patient care, pharmacists are health care providers who 

could potentially be assigned with some of the tasks handled by physicians, thus reducing the 

physicians’ workload.  

Internationally, pharmacists’ scope of practice has been expanding in the last two decades to 

include additional multidisciplinary and collaborative health care services.(10-14) The United 

Kingdom (UK) was the pioneer in this area and implemented supplementary prescribing rights in 

2003 and independent prescribing rights in 2006.(10) Pharmacists in the United States (US) and 

New Zealand are prescribing in collaborative health team environments.(12-14) Australia is 

assessing the factors related to the implementation process and expected impact of this new role 

for pharmacists. (15) In Canada, pharmacists are now involved in many advanced medication-
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related health services, including prescribing drugs, administering injections and vaccines, 

ordering lab tests and interpreting lab values, and medication review.(16)  

Pharmacists’ scope of practice varies from province to province in Canada. Since 2007, among 

all the provinces and territories, Alberta pharmacists have had the broadest scope of 

practice.(16,17) Albertan pharmacists can renew prescriptions to continue therapy; alter doses, 

formulations or regimens; make therapeutic substitutions; and, in an emergency situation, 

prescribe any drug excluding narcotics and controlled substances. Pharmacists with additional 

prescribing authority (APA) can initiate new prescriptions at the initial access of care and 

manage drug therapy for their patients. In all types of prescribing, Albertan pharmacists are 

permitted to use their own professional judgment, assess the therapy and a patient’s condition, 

and use their clinical expertise to make independent prescribing decisions in a patient’s best 

interest. However, after prescribing, they must communicate their decisions and rationale with 

the physicians or main health care provider. The literature suggests that the level of the 

physician’s acceptance and perception of the expanded role of pharmacists has a significant 

impact on a pharmacist’s prescribing practice.(18)  

There is a developing body of research in the UK (19, 20), the US (21) and New Zealand (22) 

exploring physicians’ opinions about pharmacists prescribing. Physicians in both the UK and the 

US reported that allowing pharmacists to prescribe reduced their workload and allowed them to 

concentrate on more specialized tasks.(21,23) But physicians in the UK were more negative 

about independent pharmacists prescribing compared to supplementary prescribing.(20)  

Although pharmacists have been prescribing for one decade in Canada, to date only a few studies 

that have explored physicians’ perceptions about the practice. In British Columbia, one study 

found that family physicians had limited experience with adaptation services of pharmacists.(24) 
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In Alberta, one study exploring physicians’ perceptions focused on pharmacists’ prescribing 

abilities to manage high-risk cardiovascular patients.(25) Finally, a third study found that 

physicians and other stakeholders perceived that prescribing activities made pharmacists more 

responsible, collaborative, and patient-centered.(26) Despite exploratory research on physicians’ 

perceptions, little is known about Albertan physicians’ overall perceptions, experiences, and 

understanding of pharmacist prescribing practice. Because of a unique combination of 

independent and collaborative nature of pharmacist prescribing, the findings in Alberta could be 

different than those in other jurisdictions.  

6.3 Objectives 

The objective of our study was to 1) explore the family physicians’ perceptions and relational 

dynamics evolving around pharmacists’ prescribing practice, and 2) provide information to 

physicians on the enhanced prescribing capacity of Albertan pharmacists. 

6.4 Conceptual framework 

To understand the relational dynamics of family physicians and pharmacist prescribers, we used 

Relational Coordination (RC) theory. RC is defined by Gittell (2002) as ‘‘a mutually reinforcing 

process of interaction between communication and relationships carried out for the purpose of 

task integration.’’(27) The RC theory applies to the work process in which various providers 

work independently using their expertise to achieve mutual goals.(28) We selected this theory 

because various health care providers (e.g., physicians, pharmacists, nurses, physiotherapists) in 

the Canadian health care system practice independently to improve patient health care. We 

wanted to focus on the subtleties of the physician and pharmacist prescriber relationship as they 

both independently perform common tasks such as prescribing and monitoring therapy.  
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The theory highlights three dimensions of a relationship (i.e., shared goal, shared knowledge, and 

mutual respect) and four dimensions of communication (i.e., frequent, timely, accurate, and 

problem-solving).(29) These dimensions reciprocally strengthen each other.(29) Shared goal is 

explained as the work process where people have mutual goals to achieve in agreement.(29) 

Shared knowledge is the level of knowledge of each other’s training, expertise, and role.(29) 

Mutual respect is the recognition of each profession’s specific pride and status by other 

professions.  Effective coordination cannot be achieved where there is lack of mutual respect and 

collegiality.(29) Effective coordination is achieved when people communicate frequently, timely, 

and accurately by engaging with a problem-solving objective. The asence of any of these four 

elements in communication may result in misunderstanding, lack of coordination as well as 

negative consequences in performance.(29) The RC theory has been applied in chronic care 

delivery in the Netherlands (30) and nine hospitals in the US(31). Both of these quantitative 

studies found that optimizing coordination improved patient-care outcomes.(30, 31)  

6.5 Methods 

6.5.1 Research design 

We used the qualitative method and a social constructive world-view to understand how 

physicians construct and maintain perceptions about pharmacists prescribing in their health care 

practice.(32) We applied the Interpretive Description (ID) method to design the data collection 

and analysis. This approach recognized our clinical knowledge and the disciplinary biases 

relevant to the pharmacy practice and family physician practice and also helped us to 

conceptualize the meaning.(33, 34) The research was approved by the Health Research Ethics 

Board of the University of Alberta. 
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6.5.2 Data collection 

We conducted semi-structured face-to face-or telephone interviews with practicing family 

physicians in Alberta between October 2014 and February 2016 using an open-ended interview 

guide (Appendix 3). Face-to-face interviews were conducted in the physicians’ practice setting. 

We used a purposive sampling method to include physicians who had experience with 

pharmacist prescribing. We also used a maximum variation sampling method to document the 

diverse experiences of family physicians. We interviewed family physicians practicing in 

different geographical contexts, practice settings, professional contexts and years of practice 

experience. To gain a broader understanding of the physician context, we asked participating 

family physicians to suggest team-based pharmacists who were practicing in the same PCN to 

interview. These interviews were not intended to illustrate the pharmacists’ experience but to 

further understanding the physicians’ experiences. We selected these pharmacists according to 

the physicians’ suggestion provided during their (i.e. physicians’) interview. We interviewed 

these pharmacists using an open-ended interview guide.(Appendix 4) Participants were recruited 

primarily by a family physician researcher who is an assistant professor in the Department of 

Family Physicians at the University of Alberta. All of the interviews were transcribed by a 

professional transcriber. Identifying information was removed from the transcriptions. 

At the beginning of the interview, participants provided written consent (Appendix 5). We 

recorded our expectations, experiences, and perceptions in field notes before and after each 

interview. At the end of each interview, we shared information about pharmacist prescribing 

using the information sheet published by the Alberta College of Pharmacy.(35) This information 

sheet defined the different types of prescribing practices. Additionally, we answered physicians' 

questions about pharmacist prescribing.  
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6.5.3 Data analysis 

ID is an inductive and iterative method that comprises four sequential cognitive processes of the 

data analysis.(36) The first process was comprehending the data, which started with the data 

collection and continued throughout the data analysis process. We started coding the transcribed 

interviews as soon we began collecting the data, and as part of the process, we developed 

reflective memos. Two researchers on our team used the open coding method to analyze the data 

and conducted discussions to resolve any inconsistency in coding. We created memos throughout 

the research process which created the journal of our reflections and the process of refining our 

understanding of the data. The information we gathered in the early interviews gave us useful 

insights to incorporate into the ongoing data collections. The second cognitive process was 

synthesizing, through which we tried to find the common patterns within the data. At this stage, 

we used constant comparative analysis and identified the similarities and dissimilarities between 

the interviews.(37) The third cognitive process is theorizing, through which we generated an 

explanation of the data and scanned the data from different angles. The constant comparative 

analysis facilitated us in relating our findings to the RC theory and shaping the results.(29, 36) 

We compared our findings with the features (i.e. shared knowledge, shared goal, mutual respect, 

and communication) of the RC theory and gave an explanation of our results in the light of the 

theory. The final stage of the cognitive process was recontextualizing our results to make them 

applicable in practical settings. In this phase, we recontextualized our findings into family 

physician and pharmacy practice. We used NVivo software to search and sort the vast amount of 

information and maintain consistency in redefining categories and themes. Adequate data 

collection occurred and interviews were stopped when additional interviews did not significantly 

contribute to the existing findings of the study. 
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6.6 Results 

We interviewed 12 family physicians and two team pharmacists. Two participant physicians 

were from rural and ten of them were from urban areas. One of the urban physician participants 

had a practice in the inner city area. Participants’ years of experiences varied from one year to 35 

years. Two of the physician participants had specialty practice. (Table 6.1) The sample was 

divided evenly: 50% females, 50% males. The interviews ranged from 20 to 45 minutes (mean 

32.5 minutes). 

