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FOREWORD 

 

No Longer the End but the Beginning 
 

Peter Loewen, B.Sc.(Pharm), ACPR, Pharm.D., FCSHP, R.Ph.1,2 

1Faculty of Pharmaceutical Sciences, University of British Columbia, Vancouver, BC, Canada 
2Vancouver General Hospital, Vancouver, BC, Canada 

 

 

A residency program coordinator asked me recently, “Will the new UBC E2P PharmD students talk about practice 

as the place where they apply their book knowledge, as some students do now?”  My response was simply, “I hope 

they don’t make a distinction between book knowledge and practice.”   

 

The landscape of pharmacy education is rapidly changing.  It is an exciting and challenging time to be involved in 

evolving pharmacy degree programs and residency programs in the directions the profession has expressed 

pharmacy training needs to go so that pharmacists can fulfill the professional roles of the present and future.  

 

Change of this magnitude brings a sense of uncertainty to students, prospective students, and employers.  As BSc 

programs disappear, E2P PharmD programs launch. As post-graduate PharmD programs disappear, new kinds of 

advanced pharmacy practice residency programs and clinical Master’s programs fill the void.  Combined-degree 

programs will soon emerge. Certifications and specializations abound.  Amid all this change, the most important 

question for learners is unchanged:  What do you want to do with your life?  Every program is designed to help 

learners achieve certain professional aspirations or be a gateway to others.  Where are you going?  What do you 

want to do? With those answers in hand, the educational path will emerge.   

 

And how pharmacy students learn our profession is changing too.  The articles in this issue present a fascinating 

sampling of new approaches to learning pharmacy.  New programs integrate aspects of the pharmaceutical sciences 

in far more ambitious ways.  Skills (e.g. physical assessment) become increasingly essential.  What you can do 

begins to outshine what you know.   

 

Ultimately, patients must benefit from these seismic changes to how pharmacists are trained.  But those benefits 

do not accrue automatically. A continuing commitment by programs, faculty, employers, and just as importantly, 

students, to embracing change and amplifying their skills is what will produce the future we desire.   

 

We are well on our way to realizing my hopes for how students see their skills:  Knowing, then doing.  

 

 

 

 

  

 

 

 

Peter Loewen, B.Sc.(Pharm), ACPR, Pharm.D., FCSHP, R.Ph. 

 

Assistant Professor & Director, Doctor of Pharmacy Programs 

Faculty of Pharmaceutical Sciences, University of British Columbia 

Pharmacotherapeutic Specialist (Medicine), Vancouver General Hospital 

Chair, UBC Clinical Research Ethics Board 
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FROM THE EDITORS 

 

Glancing Back, Looking Forward 
 

Alysa Pompeo, B.Sc., B.Sc.(Pharm.) Candidate 20161,2 

Elaine Xu, B.Sc.(Pharm.) Candidate 20161 
1Faculty of Pharmaceutical Sciences, University of British Columbia, Vancouver, BC, Canada 
2Faculty of Arts and Science, Concordia University, Montreal, Qc, Canada 

 

 

 

How can education prepare you for practice?  It was this deceptively simple question that 

became the driving force behind the work within your very hands. In an age where 

innovation in medication therapy occurs at an ever increasingly staggering rate, education 

goes well beyond knowledge retention. Knowledge, adaptability, and interpersonal 

communication are skills that must be sharpened, and the four years you spend in 

university are your wet stone. I hope, as you flip through the pages of this issue, that you 

will be reminded that being a pharmacist is about much more than being able to complete 

a checklist of duties in a drug store or hospital – or a classroom. Look critically at the 

world around you; seek to understand your peers, your patients and the environment in which you live. Take the 

time to understand yourself, and share the world as you see it with your patients. Above all, remember that we, as 

future pharmacists, exist to help our patients live the lives they dream of leading. 

 

 

Wishing you a bright future,  

 

 
 

Alysa Pompeo 

Editor-in-Chief 2014-15 

 

         
 

 

 

 

I stumbled upon UBC PSSJ two years ago. This serendipitous discovery taught me to 

embrace the unexpected, as it often serves as foundation to our most indispensable 

memories. That is PSSJ for me. And since then, time has afforded me the opportunity to 

witness the growth of our journal. The initiative was founded in 2012 with the intent to serve 

as a platform for students to learn from professional pharmacists and contextualize the 

knowledge gained in academia. We have strived to carry forth the vision of our founders. 