6.6.1 Awareness and experience with pharmacist prescribing 

Participants were aware that pharmacists have the pharmacological knowledge and are able to 

provide expert opinions about possible drug interactions and the appropriateness of a 

prescription. Seven out of 12 participants had misperceptions about pharmacist prescribing. All 

the participants had experience with pharmacist prescribing to extend prescriptions for their 

patients. Some participants had experienced adaptation of prescription such as substitution drug 

or alteration dose for their patients. Only two participants were aware that a pharmacist can 

initiate a new prescription and the pharmacists in their practices had initiated very few.  

6.6.2 Key beliefs about pharmacist prescribing 

6.6.2.1 Renewal versus initiate new prescription 

All participants believed that renewal prescribing reduced their workload and improved patient 

access to care. Four participants reported that pharmacists’ renewal prescribing might interfere 

with their care plan because they provide shorter intervals refill for patients whose require 

additional follow-up. Participants were overall satisfied with the quantities that pharmacist 

prescribed for prescriptions renewals.  
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I haven’t had a lot of pharmacists who have prescribed long amounts of medications that 

would require some sort of intervention before I would extend the prescription, so my 

experience has been fine so far. (Phy09) 

On the other hand, they expressed anxiety about pharmacists initiating a new prescription or 

changing a prescription without prior discussion with the main prescriber. For example, one 

physician mentioned: 

Refills are okay and if they do substitutions that’s okay, as long as they’re equivalent and as 

long as I’ve been told about it but I’m not really sure I’m comfortable with them 

prescribing. (Phy 05) 

None of the participants accepted pharmacists’ ability to initiate new prescriptions. They 

believed that pharmacists were not able to diagnose disease and access sufficient information 

about patients’ condition and history. However, pharmacist prescribing according to guidelines 

or protocol, and straightforward substitutions were well trusted and accepted (e.g., warfarin dose 

adjustment, a specific condition, or a substitution within a similar therapeutic class or dose 

adjustment).  

So they are running all the anti-coagulation services for me anyway, so I'm not doing this, 

so I’m comfortable with that.  They all have certification in that kind of coagulation.  They 

don’t even call me. (Phy 04) 

6.6.2.2 Community versus team pharmacist 

Participants had distinct opinions about the differences between community and the team 

pharmacists prescribing. Team pharmacists worked together with physician to provide care to 

common patients. Participants believed that team pharmacists had more access to patient 
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information, through electronic medical records (EMR), than community pharmacists and this 

accessibility should facilitate pharmacist prescribing. Besides, community pharmacists faced 

time constraints and lacked the facilities to thoroughly assess a patient’s condition which might 

lead to unsafe prescribing. As one participant said, 

I don’t think that they(community pharmacists) have the capacity in a pharmacy to do all the 

necessary background history-taking, past medical history-taking, physical exams, to 

necessarily prescribe a de novo drug, something new. (Phy 02) 

Participants also reported that team pharmacists were easily reachable either face-to-face or over 

the phone also participants could observe their prescribing expertise. On the contrary, 

community pharmacists were difficult to reach and physicians did not have sufficient contact to 

evaluate the pharmacist’s proficiency in prescribing. As a whole, participants showed 

demarcation (38) between the community and team pharmacists as a prescriber due to their 

practice approach and physical isolation. 

6.6.2.3 “I am responsible” 

Participants believed that they were the ultimate responsible care provider as well as the main 

prescriber for their patients. Other health care providers helped them to ensure optimum care. 

They preferred other care providers including specialists to make recommendations leaving the 

primary physician to make decisions and take the responsibility for patient care. 

So I think the only difference between technically them [pharmacists] prescribing and then 

giving suggestions is just that I have to okay it because I’m responsible at the end of the day, 

right? (Phy 07) 
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Participants also strongly associated with diagnosis (i.e., a physician only role) and initiating a 

new prescription. As one participant commented: 

So the physicians, I think, well the main prescribers, right? Because we made the diagnosis, 

right? (Phy 04) 

Another common view amongst most of the participant physicians was that the pharmacist 

should ask for a physician’s approval before changing a prescribed medication or initiating a new 

medication. Failing to consult with the main prescriber might increase poly-pharmacy, patient 

risks, liabilities, and misunderstandings. Participants showed a clear indication of 

communication before any change or before initiating new prescriptions. 

If they [pharmacists] are going to make clinical decisions about a patient, and they 

[pharmacists] don’t call me [to get my consent], that’s inappropriate. (Phy 06) 

6.6.3 Collaborative process 

The participant and pharmacist prescriber collaboration was shaped by the participants’ key 

beliefs. Two major themes emerged from the analysis of participants’ collaboration process with 

pharmacist prescribers: trust and communication.  

6.6.3.1 Trust 

Participants’ trust on pharmacist prescribing was a prominent indicator of “collaborative 

relationship”. Participants’ trust on pharmacist prescribing depended on the “shared knowledge”, 

“shared goal”, and “mutual respect” with the pharmacist prescribers. The level of trust of the 

pharmacist prescribing also depended on the type of pharmacist (i.e., community and team 

pharmacists).  
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Two participants (i.e., Phy 08, Phy 12), who worked in collaboration with their team 

pharmacists, appreciated pharmacists’ clinical skills and expertise in medications and shared 

prescribing responsibilities. These participants demonstrated “mutual respect” toward pharmacist 

prescribers. Participant (i.e., Phy 12) indicated that his trusted team pharmacist did not need to 

seek approval prior prescribing whereas community pharmacists should.  

This is not the clinical pharmacist situation where the physician has said, “I’m giving you 

the patient, you can manage it,” but the community one is more…the physician has already 

prescribed a number of meds and now the community one wants to change them. If they just 

change whatever they want, it’s harder for a physician to manage a patient. (Phy 12) 

Physician participant 08 extended this trust to community pharmacists.  

Ideally, I should write a prescription to the pharmacy saying, “Please manage 

hypertension,” and then the pharmacist will just take it from there. I mean that’s the kind of 

thing that I think should happen. I’m best at sort of diagnosing and developing general 

treatment plans. My expertise is not in medications and that’s where a pharmacist should be 

doing things. (Phy 08) 

6.6.3.1.1 Shared knowledge and goals influence trust  

The trust participants exhibited in the pharmacists’ renewal prescribing ability was supported by 

frequent experiences as well as positive patient outcomes. Proven expertise ensured participants’ 

“shared knowledge” about pharmacists’ renewal prescribing skill. As one participant said, 

Certainly the impact on my practice of extending prescriptions that have been longstanding, 

right? So as long as it’s not a brand new prescription, I think it’s fantastic. (Phy 03) 
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Participants showed lack of trust in pharmacists’ ability to initiate a new prescription or changing 

a new prescription written by them. They had very few experience with pharmacists initiating 

new prescriptions or changing medication by pharmacists and thus participants’ had little “shared 

knowledge” about pharmacists’ expertise in initiating new prescription or changing medications. 