The past two years have captured pivotal moments and have recorded on-going behind-the-

scenes footage leading up to where we stand now. We are thrilled to introduce our first 

thematic issue: a series of Education-focused articles inspired by our evolving profession. We are fortunate to have 

dedication in our Editorial Team as well as continuous support from our mentors and Faculty. And you, our readers, 

thank you for letting us be a part of your library.  

 

 

Pleasant dreams always, 

 

 
 

Elaine Xu 

Editor-in-Chief 2014-15 
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ORIGINAL RESEARCH 

 

Exploring the Effects of Service-Learning Course 

Design on Pharmacy Students’ Understanding of the 

Profession and Patient Centred Care 
 

Angela Kim-Sing, B.Sc.(Pharm), Pharm D1 

Allyson Rayner, MA2 

Jason Penner, MA2 

Paulo Tchen, B.Sc.(Pharm), MBA1 

Jas Jawanda, B.Sc.(Pharm)1 

1Faculty of Pharmaceutical Sciences, University of British Columbia, Vancouver, British Columbia Canada 

2Centre for Community Engaged Learning, University of British Columbia, Vancouver, British Columbia Canada 

 

Objectives. To study the impact of service-learning course design on first year pharmacy students’ 

understanding of the profession and patient centred care.  

Design. Ten students were enrolled in the course and eight students participated in this study. Data 

collection was limited to written reflections and focus groups. Analysis of the data was a qualitative thematic 

analysis using NVIVO 10 software.  

Assessment. Four inflection points for student learning were identified, which resulted in two key outcomes 

observed: (1) students gained a deep understanding of patient centred care, and (2) students understood the 

role of the pharmacist in the current climate. These outcomes were interpreted through Kolb’s experiential 

learning model and Vygotsky’s theory on the zone of proximal development. 

Conclusion. Incorporating service-learning is an excellent way of improving the academic experience of 

students. The community oriented coursework gave meaning to patient centred care and interprofessional 

collaboration, and enhanced student understanding of the profession. 

 

 

Introduction 

For the past two decades, Service-learning (SL) 

has become a leading pedagogy to enhance the social 

development of students in the United States (1). In 

Canadian universities, however, SL is still a relatively 

new pedagogy (2). Jacoby defines SL as “a form of 

experiential education in which students engage in 

activities that address human and community needs 

together with structured opportunities intentionally 

designed to promote student learning and 

development” (3). Some skeptics might think that this 

sounds like volunteerism, but what distinguishes SL 

from volunteerism is its intentional connection to 

academic learning (3,4). SL has been associated with 

a number of learning outcomes, such as professional 

development and civic engagement. The objective of 

this study was to understand the impact of 

incorporating SL into a first year pharmacy course. 

The SL course in question was piloted as an 

elective in the first year of pharmacy curricula as a 

strategy to enhance professionalization and student 

understanding of patient centred care (5). The 

assumption was that SL would provide pharmacy 

students with experience, knowledge and insight into 

pharmacy professionalization that cannot be learned 

in the classroom, and that would ultimately benefit 

patient care (6,7). The overarching goal of the course 

was to help students develop professionally in their 

skills and attitudes, and to improve student 

understanding of their role prior to the clinical 

placement (7).  

I. Course Context 

A pilot course in SL was offered as an elective to 

pharmacy students in the first year of a Canadian BSc 

Pharmacy Program. Ten students were enrolled in the 

pilot course, with eight students consenting to 

participate in the study. The age range of the 

participants was between 23 and 29 years, with an 

average age of 25. The gender breakdown was 30% 

female and 70% male. Seventy percent of participants 

had a previous degree compared to 28% of the larger 

first year class cohort of 224 students.  

The course objectives were accomplished through 

experiential activities, presentations, class room 

debates, facilitated discussions and written reflections 

(see Table 1). Students completed 12 SL hours per 

term, complimented by 12 hours of classroom 

discussion per term. In term 1, student’s self-selected 

a partner organization to complete their SL hours. In 

term 2, students job shadowed in a long-term care 

facility and a community pharmacy. Credit was not 

given for completion of the volunteer hours, but for  
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Term 1 

Activity Learning Objective Typical Class Discussion 

Service-Learning hours in self 

selected partner organization 

 

Oral Presentation 

Written Reflection 

Demonstrate knowledge about a  

particular community, population in 

the community, agency, particular 

social issue or provision of social 

services in a particular community, 

and develop an understanding of  

what it means to provide service  

and be responsible for others.  

 

Enhance writing skills by  

journaling experiences and  

preparing a reflection paper that  

analyzes and provides insight  

about the thoughts and feelings  

experienced from providing  

service to the community. 

 

Enhance verbal communication  

skills using a variety of strategies  

(classroom debates, presentations 

and discussions). 

What have you learned about 

yourself? What have you 

learned about the community? 

What have you contributed to 

the community? What values, 

opinions, beliefs about your 

community have changed? 

How have you been 

challenged? How has the 

experience helped you  

understand the community we 

serve as health care 

professionals? 

 

For example, one student 

volunteered for Habitat for 

Humanity – the discussion  

probed his understanding of 

what it means to be homeless 

and the issues around poverty, 

safety, security and how  

homelessness can lead to 

mental illness such as 

depression and anxiety. 

Downtown Eastside Community 

Scan x 4 hours 

 

Students read Gabor Mate  

– Realms of Hungry Ghosts; 

students followed the Supreme 

court decision to keep Insite open 

and the Federal Government’s 

attempt to close it. Students 

watched the Streets of Plenty video 

and initiated an online discussion 

To learn about underserved 

populations, and develop a greater 

understanding and appreciation for 

the value of community service and 

social support. Enhance writing 

skills by  

journaling experiences and preparing 

a reflection paper that, analyzes and 

provides insight about the thoughts 

and feelings 

experienced from providing service 

to the community. 

Guest speaker – Pharmacist 

who works in the urban 

community invited to facilitate 

the discussion on what it is like 

to be a health care worker in the 

poorest neighbourhood in 

Canada. What did students 

observe? What did students 

learn? What is working in the  

community, what isn’t? What is 

the most valuable service a 

pharmacist could offer the  

community?  

 

Written Reflection 

Culture/World Religion 

 

Students were assigned to one of 

the following groups - First 

Nations, Chinese, Judaism, Jehovah 

Witness, Buddhism, Sikhism, 

Catholism, and Islam - and were 

provided with key  

websites to enhance their learning 

To demonstrate knowledge and  

sensitivity to issues of culture,  

diversity, and social justice as  

applied to community  

engagement. 

A case scenario was presented 

in class by the facilitators for 

each culture/religion explored. 

Each scenario illustrated 

conflict between health care 

decisions and the 

culture/religion. Students 

assigned to the particular 

culture/religion led the 

discussion and faculty provided 

insight and shared their practice 

experience for some ethical 

dilemmas. Examples of 

scenarios included pork/gelatin 

products; blood transfusions;  

organ donation. 

 

 

Term 2 – Students assigned to a community or pharmacy partner. Students assigned to an LTC facility 
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Action Learning Objective Typical Class Discussion 

Complete Expiry Date  

check on 20 products in the  

pharmacy. 

To assign a simple, non-intimidating 

exercise on the  

expectation that this would be the  

first time in pharmacy for many  

students. 

Guided facilitation on 

management and ethical issues 

including purchasing and return 

policies; how expiry dates are  

determined; ethics of donating 

expired drugs to third world 

countries and for disaster relief 

Complete follow up calls to  

patients that have not  

picked up prescriptions left  

for > 5days. 

To provide an opportunity for  

students to practice patient  

communication skills. 

Discussion on patient 

confidentiality, barriers  

to adherence and methods to 

improve adherence, site polices 

for returning uncollected 

prescriptions back to stock. 

Shadow a technician Understand what it means to work 

collaboratively with others to 

provide safe and effective health 

care, and to fulfill the pharmacist’s 

professional obligations to the 

community. 

Student debate on the expanded 

scope of practice for 

pharmacists & if regulating 

technician will help or hinder 

the profession. 

Long Term Care Visitation   Understand what it means to work 

collaboratively with others to 

provide safe and effective health 

care, and to fulfill the 

pharmacist’sprofessional obligations 

to the community. 

Discussion on elder care 

facilitated by LTC pharmacist 

Myth Busters 

 

Students researched a myth  

that they were curious about  

(e.g. does chocolate cause  

acne?) 

 

Oral Presentation 

Enhance verbal communication  

skills using a variety of strategies  

(classroom debates, presentations 

and discussions). 

  

To develop critical appraisal skills 

Student presentation with 

guided facilitation on research 

skills and feedback on 

presentation skills. 

 

Students began to ask deeper 

questions, consider sources of 

information, quality of research 

and validity. 
Table 1. Learning objectives and syllabus of a pilot course in service learning for first year pharmacy students 

 

the civic responsibility learned through the 

cumulative effect of the course (1,9).  