Participants were also lack of “shared goal” with the pharmacist prescribers when pharmacists 

initiated a new prescription or changed medications for their patients without their (i.e., 

participants’) prior consent. 

6.6.3.1.2 Proximity allows for mutual respect 

Proximity allowed physicians to develop trust and mutual respect with pharmacists; however, 

proximity alone did not facilitate collaboration (Table 6.2). All participants were hesitant to trust 

pharmacists with whom they were unfamiliar, especially in community settings.  

We’re supposed to be doing team-based care. Team-based care means you have 

communication and you have some discussion about the patients. When you don’t have 

any of those things and all you get back is faxes, you don’t have a team-based care; you 

have just another silo of primary care, trying to create its own little empire over there. 

(Phy 06) 

6.6.3.1.3 Professional trust 

In general, all the participants excluding one (i.e., Phy 09) evaluated pharmacist prescribing on 

an individual case-by-case basis instead of professional viewpoint. To develop professional trust, 

physicians suggested certification in prescribing for disease management or system to monitor 

the quality of pharmacist prescribing. One participant alluded to the notion of professional trust 

and said, 
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I’m hoping that they know the Canadian pharmacists association or the regulatory bodies 

that they have, colleges, actually. They can monitor that. So it’s not that anybody can 

prescribe, so they have to go through the process of getting the prescribing medication…. 

(Phy 04) 

One participant (i.e., Phy 09) expressed “mutual respect” toward pharmacist prescriber by 

trusting them as professional and their ability to prescribe.  

I would assume that there’s a scope of practice that a pharmacist would have that 

background, the education behind it, the reasoning behind why they’re making those 

changes and that it would be somehow monitored, just as if it is with nurse practitioners. 

(Phy 09) 

Almost half of the participant physicians raised concerns about community pharmacists’ conflict 

of interest and this reduced their professional trust. The participants’ feared that working in a 

commercial (i.e., pharmacy) setting would encourage pharmacists to prescribe more than they 

might prescribe in a clinical setting. Commenting on conflict of interest, one participant said, 

If there were conflicts of interest because of, you know, pharmacists, let’s say prescribing in 

the context of their own pharmacy, I suppose that could be a problem. (Phy 07) 

6.6.3.2 Communication 

All of our participants emphasized the importance of two-way, timely, and problem-solving 

communication.  
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6.6.3.2.1 Both-way communication 

Most of the participants received community pharmacist communication fax. This obstructed the 

ability to build a relationship as well as trust. Still, all participants agreed that one-way 

communication (i.e. fax) to provide information about renewal prescribing was acceptable while 

using a fax to communicate about changing or initiating a medication was not. The participants 

said that phone or face-to-face conversations could initiate discussion and relationship-building 

with the community pharmacists:  

A fax, it’s impersonal. It doesn’t build those relationships. It doesn’t allow for that 

exchange, even if it’s a brief one and that can be really important, sometimes for the 

education of the physician, sometimes for the education of the pharmacist, sometimes just 

for clarification and also it allows that relationship and trust to build so that in the future, 

you know…you could have more positive interactions. (Phy07) 

Most of the participants wanted the community pharmacist to initiate communication face-to-

face or over the phone despite recognizing that their own time constraints made such connections 

challenging. Team pharmacists sometimes bridged communication between community 

pharmacists and the participants to resolved discrepancies. One participant (i.e., 08) said that he 

made himself accessible to community pharmacists and established two-way communication 

over the phone. This participant was salaried and worked with selected community pharmacists 

as a team for patients in an inner-city neighborhood. 

It was easy for the participants to establish two-way communication and build a relationship with 

team pharmacists due to physical proximity. The two-way nature also facilitated problem-solving 

communication with the team pharmacists 
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6.6.3.2.2 Problem-solving communication 

Five out of 12 physicians had discussed problems with the community pharmacists when they 

noticed any discrepancies with pharmacists’ prescribing decisions. This communication was 

more collegial than confrontational and fostered an understanding of each party’s rationale for 

prescribing and resolved misunderstandings. Exceptionally, two participants (i.e., Phy 06, phy 

10) expressed an unwillingness to discuss pharmacist prescribing issues with community 

pharmacists and preferred contacting the patient to resolve the issue. The participants explained 

that they did not have the time, and did not want to risk conflict with the prescribing pharmacists. 

I guess my fear of confrontation, I didn’t want to be mean or like accusatory because I do 

think that she had the patient’s best interest at heart. It was probably just not the wisest 

decision but to be honest, it’s just the practice is so busy, I often just don’t have time to call 

and confront or discuss things with the pharmacist. (Phy10)  

A team pharmacist prescriber agreed with this opinion and said, 

If you involve them [the physician] in the discussion rather than just dropping stuff on his 

lap or just going ahead and doing it, he’ll appreciate that more. (Pharm02) 

6.6.3.2.3 Timely communication 

Most of the physicians reported that they received notification nearly every time that a 

pharmacist prescribed for their patients. This helped to resolve any discrepancy instantaneously 

and avoid possible risks:  

They [Pharmacists] sent me a note telling me that they had changed the prescription. I was 

very glad for that because it was inappropriate what they had chosen, so I then changed the 

prescription to a different one. (Phy02) 
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Although the participants appreciated the pharmacists’ timely communications about prescribing, 

participants preferred communication before any change or before initiating new prescriptions. 

More than half of the participants expressed concern about the lack of communication which 

caused or had potential to cause confusion for both the patient and physician.  

I have an issue with them making changes without communication and trying to assess 

patients without communication and making a bunch of recommendations based on 

whatever they decide they’re going to make and so if that’s appropriate or inappropriate, 

how do you know? (Phy 06) 

The participant physicians stressed the importance of clear, well-explained, legible 

communication from pharmacists to avoid complications and build a trusting relationship. 

6.6.4 Participant type by level of collaboration 

By analyzing the key beliefs and collaborations process of the participants with the pharmacist 

prescribers we identified two groups of participants- collaborative and consultative. (Table 6.1, 

Table 6.2) “Collaborative” participants (i.e., Phy 01, 08, 09, and 12) had frequent two-way 

communication with the pharmacist.(39) They trusted pharmacist as professional prescriber and 

delegated prescribing responsibilities toward team pharmacists. They also had mutual respect 

toward the team pharmacist prescribers. On the other hand, “consultative” participants (i.e., Phy 

02, 03, 04, 05, 06, 07,10, and 11) wanted any pharmacists to consult before making autonomous 

prescribing decisions except renewal prescribing.(39) They expressed lack of awareness about 

pharmacists’ expertise, training, and practice scope, and were less likely to trust and accept 

pharmacist prescribing. They were also less inclined to initiate communication with pharmacists 

due to time constraint specially with the community pharmacists. These physicians wanted to see 
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pharmacists’ credentials or evidence of expertise before trusting the pharmacists to prescribe 

medications. (Table 6.2) 

We compared participants’ key beliefs and collaboration process according to the age, 

geographical location and years of practice of the participants but did not identify any definitive 

patterns. 

6.7 Discussion 

The collaboration process between participants and pharmacist prescribers were shaped by the 

participants’ key beliefs about renewal versus initiating new prescription, community versus 

team pharmacists and being the ultimately responsible care provider. The collaboration process 

involved a level of trust founded on “shared knowledge,” “shared goals,” and “mutual respect” 

as well as cooperative communication strategies. The relationship between the key beliefs and 

collaboration process identified consultative and collaborative participants. 