The course focused on three themes: 

1) To expand the students’ notion of community 

and society by working within the poorest urban 

center in Canada; 2) to increase awareness and 

acceptance of the plurality of cultural and social 

identities and the positionality of Western medicine; 

and 3) to cultivate the student’s development of 

professionalization with respect to moral learning and 

ethical actions in pharmacy – respect, compassion, 

kindness, commitment to equity and fairness.  

 The small group discussions were guided by two 

practicing pharmacists and a senior faculty member, 

who acted as a window into the profession. The two 

classroom instructors were recent pharmacy 

graduates, and were approximately 30 years of age.. 

The students primarily interacted with the course 

instructors, with guidance from the senior faculty 

member. As reflection is key to holding the service 

and learning together students were encouraged to 

reflect on their experiences multiple times throughout 

the course (10,11). All coursework was put into a 

patient context to help the students synthesize their 

classroom and SL experiences (8). Students were 

challenged to consider alternative perspectives on 

issues that arose in their service-learning experiences, 

and to consider how their experiences were relevant 

to the pharmacy profession.  

The study was approved by the Institution’s 

Behavioural Research Ethics Board. 

II. Methods 

The research questions guiding this study were: 1) 

How does the community oriented course design with 

service-learning components influence student 

learning? 2) How does community oriented 

coursework affect students' conceptualization of who 

they are as a pharmacist and the kind of pharmacist 

they want to become? 

Given the small number of participants and the 

multifaceted outcomes of SL, the authors felt that 

survey instrumentation would be limited in assessing 
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the student’s development (4). Therefore, we chose to 

do a qualitative study of the course.  

The data for this study were comprised of SL 

reflection assignments, a reflection assignment on the 

student’s intentional walk within the poorest urban 

center in Canada, and two sets of focus groups. These 

data were chosen as the research team wanted to 

include both community-oriented assignments as well 

as exploratory, in-depth discussions that focus groups 

provide. Both of the reflection assignments were two 

pages in length. The two sets of focus groups were 60 

to 90 minutes in length, and were audio-recorded to 

ensure data accuracy. The first set of focus groups 

occurred after term one, and the second after term 

two. All study participants participated in both focus 

groups. Each focus group had between 1 and 4 people 

in attendance. A non-pharmacist, university staff 

member conducted both sets of focus groups.  

The first set of focus groups explored: 1) the 

students' significant experiences in the community, 2) 

student reflections on what it was like learning inside 

and outside the university, and 3) student reflections 

on what it meant to be a pharmacist. The second set 

of focus groups explored: 1) the students' significant 

experiences in the health care setting, 2) how they 

drew on concepts learned in the first semester, and 3) 

the students' reflections on what it meant to be a 

pharmacist.   

The analysis of the data was a qualitative thematic 

analysis using NVivo 10 software (12,13,14). A 

thematic codebook was developed using the study 

data. The resulting codebook guided the subsequent 

analysis, but was also iteratively refined as we 

became more familiar with emergent themes. Due to 

limited resources, each piece of data was only coded 

once, and member-checking of the data was not used. 

In addition, other class assignments and on-line 

discussion boards were not analyzed as we felt they 

would not provide further understanding of the 

critical reflection process for the students. 

Results 

One of main outcomes of the course design was 

the student getting a rich and deep understanding of 

patient-centred care. Students began to see the 

practice of pharmacy from the perspective of the 

patient, which resulted in a deep understanding of 

patient centred care. As students asserted: 

“Everything [in this course] kind of relates back 

to that [patient centred care]. No matter which topic 

[in this course] you go to, it’s all centred around that 

[patient care]…focusing the care on the patient 

rather than the disease state or condition.” 

“[The course] helped us know how to deal with 

different people and offer that patient-centred care.” 

Prior to this course, students said that they were 

familiar with the term ‘patient-centred care’ as a 

theoretical concept, but did not have a real 

understanding of what this would look like in a 

pharmacy setting. According to one student:  

“In our other pharmacy courses, we’d see it 

[pharmacy] from our perspective and how you would 

interact with patients, but in this course … we sat 

there with the patient … [and] we got to see it from 

their perspective.” 