We found that “trust” was the main driving force to develop a collaborative relationship with the 

pharmacist prescriber. Our findings of trust are consistent with other literature.(25, 38, 40,41,42) 

The participants’ level of trust was low for the community pharmacists or unfamiliar pharmacists 

compared to their team pharmacists with whom they worked collaboratively. This result further 

supports Bradely’s (2012) general practitioner and community pharmacist collaboration model 

which stated that physicians have mutual trust with pharmacists with whom they worked in 

collaboration.(38) Similarly, physicians trusted internal pharmacists who provided Medication 

Therapy Management (MTM) compared to external ones.(43) However, our in-depth 

examination of the physicians’ trust revealed that physical proximity, recognizing each others’ 

expertise (i.e., shared knowledge) and developing collaborative patient care plans (i.e., shared 
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goal) were associated with the level of trust that physicians have in pharmacist prescribers. These 

findings are aligned with the Grittle’s (2011) RC theory and McDonough’s (2001) Collaborative 

Working Relationship (CWR) model.(27,44) A lack of collaboration in work processes may 

prevail if physicians and pharmacists do not consider each other’s patient care plans and 

rationales and focus on their individual goals despite close proximity. It is important to 

understand each other’s expertise and thought process while working to achieve a shared 

goal.(29) 

In our study, pharmacists’ lack of training in diagnosis was the physicians’ major concern and 

contributed considerably to the physicians’ low level of trust in pharmacists ability to initiate 

new prescriptions. These results corroborate the findings of several other studies on pharmacists 

prescribing and the physician-pharmacist collaboration.(20,21,45) However, in reality, 

pharmacists are not diagnosing the disease (i.e., with the exception of minor ailments such as 

warts or allergic rhinitis) rather they are assessing patients’ conditions and selecting a medication 

therapy to prescribe after the disease has been diagnosed by a physician. Although there are 

some knowledge overlaps regarding medication, pharmacists have a different expertise than 

physicians. Higher collaboration can be achieved when physicians recognize pharmacists’ 

prescribing process and skills. Renewal prescribing was possibly the most trusted prescribing 

activity, because it does not require diagnostic skills, nor did not pose challenges to the 

participants’ prescribing decisions. 

“Communication” was another significant factor that impacted participants’ collaborations 

process with the pharmacist prescribers. Most of the physicians emphasized the positive impact 

of high frequency, two-way, and timely communication. Our findings suggest that phone or face-

to-face communication are more effective modes of communication than fax, as both create the 
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opportunity for discussion to resolve issues. The literature provides similar evidence about 

communication between physicians and pharmacists.(25, 26, 38, 40 46) Bradely (2012) 

specifically noted that faxing is unidirectional communication and has insufficient scope to build 

a collaborative relationship.(38) The lack of trust in the relationship between participants and 

community pharmacists may be driven by the predominance of fax communication between the 

two parties.  

Not surprisingly, two-way, problem-solving communication improved collaboration and 

facilitated a trustworthy relationship. In order to resolve disagreements, physicians must 

communicate their concerns to pharmacists instead of patients. Otherwise, the pharmacist might 

repeat similar prescribing practices without understanding the physician’s goal of therapy, which 

might lead to a deterioration in the physician-pharmacist relationship. Weissenborne et al. (2017) 

and Snyder et al. (2010) suggested that pharmacists should initiate face to face communication to 

establish a relationship with the physicians before pharmacists prescribe for a physicians’ 

patient.(47,48) This face to face communication might facilitate sharing knowledge, goals, and 

suitable communication strategies as well as could develop mutual respect and increase 

pharmacists’ recognition.(29,44) 

Physician’s views on giving the approval to prescribe and being the main responsible health care 

provider hinted at distinct power differences. Although not explicitly articulated, the perception 

of ultimate control over patient care and prescribing indicated a sense of medical dominance.(49)  

This finding further supported previous literature that described physician’s medical dominance 

and professional power.(49,50) Participants expectation that pharmacists ask before prescribing 

is similar to the “knock on door” policy described by Cooper et al. 2011 whereby physician 

encouraged supplementary prescribers to seek advice before prescribing especially in the early 
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stage of prescribing practice.(51) This allowed participants the opportunity to evaluate individual 

pharmacists prescribing rationale and expertise. The provincially granted prescribing 

authorization was not adequate for physicians to trust a pharmacists’ prescribing expertise. 

Greater collaboration achieved when participants trusted the profession of pharmacists as 

prescribers and delegated prescribing responsibilities toward them. Similarly, RC theory posits 

that effective coordination cannot be achieved where there is a lack of mutual respect and 

collegiality.(29) However, physicians are trained to take the leadership position in teams as well 

as responsibility for the care provided by any non-physicians in the team.(52,53) Challenges to 

this leadership may threaten physician autonomy.  

Conventional practice is moving towards more collaborative and team-based practice gradually 

to improve patient outcome, access, and satisfaction as well as to reduce physicians’ workload. 

Our “collaborative” participants in our study exhibited a greater level of collaboration, trust, 

communication and collegial relationship with their team pharmacists which is supported by the 

other literature on CWR model.(38, 39, 40, 44) Participants had shared goals, shared knowledge, 

and mutual respect in addition to the good quality of communication with the team pharmacists 

which facilitated their relational coordination and they were willing to delegate prescribing 

responsibilities toward team pharmacists. On the contrary, “consultative” participants were still 

hesitant to delegate prescribing responsibilities toward any pharmacists including team 

pharmacists.  

We found gaps in these physicians’ understanding the pharmacists prescribing expertise, and the 

communication strategies to foster collaboration as well as building a trustworthy relationship 

with these pharmacists. Therefore, we developed three educational infographic tools to 

disseminate our findings in the context of a practical setting and foster collaboration between 
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physicians and prescribing pharmacists. The first tool is an educational infographic illustrating 

how pharmacist prescribing fits into family physicians’ practices (Figure 6.1). This tool designed 

to promote physicians’ understanding of pharmacists’ scope of practice and physicians’ 

integration into the pharmacist prescribing process. The second tool lists communication tips for 

both physicians and pharmacists (Figure 6.2). These tips might help to foster the collaborative 

communication between pharmacists and physicians. The third addresses some myths that we 

found in our data and includes similar facts (Figure 6.3). This tool will help to reduce 

hypothetical misbeliefs about pharmacist prescribing.The findings might give valuable insight 

into interprofessional communication and can be used to inform strategies to optimize a 

collaborative relationship between prescribing pharmacists and family physicians.  

6.7.1 Trustworthiness  

Throughout the data collection and analysis procedure, we exercised extensive reflexivity to deal 

with our biases. A research team consisting of a physician and pharmacist helped us to reflect on 

our own interpretations and made us aware of our biases. The interpretations were peer-reviewed 

by two co-investigators to establish the credibility of the findings.(54, 55) We also used a 

triangulation method to determine the credibility of our research. We employed multiple sources 

of data by interviewing physicians and “team pharmacists” who were working with participants 

as team members. We used a maximum variation sampling method to make our results resonate 

in different contexts. To ensure transferability, we used a thick, rich description to explain our 

findings. Memos and field notes helped us to reflect on assumptions and refine our 

understandings of the findings.(54-56). The iterative process of data analysis starting after the 

first interview helped us to be reflexive, adapt our interview guide, ensure purposeful sampling, 

and develop the meaning of the data. We also reported negative or disconfirming evidence. The 
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participants shared not only their perceptions but also their practical experiences with pharmacist 

prescribing. This provided us with more realistic findings than hypothetical beliefs.  

6.7.2 Limitations 

We narrowed our focus to family physicians’ perceptions only. Our findings lacked input from 

other physicians who work with prescribing pharmacists —specialists, dentists, optometrists. 

Therefore, the findings do not reflect the views of all types of physicians in Alberta. Other health 

care professionals, such as nurses, physiotherapists, and occupational therapists, might provide 

more diverse perspectives and experiences about pharmacists. We did not apply the member 

checking method to improve the study credibility as our participants are highly occupied with 

their practice and it was difficult to arrange a follow-up. 

6.7.3 Implications 

Our findings suggested a need for developing communication strategies between physicians and 

community pharmacists. Team pharmacists could play a vital role to fill the gaps between 

community pharmacists and physicians. Professional organizations may step up to increase 

awareness of pharmacist’ expanded scope of practice and integration process of other healthcare 

providers in the patient care.  