In trying to parse out the learning process of this 

course, four inflection points, or shifts, in the 

student’s understanding of patient centred care were 

identified by the thematic analysis (see Figure 1): 

1. Experience of people in the context of their 

lives 

2. Coursework which connected the students’ 

experiences of people in the context of their lives to 

the pharmacy profession 

3. Experience of patients and health professionals 

in the context of the health care system 

4. Coursework which connected the students’ 

experiences of the patient and health professionals in 

the context of the health care system to the pharmacy 

profession

 

Figure 1. Process of learning and outcomes 

 



Volume 2 | Issue 1 | September 24, 2014 UBC PSSJ 13 

Each of the infection points is elaborated upon 

below. 

1. Experience of people in the context of their 

lives. Two course activities allowed students to gain 

an understanding of people in the context of their 

lives: the 12 hours of community service, and the four 

hour scan/intentional walk within the poorest urban 

center in Canada. Both of these activities acted as 

catalysts for students to shift and broaden their 

perspectives of communities, individual community 

members, and the importance of understanding their 

socio-cultural contexts. Of the four hour intentional 

walk one student noted: 

“The biggest take-away from that experience was 

realizing how many positives there are within the 

community, … even though they [residents] have 

maybe drug abuse issues and whatnot, the sense of 

community is really strong …, in the sense that 

everyone seems to know each other, everyone is 

attached to one another in some way. So when you 

walk inside [the community centre], you see people 

greeting each other, you see a real sense of 

community and the people who are running the 

[community centre] … are downtown east side 

residents themselves … I thought that was really great 

to see how capable [residents] are. From a health 

care professional stance, sometimes we feel like 

[street entrenched] people are so limited in what they 

can do and what they can comprehend … and I think, 

for myself, after this little short experience, I may 

have short-changed them a little – [I need to] look 

pass certain stereotypes or certain pre-conceived 

notions I’ve had about these people and that was 

good.” 

In relation to the 12 hours of community service, 

students described their learning from the experience: 

“From my experience volunteering in the 

extended care unit, I have developed a better 

understanding of the aging populations and shed 

some light into my role as a pharmacy student.” 

Individuals with various disabilities and the 

complexities of their needs…simply reading about a 

condition does not necessarily reflect the unique 

experience of each patient compared to working 

directly in the community.  

2. Coursework which connected the experience of 

people in the context of their lives to the pharmacy 

profession. To help the students make connections 

between their community experiences and the 

pharmacy profession, the course instructors 

facilitated discussions on the impact of cultural 

diversity on health care, asked the students to 

formally present on their SL experiences, and asked 

the students to write a reflection paper.  

Students formally presented on their SL 

experience with their self-selected partner 

organization. Irrespective of the placement model, the 

discussion was always brought back to health care. 

For example, one student volunteered with an 

organization that builds homes for people in need and 

the instructors facilitated the discussion around 

poverty and its impact on health and well being. With 

respect to the impact of this coursework, one student 

wrote: 

“Without [these] supplemental classroom 

activities such as the discussion of cultural diversity 

with respect to the health care system and student 

presentations with classroom discussion of the 

individual community service projects the service-

learning initiative would not have been as successful. 

The classroom discussions challenged me to 

continuously reflect on current issues affecting 

pharmacy practice and patient care in the health care 

system. One issue most relevant to a pharmacist’s 

role is knowing what types of medications [that] 

someone who has cerebral palsy and is in a wheel 

chair would require. I had not even thought about 

such issues throughout my assignment, so when this 

question came up in the discussion, I was spurred to 

go home and look this information up and reflect on 

the implications.” 

When speaking about the impact of this course in 

general, students highlighted the benefits of 

instructors and the classroom discussions:  

“The instructors will ask [students] questions to 

reflect back on what they found [in the community] – 

this leads to interesting discussions – because I think 

the instructors do a really good job of bringing the 

topics back to Pharmacy.” 

“It feels like they [the instructors] understand 

exactly what’s going on in Pharmacy so there are 

certain cases that, when we’ve discussed the issues, 

we are like – what should we do if this happens? – 

and they are able to provide what they actually do – I 

think that’s pretty good. Really good.” 

The direct experiences in conjunction with course 

assignments allowed students to begin to create a 

sense of the pharmacy profession from the 

perspective of the patient and practitioner. Compared 

to other pharmacy courses, one student states that 

issues such as: 

“[M]edication reconciliation review, some 

counselling, pharmacist administered injections are 

things we talk about really briefly in other courses - 

[the professor] glosses over it really quickly – but we 

actually have much greater discussion in this course 

and learn what they actually are and then our 

instructors talk about how they are used in practice.” 