Our findings also have implications for research. A case-controlled study can be designed to 

evaluate the effectiveness of communication models between physicians and pharmacist 

prescribers in a real practice setting. Further research may explore patients’ experiences 

regarding collaboration between their physicians and prescribing pharmacists. Educational tools 

can be developed from our study to improve the collaboration between physician and pharmacist 

prescribers. 
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6.8 Conclusion 

We found physicians were more likely to accept prescribing activities of pharmacists with whom 

they worked in collaboration and had trust, collegial relationships, and high-quality 

communications. Physicians were partially aware of pharmacists’ scope of practice and hesitant 

to accept de novo prescriptions initiated by pharmacists. Established prescribing expertise and 

communication fostering strategies should facilitate collaborative relationships between 

physicians and pharmacist prescribers. The findings of the study should provide insight into 

interprofessional communication and can be used to inform strategies to optimize collaborative 

relationships between pharmacist prescribers and physicians. 
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Table 6.1 Participants’ Demographic Information and Type Based on Collaboration Level 

Participant 

type by level 

of 

collaboration 

Physicians 

ID 

Gender Years in 

Practice 

Practice setting Specialization Geographical 

locations 

Comments 

Collaborative 01 M 35 Primary care 

network 

(PCN)* 

Family 

medicine 

Urban Worked with team 

pharmacist 

08 M 16 Community 

clinic 

Family 

medicine, 

Addiction 

Urban, Inner 

city 

Salaried, Worked 

with community 

pharmacists as a 

team 

09 F 16 Community 

clinic 

Family 

medicine 

Urban Worked with team 

pharmacist 
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12 M 3 PCN Family 

medicine 

Rural Works with team 

pharmacist 

Consultative 02 F 16 PCN Family 

medicine 

Urban Worked with team 

pharmacist 

03 F 6 PCN Family 

medicine 

Urban Worked with team 

pharmacists 

04 F 11 Community 

hospital 

Geriatric Urban Worked with team 

pharmacist 

05 M 4 Community 

clinic, nursing 

home 

Family 

medicine 

Urban Worked with team 

pharmacists in 

nursing home 

06 M 35 PCN Family 

medicine 

Urban Worked with team 

pharmacist  

07 F 3 Mental Mental health Urban Worked as 
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hospital, 

Community 

clinic 

community 

pharmacist before 

being physician and 

worked with team 

pharmacist in 

hospital 

10 F 1 Community 

clinic 

Family 

medicine 

Urban Locum and did not 

have team 

pharmacist 

11 M 8 PCN, 

Community 

hospital 

Family 

medicine 

Rural Worked with team 

pharmacists in 

hospital, PCN does 

not have pharmacist 

*Primary Care Network (PCN): A Primary Care Network is a network of doctors and other health providers such as nurses, dietitians 

and pharmacists working together to provide primary health care to patients. 
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Table 6.2 Participant Type by Level of Collaboration and Their Collaborative 
Characteristics 

 Consultative Collaborative 

Trust  High level of trust in renewal 

prescribing by any pharmacist 

 Low level of trust on initiating 

prescription or changing 

medication by any pharmacists 

and warrant consultation before 

prescribing 

 Trust team pharmacist for drug 

therapy related consultations 

and suggestions 

 High level of trust in renewal 

prescribing by any pharmacist 

 High level of trust on team 

pharmacists for initiating or 

changing medication 

Communication  One way communication is 

sufficient for renewal 

prescribing 

 Two way communications were 

warranted for initiating or 

changing medication 

 Expect pharmacist (both team 

and community) to initiate 

communication before initiating 

or changing medication 

 One way communication is 

sufficient for renewal prescribing 

 Easily accessible to the 

pharmacists and take initiative to 

establish two way communication 

“I am 

responsible” 

 Not willing to delegate 

prescribing responsibility 

excluding renewal prescribing 

toward any pharmacists 

 Take responsibility of diagnosis 

and delegate responsibility of 

prescribing toward team 

pharmacists 
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Figure 6.1 Physician and Pharmacist Prescriber Collaborative Model 
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Chapter Seven 

Discussion and future direction 

7.1 Summary of research 

The overall objective of this thesis was to explore factors that impacted pharmacist prescribing 

adoption in Alberta using Diffusion of Innovation (DoI) theory.  First, we started with the 

scoping review (Chapter 2) to characterize existing peer-reviewed literature on pharmacist 

prescribing in Canada according to the research area, key findings, and methodological trends 

and to find gaps in research. We found that mostly quantitative methods were applied and patient 

healthcare outcome measures were the major focus. Gaps were found in the evaluation of 

pharmacist prescribing adoption process, impact on physicians’ practice, comparison of 

prescribing practice across provinces, and its impact on the economy system. 

The second study (Chapter 3) described the survey questionnaire development procedure to 

explore pharmacist prescribing adoption. Our research team developed the survey questionnaire 

using previous literature and findings of a qualitative study on pharmacists in Alberta.(1) The 

research team involved stakeholders, experts, and pharmacists to establish the content validity of 

the questionnaire. The final questionnaire was administered to 700 randomly selected practicing 

pharmacists in Alberta and response rate was 54.6%. We ran exploratory factor analysis to 

establish convergent validity and reliability of five scales- self-efficacy in prescribing, support 

from practice, impact on practice, prescribing beliefs, and use of Electronic Health Record 

(EHR). All the scales had moderate to strong evidence of validity and reliability. We used these 

scales as potential factors to predict pharmacist prescribing adoption in the study described in 

chapter five. 
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In the third study (Chapter 4), we conducted a secondary analysis of the survey data developed 

and administered by our research team to explore pharmacist prescribing adoption.(1) In this 

study, we characterized pharmacist prescribers using cluster analysis according to their self-

reported prescribing practice. We found three types of prescribers- “Renewal prescriber”, 

“Modifier”, and “Wide ranged prescriber”. The “Renewal prescriber” mainly prescribed for the 

continuation of the therapy for their patients. This group comprised the largest portion (74%) of 

pharmacist prescribers and was predominantly practicing in the community setting. “Modifiers” 

was the second largest group (17%) and primarily adapted prescription by altering the dose or 

regimen and substituting medications within similar therapeutic classes. The majority of 

“Modifiers” were practicing in collaborative settings. Finally, the “Wide ranged prescriber” (9% 

of pharmacists) were practicing all types of prescribing (i.e., renewal, emergency, altering dose, 

altering formulation, substituting medications within similar therapeutic classes, and substituting 

medications due to commercial unavailability). “Wide ranged prescriber” were found similarly in 

both community and collaborative settings.  

The fourth study (Chapter 5) explored factors that significantly predicted pharmacist prescribing 

frequency and types. In this study, we applied four out of eight features of DoI theory (i.e., 

system readiness, communication and influence, pharmacists as adopter, and prescribing as 

innovation).(2) We did not include rest of the features of DoI theory due to the absence of 

external and organizational views in the survey questionnaire.(2) We ran hierarchical multiple 

regression and sequential logistic regression analysis to predict frequency and types of adoption 

respectively. For the type of adoption, we collapsed “Wide ranged prescriber” and “Modifiers” 

from the cluster analysis as “Multifaceted prescriber” since both were practicing multiple types 

of prescribing and were distinct from “Renewal prescribers” who focused on one type of 
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prescribing.  Multifaceted prescribers were considered as a higher adopter of prescribing than the 

renewal prescriber as a broader range of prescribing behaviors were adopted.  

Pharmacists in a community setting prescribed more frequently than those in a collaborative 

setting. Pharmacists with a higher level of prescribing self-efficacy, support for practice, and 

longer experience adopted a higher frequency prescribing. While exploring types of prescribing 

adoption, we found pharmacists in collaborative setting and with a higher level of prescribing 

self-efficacy were more likely to adopt “Multifaceted prescribing.” Exploring both the frequency 

and type of prescribing provided us with a profound understanding of prescribing adoption. Self-

efficacy was the strongest predictor of prescribing frequency while practice setting was the key 

predictor of types of prescribing. The practice setting was also highly correlated with the 

relationship of pharmacists with the physicians. Therefore, the physician-pharmacist relationship 

should also shape the pharmacist prescribing adoption process and is supported similar findings 

from qualitative analysis of pharmacist prescribing conducted by our research team.(3)  

In the fifth study, we conducted a qualitative research to understand the physicians’ perceptions 

of pharmacist prescribing. This study provided us with the opportunity to explore organizational 

and collaboration aspect of “outer context” feature of the DoI theory.(2) We interviewed 12 

family physicians who had experience with pharmacist prescribing for their patients. We applied 

the Interpretive Description method in data collection and analysis.(4) Relational Coordination 

(RC) theory guided us to understand the collaboration process between participants and 

pharmacist prescribers. Participants’ showed distinct beliefs about renewal versus initiating new 

prescription, and community versus team pharmacist. They also believed themselves as the main 

responsible health care providers. The participant-pharmacist prescriber collaboration evolved 

through participants’ trust and communication strategies with individual pharmacist prescribers 



  
 

197 
 

and also shaped by the participants’ key beliefs. We identified “consultative” and “collaborative” 

types of participants based on their level of collaboration with pharmacist prescribers. Both types 

of participants trusted renewal prescribing by both community and team pharmacists, but trusted 

team pharmacists more than community ones. Consultative participants lacked trust in 

pharmacists’ ability to initiate prescription or change prescriptions and preferred consultation 

before prescribing. On the other hand, collaborative participants had greater acceptance of 

prescribing activities by team pharmacists and shared prescribing responsibilities with them. All 

the participants believed diagnosis was their sole responsibility and pharmacists lacked this skill. 

Participants had a low level of awareness about pharmacists’ full scope of prescribing and 

communication strategies to foster collaboration.  

7.2 Discussion 

DoI theory provided a framework to understand both the quantitative and qualitative research on 

pharmacist prescribing adoption in Alberta. System readiness is comprised of the practice setting 

and support from practice and significantly affected pharmacist prescribing adoption. DoI theory 

suggests higher adoption when an innovation is compatible with the organization’s current 

system. (2,5,6) Similarly, renewal prescribing was highly compatible with the community setting 

as it was similar to prior practices pharmacists used to lend medication to the patient.(3) Thus, 

we found a greater adoption of renewal prescribing in the community settings. On the other 

hand, multifaceted prescribing including altering the dose and regimen or substituting a 

medication is an integral part of pharmacist prescribing in hospital or consultation possibly due 

to more suitable practice environment for multifaceted prescribing such as access to patient 

information, availability of time and resources, easy communication with the physician. Finally, 

support from the social system activates the process of diffusion (7,8) and our results seem to be 
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consistent as pharmacists who received positive prescribing expectation from employers and 

patients prescribed more frequently.  

Prescribing self-efficacy and year of experience significantly predicted pharmacist as an adopter. 

The literature on the diffusion of innovation suggests adopter’s cognitive and social psychology 

such as specific skill, motivation confidence, intellectual ability, values, and motivation 

influence the adoption rate. Early adopters are ready to select ideas and accept the risk to 

implement innovation.(6,7) Similarly, in our study, pharmacists with a higher level of self-

efficacy maybe had greater risk tolerance and that is why they tried higher frequency and 

multifaceted prescribing. Previously, pharmacists used informal renewal prescribing by 

requesting the physician authorize refills and often made suggestions to optimize medication 

therapy; therefore, it is not surprising that pharmacists with greater practice experience adopted a 

greater frequency of prescribing.  

The impact of the innovation itself is a major features of DoI theory.(2,6,7) Specifically, adopters 

become motivated to adopt an innovation when they recognize relative advantages of the 

innovation.(2,6,7) Our results of the quantitative study differ in this regard as the benefits of 

prescribing did not significantly predicted the adoption. A possible explanation of this might be 

that prescribing was legitimized pharmacists’ prior practice, and the benefit were not novel.(3) 

Additionally, due to the independent nature of prescribing in Alberta (9) pharmacists may be 

more affected by their own attributes, the practice environment and relevant practice supports.  

DoI theory highlights how communication and interpersonal influence directly impact diffusion 

whereas the nature of our data only allowed for an indirect assessment of the relationship 

between adoption and communication.(2) Pharmacists’ communication with physicians and 
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interprofessional health care providers were highly correlated with the practice setting due to the 

organizational arrangement of the Canadian health care system. Thus, communication variables 

were eliminated from the analysis to prevent multicollinearity.   As a result, the significant 

influence of practice setting on prescribing adoption may also imply that communication and 

influence of physician and other healthcare provider impacted pharmacist prescribing adoption in 

Alberta. This is also supported by other literature on prescribing.(3)  

Outer context feature of DoI theory explains that diffusion of innovation is accelerated when the 

interorganizational network promotes diffusion and providers of professionally linked networks 

have shared goals and values.(2,10,11) In our qualitative study (Chapter 6), physicians accepted 

renewal prescribing by pharmacists which should promote the renewal prescribing adoption. 

Furthermore, physician shared their patients with the team pharmacists, and thus supported 

diffusion of a higher level of prescribing with the team pharmacists. Our qualitative study 

suggests that collaboration level played a vital role in physician’s acceptance of the pharmacist 

prescribing role.  

The results of our qualitative study (Chapter 5) were complementary to those of our quantitative 

study (Chapter 6). Our quantitative study suggested the majority of the pharmacists were 

prescribing renewal focused prescribing, and they are mostly from the community setting. 

Evidence of physicians’ well acceptance of renewal prescribing in our qualitative study might be 

one of the factors that encouraged the pharmacists to adopt renewal focused prescribing 

confidently. The positive feedback from the physicians should encourage pharmacists to 

prescribe more frequently.(2,7) Then again, physicians’ trust level and acceptance might be 

increased by the frequent successful renewal prescribing by pharmacists. Furthermore, 

physicians’ higher level of trust of team pharmacists possibly facilitated team pharmacists’’ 
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multifaceted prescribing adoption (i.e. greater level of adoption). On the contrary, physicians’ 

lack of acceptance of prescribing and absence of effective communication strategies with the 

community pharmacists impeded the uptake of multifaceted prescribing by them (i.e., 

community pharmacist).   

7.3 Proof of validity 

7.3.1 Measurement validity 

Measurement validity is the assessment of the degree to which the tool measures what it is 

intended to measure.(12) In our quantitative study, the survey tool has evidence for validity and 

reliability because the content expert, cognitive interview, and a pilot study were used to develop 

the instrument. The initial instrument was revised using feedbacks from five expert pharmacists 

and findings from cognitive interviews of pharmacists and hence, the content validity of the 

instrument was established. Questions were designed based on the pharmacy practice in Alberta. 

We established construct validity using factor analysis and scale correlations. Internal reliability 

was established by using Cronbach’s alpha.(13) We also looked at the intercorrelation among the 

measures of our study and compared with the established correlation in the previous literature to 

validate our measures. For example, we measured self-efficacy belief of pharmacists in 

prescribing. Thus, we had evidence of validity that the survey items (i.e., self-efficacy toward 

prescribing) were representative of the construct of interest (i.e., prescribing behaviours). There 

was a potential threat of measurement validity as we used self-reported responses to answer the 

research questions.  
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7.3.2 Statistical conclusion validity 

Statistical conclusion validity is the assessment of the suitability of using statistical techniques 

and appropriateness of the inference drawn from the statistical analysis.(12) In our quantitative 

study, we used multiple regression analysis which was appropriate as we had multiple 

independent variables and one continuous dependent variable. Logistic regression was also 

appropriate as we had dichotomous dependent variables and combination of continuous and 

categorical independent variables. We had evidence for the validity of our statistical analysis as 

we met the required assumptions of the analysis. We checked the absence of outliers, 

multicollinearity, normality, homoscedasticity of the residuals, the ratio of cases to IVs, the 

linear relationship among DVs and IVs for multiple regression and logistic regression analysis.  

7.3.3 Internal validity  

Internal validity refers to the extent to which a study can measure the causal relationship among 

the variables. (12) In our quantitative study, we used observational and cross-sectional design; 

therefore, we cannot draw conclusions about the causal relationships as there may be other 

explanations for any observed relationship.  

7.3.4 External validity 

External validity measures the degree of generalizability of the findings of a study to the 

population or settings.(12) In the quantitative study, external validity was considered from the 

study sample to the population of Albertan pharmacists. Participant biases were avoided by 

random selection of pharmacists on the Alberta College of Pharmacists registry. Our data only 

captured information from Albertan pharmacists and our findings are not generalizable to the 

pharmacists in other jurisdictions. We used cluster analysis to group the pharmacists depending 

on their type of prescribing practice. Cluster analysis is descriptive, non-theoretical, and non-
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generalizable. Cluster solution depends on the variables used to characterize the groups. 

Therefore, there was a threat of external validity as the inference was only applicable for the 

participants of the study.  

7.3.5 Validity of the qualitative study 

The trustwortyhiness of the qualitative study was achieved by describing results from 

participants’ perspective. Coding by two researchers also increased the trustworthiness of our 

study. Evidence of trustworthiness confirmed the internal validity of our study.  

The study was not intended to be generalizable but we ensured transferability by giving a thick 

rich description of the context and assumptions about our findings so others can interpret our 

findings in different but similar context. We also used triangulation, memos and field notes to 

establish dependability of our study. 

7.4 Limitations 

We did not apply three features of DoI theory- system antecedents, implementation process, and 

linkages between design and implementation stages. Application of all eight features could 

provide a comprehensive understanding of pharmacist prescribing adoption. Our results of both 

quantitative and qualitative studies are based on the data from one jurisdiction of Canada. 

Therefore, findings can only be generalized to the Albertan pharmacists and family physicians. 

Due to a very low response rate of the APA pharmacists in the quantitative study, we could not 

explore factors predicting adoption of initiating new prescriptions. Our qualitative study was 

only focused on collaboration with family physicians. Our study did not explore collaboration of 

pharmacist prescribers with other physicians (i.e. specialists) as well as other healthcare 

providers in the system such as dentists, nurses, physiotherapists, mental health therapists, and 
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dieticians. We also did not evaluate pharmacists’ and physicians’ payment model and its impact 

on prescribing adoption and interprofessional collaboration. 

7.5 Implications  

This thesis suggests important factors that affected pharmacist prescribing adoption. Our findings 

should have implications for pharmacy research, pharmacy practice, and policy-makers. 

7.5.1 Pharmacy Research 

Diffusion is unplanned and informal, whereas, dissemination is planned, formal and 

centralized.(2) Our research findings have potential to inform further research to disseminate 

pharmacist prescribing into practice. Interventions should take into account the pharmacist 

prescribers’ needs, the structure of practice settings, and interprofessional communication 

strategies. Evidence in the literature, including our findings, provides insight into 

interprofessional collaboration models. Future research should examine the implementation of 

these models into practice to facilitate prescribing adoption. Further research may evaluate the 

relational dynamics of pharmacist prescribers and patients. Research can also focus on clinical 

reasoning process while pharmacists are prescribing which can inform pharmacist prescribers’ 

clinical assessment skill in practice.  

During the quantitative data collection, pharmacists had been prescribing for six years. It would 

be more meaningful to evaluate system antecedents, implementation process, and linkages 

between design and implementation stages features of DoI theory at the early stage of the 

implementation of prescribing.  Research can be done by focusing on these features in the 

jurisdictions who have newly implemented pharmacist prescribing or planning to implement in 

the near future. 
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7.5.2 Pharmacy Practice 

Pharmacists should step up and adopt multifaceted prescribing to establish their professional role 

as prescribers. Professional organizations may consider designing different supportive strategies 

specific to community, hospital, and consultancy setting. Support for community pharmacists 

should recognition of clinical pharmacists in the community setting and development of 

interprofessional collaboration strategies. Pharmacists in the hospital or consultancy setting need 

to increase prescribing frequency and assume relevant prescribing responsibilities to ease 

physicians’ burden. 

7.5.3 Policy-Makers 

Diffusion of prescribing in Alberta took place gradually. Policy makers may wish to move from 

a stance of “make it happen” rather than “let it happen” to take control over the implementation 

of prescribing into practice.(2) Incorporation of evaluation and monitoring plan to achieve the 

specific goal from pharmacist prescribing service might be a controlling mechanism of the 

diffusion. (2,6) Other jurisdictions that are planning to implement pharmacist prescribing should 

focus on a planned, formal, and centralized approach to achieve faster diffusion of pharmacist 

prescribing.  Furthermore, lack of awareness of pharmacist prescribing among Albertan 

physicians provides evidence suggests inadequate engagement and integration of this key 

stakeholder during the implementation. Policy makers should develop strategies that will 

facilitate the integration of potential stakeholders of pharmacist prescribing. 

7.6 Conclusion 

This thesis explored pharmacist prescribing adoption process in Alberta. Policy makers, 

researchers, and pharmacists themselves can play a prospective role in establishing pharmacist 

prescribing culture and institute prescribing as an accepted part of pharmacists’ role in the 
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healthcare system. The Albertan pharmacist prescribing model is a prototype for other 

jurisdictions that are considering how to employ pharmacists’ skill and expertise to enhance 

healthcare delivery.  
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Figure 7.1 Factors affecting pharmacist prescribing adoption in Alberta according our 
conceptual model 
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Appendix 1: Search strategy in MEDLINE database for the scoping review (Chapter 2) 

Pharmacist Prescribing 

(1) (pharmacist* adj2 (prescribe or prescribes or prescribing)).mp. 

(2) Pharmacists/ or pharmacist$.mp. 

(3) Drug Prescriptions/ and prescrib$.ti,ab. 

(4) ((independent* or supplementary or nonmedical or non-medical or repeat) adj2 

prescrib*).mp. 

(5) (Prescribing by protocol or protocol-based prescribing).mp. 

(6) Patient Group directions.mp. 

(7) (Prescribing by formulary or formulary-based prescribing or formulary-guided 

prescribing).mp. 

(8) Collaborative prescribing.mp. 

(9) ((prescribing or prescribe or prescriptive) adj2 (authori* or power* or privilege* or 

right*)).mp. 

(10) 3 or 4 or 5 or 6 or 7 or 8 or 9 

(11) 2 and 10 

(12) 1 or 11 

Pharmacist Prescribing in Canada 

(13) expcanada/ 

(14) canada.cp. 

(15) (canada or canadian$ or alberta or britishcolumbia or columbiebritannique).af. 

(16) (saskatchewan or manitoba or ontario or quebec or new brunswick or nouveau 

brunswick).af. 
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(17) (nova scotia or nouvelle ecosse or prince edward island or ile du prince edward 

or newfoundland or terreneuve or labrador or nun?v?t or nun?v?t or nwt or territoires du 

nordouest or northwest territories or yukon).af 

(18) (canada or canadian$ or alberta or britishcolumbia or 

columbiebritannique).in,jw,nw,jx 

(19) (saskatchewan or manitoba or ontario or quebec or new brunswick or nouveau 

brunswick).in,jw,nw,jx 

(20) (nova scotia or nouvelle ecosse or prince edward island or ile du prince edward 

or newfoundland or labrador or nun?v?t or nwt or northwest territories or territoires du 

nordouest or 

(21) or/13-20 

(22) 12 and 21 
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Appendix 2:  Semi-Structured Interview Guide: Physician (Chapter 6) 
Exploring Physicians Perceptions of Pharmacist Prescribing in Alberta 

1. Tell me about your practice. 

□ What do you do daily?  

□ How (if at all) do you work with pharmacists? 

2. What does the term pharmacist prescribing mean to you? 

 . How is it the same or different from other health care professionals’ prescribing? 

How did you first hear about pharmacist prescribing? 

3. Tell me about the last time you encountered pharmacist prescribing. 

 Describe the situation 

 Is this typical?  

 What process or standardized procedure do you follow when you or your staffs 

encounters pharmacists prescribing?  

 Approximately how often do you encounter pharmacists prescribing (overall/in 

general)? 

4. What types of pharmacist prescribing do you encounter in your practice?   

 Probe for details regarding their understanding /definition of the different types of 

prescribing 

 . If needed, list types of prescribing if they do not list (emergency, adapting 

(3 ways) and additional prescribing privileges to determine extent of 

prescribing. 



  
 

2 3 4  
 

5. W h at d o y o u t hi n k a b o ut p h a r m a cist p r es c ri bi n g o v e r all ?  

6. I a m i nt e r est e d i n l e a r ni n g a b o ut y o u r e x p e ri e n c es wit h ot h e r n o n -p h ysi ci a n 

p r es c ri b e rs.  C o ul d y o u d es c ri b e a n y e x p e ri e n c es y o u’ v e h a d ?  

7. H o w h as p h a r m a cist p r es c ri bi n g i m p a ct e d y o u r pr a cti c e ? Or it will i m p a ct y o u r 

pr a cti c e ?  

  Y o ur p ati e nts ?  

  Y o u ?  

  Ot h ers ?  

8. D es c ri b e a n i d e al sit u ati o n w h e r e y o u w o ul d f e el m ost c o mf ort a bl e wit h p h ar m a cist 

pr es cri bi n g ?  

o  Ar e t h er e a n y p arti c ul ar t h er a p e uti c ar e as i n w hi c h p h ar m a cist pr es cri bi n g is m or e 

fr e q u e nt ? 

o  H o w d o y o u ass ess w h et h er a p ati e nt i s s uit a bl e f or p h ar m a cist pr es cri bi n g ?  

o  W hi c h of t h e 3 t y p es of p h ar m a cist pr es cri bi n g d o y o u f e el m ost c o mf ort a bl e wit h:   

  E m er g e n c y, A d a pti n g, or A d diti o n al pr es cri bi n g a ut h oriz ati o n ?   

  Ass ess u n d erst a n di n g of pr es cri bi n g cl assifi c ati o n s  

D e m o g r a p hi c I nf o r m ati o n  

1.  St u d y I D n u m b er: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _              

2.  G e n d er:  

  ( 0) M al e 

  ( 1) F e m al e 



  
 

2 3 5  
 

3.  I w as first li c e ns e d as a p h ysi ci a n i n: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( y e ar) 

4.  List a n y ar e a of s p e ci ali z ati o n:  

   _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

5.  G e o gr a p hi c al L o c ati o n:  

  ( 0) Ur b a n 

  ( 1) R ur al 

6.  C urr e nt pr a cti c e s etti n g:  

7.   Pr of essi o n al A cti vit y  
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Appendix 3:  Semi-Structured Interview Guide: Team Pharmacists (Chapter 6) 
 

Exploring Physicians Perceptions of Pharmacist Prescribing in Alberta  

1. Tell me about your practice. 

□ What do you do daily?  

□ How do you work with physicians?   

□ What is your relationship with physicians? How has this changed over time? 

□ How do you interact with community based prescribers? 

□ How do you prescribe (if at all) in this practice? 

2. Tell me about the last time you prescribed.  

 Describe the situation 

 Is this typical?  

 What process or standardized procedure do you follow when you or your staffs 

encounters pharmacists prescribing?  

 Approximately how often do you encounter pharmacists prescribing (overall/in 

general)? 

3. What is the physician’s reaction to your prescribing? How has this changed over 

time? 

4. Tell me about the last time you encountered pharmacist prescribing from a pharmacist 

outside the team (i.e., community pharmacist). 

 Describe the situation 

 Is this typical?  
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 What process or standardized procedure do you follow when you or your staffs 

encounters pharmacists prescribing?  

 Approximately how often do you encounter pharmacists prescribing (overall/in 

general)? 

 How did the interaction with pharmacist change your attitude or behavior toward 

pharmacist prescribing? 

5. What types of pharmacist prescribing g from a pharmacist outside the team (i.e., 

community pharmacist) do you encounter in your practice?   

 Probe for details regarding their understanding /definition of the different types of 

prescribing 

i. If needed, list types of prescribing if they do not list (emergency, adapting 

(3 ways) and additional prescribing privileges to determine extent of 

prescribing. 

6. What do you think about pharmacist prescribing overall? Both yourself and from a 

pharmacist outside the team (i.e., community pharmacist) 

7. How has pharmacist prescribing (i.e., either yourself or community pharmacist 

prescribing) impacted your practice? Or it will impact your practice? 

 Your patients? 

 You?  

 Others? 



  
 

2 3 8  
 

8.  D es c r i b e a n i d e al sit u ati o n w h e r e y o u w o ul d f e el m ost c o mf ort a bl e wit h p h ar m a cist 

pr es cri bi n g ?  

o  Ar e t h er e a n y p arti c ul ar t h er a p e uti c ar e as i n w hi c h p h ar m a cist pr es cri bi n g is m or e 

fr e q u e nt ? 

o  H o w d o y o u ass ess w h et h er a p ati e nt i s s uit a bl e f or p h ar m a cist pr es cri bi n g ?  

o  W hi c h of t h e 3 t y p es of p h ar m a cist pr es cri bi n g d o y o u f e el m ost c o mf ort a bl e wit h:   

  E m er g e n c y, A d a pti n g, or A d diti o n al pr es cri bi n g a ut h oriz ati o n ?   

  Ass ess u n d erst a n di n g of pr es cri bi n g cl assifi c ati o n s  

D e m o g r a p hi c I nf o r m ati o n  

1.  St u d y I D n u m b er: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _              

2.  G e n d er:  

  ( 0) M al e 

  ( 1) F e m al e 

3.  I w as first li c e ns e d as a p h ar m a cist i n: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( y e ar)  

4.  List a n y ar e a of s p e ci ali z ati o n:  

   _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

5.  G e o gr a p hi c al L o c ati o n:  

  ( 0) Ur b a n 

  ( 1) R ur al 

6.  C urr e nt pr a cti c e s etti n g:  

7.   Pr of essi o n al A cti vit y  
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Appendix 4: Consent form (Chapter 6) 
 

Exploring Physicians Perceptions of Pharmacist Prescribing in Alberta 

Part 1: Researcher Information 

Faculty of Pharmacy & Pharmaceutical Sciences: Chowdhury Farhana Faruquee, Lisa M. 

Guirguis (Tel: 780-492-9693) 

Department of Family Medicine: Dr. Sheny Khera  

Part 2: Consent of Subject 

 Yes No 

Do you understand that you have been asked to participate in a research 

project? 
  

Do you understand that your participation is voluntary?   

Do you understand what you have been asked to do in the research study?   

Have you received and read a copy of the information sheet?   

Do you understand the benefits and risks involved in taking part in this research 

study? 
  

Do you agree to be audio recorded (for transcription purposes) for the entire of 

the interview? 
  

Do you understand that you are free to stop your participation in the study at   
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any time, without having to give a reason? You do not have to give a reason and 

it will not affect you in any way. The research assistant will stop the recording 

device right at that moment. 

Have you had an opportunity to ask questions and discuss the study? 

Who explained this study to you? _Chowdhury Farhana Faruquee_______ 
  

Has the issue of confidentiality been explained to you?     

Do you understand who will have access to the information you provide?   

Do you give your verbal consent (in case of interview conducted over 

telephone) to take part in this study? 
  

Part 3: Signatures  

Signature of Research Subject: ______________________________________ Date:______ 

Printed Name of Research Subject:_______________________________________________ 

I believe that the person signing this form understands what is involved in the study & voluntarily 

agrees to participate. 

Signature of Investigator or Designee:_______________________________ Date ______ 

The Information Sheet must be attached to this consent form and a copy given to the 

research subject. 

 