3. Experiencing patients and health professionals 

in the context of the health care system. To 

complement the first semester’s focus of gaining an 

understanding of people in the context of their 

everyday lives, in the second semester, students were 

able to experience both the patient and health care 
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professionals in the context of the health care system. 

The coursework that allowed the students to make 

these gains were the six hours in a community 

pharmacy, where the student assisted the on duty 

pharmacist, and a six hour visit to a long term care 

facility where students observed patient care rounds.  

The Patient  

Students spoke of their experiences at the 

community pharmacy and in the long-term care 

facility as one, which allowed them to see why patient 

centred care is necessary, and why pharmacists need 

to make an effort to understand the patient.  

“I think, what we did in the community, you can 

see kind of where our academic stuff is trying to go, 

trying to kind of nudge us in terms of how you interact 

with people and not necessarily the science but the 

other side of pharmacy – the patient-centred that 

we’re supposed to be – and you can kind of see where 

they are getting that from and where they get these 

ideas from – why it’s good.” 

One student characterized his “take-away from 

learning” in terms of seeing “people as individuals” 

with “unique differences”. He continued to say: 

“I feel that learning about all these different 

experiences kind of made me more aware of the fact 

that it is worthwhile to take a step back and try to 

understand [the patient], as best as you can.” 

Students also said that these health care 

experiences let the student see the practice of patient 

centred care, not just the theory:  

“You do think about that [patient care] when you 

are in class but when you’ve gone out and done the 

exploration side and then gone to a pharmacy and 

talked to the pharmacist there and seeing people 

actually interacting with them, you really then think 

about it more, I think, and you actually read between 

the lines about how they are interacting with you and 

thinking and anticipating more their needs and I think 

that improves it.” 

Inter-professional collaboration 

In addition to understanding the patient, students 

also came to have a better understanding of health 

care professionals in the health care setting. 

Specifically, students saw the practice of 

interprofessionalism and how care is provided for the 

whole patient. For example, one student said her 

experience in the long-term care facility allowed her 

to see the practice and benefits of inter-professional 

health care teams: 

“It [long term care facility] was actually inter-

professional – because we learned [the] new term in 

school so many times in the first semester – we have 

just never seen it – this was the first time we’ve 

actually seen inter-professional health care work, 

actually in play and we actually see that, yeah, this is 

better – this is more beneficial, more efficient for 

everybody.” 

The students were able to begin to grasp the 

dynamics of inter-professional health care teams. 

Students spoke of getting to know the patient care 

dynamics of nurses, social workers, physiotherapists, 

occupational therapists and physicians. Indeed, 

students began to recognize that patient needs are 

complex and that collaboration with other health care 

professionals is necessary to optimize delivery of 

health care.  

4. Coursework which connected experiences in 

the health care setting to the pharmacy profession. 

The classroom activities in the second semester 

consisted of a debate on the role of regulated 

pharmacist technicians, guest lectures by visiting 

professionals, and discussions with the course 

facilitators. These activities, in combination with the 

service-learning experiences prompted students to 

reflect on how they previously understood their role 

as a pharmacist. Students came to understand that 

pharmacists were more than simply drug dispensers, 

and that pharmacists needed to balance their drug 

knowledge and expertise with the skill set needed to 

be a care provider. Students wrote: 

“Two things, 1) you are a drug expert – that’s 

what we always talk about so that’s the science side 

of it … because that is our domain that we know 

everything about all the drugs and how they can best 

be used, but also 2) you trying to be that most 

approachable health professional that most people 

see….This course lets you think about how to interact 

with all these different people you could be seeing 

because there is no appointments in pharmacy, 

people just walk up and they have questions. So you 

need to be very good at assessing and reading people 

and reading what their question actually is about or 

what they are trying to get at.” 

“It’s not like you are going the store and buying 

something, where you are going to buy a box of cereal 

and then it’s like – here, scan it and you are out the 

door, right? They [the patients] have a lot of 

questions about their medications sometimes and you 

have an interaction [with them] so there is a big part 

about that … they [the patient] might have other 

concerns or other things that might be problematic in 

their adherence or stuff like that so I feel it’s all about 

interacting with people, being able to trouble-shoot 

their medications – if it’s correct or not – making sure 

that it’s safe for the patient, just learning the 

mechanism and how drugs function. “ 
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Discussion 

As detailed in the analysis of the results, there 

were several inflection points for learning in the 

course. Service-Learning hours introduced students to 

people in the context of their lives, and to patients and 

care professionals in the context of the health care 

system. Coursework and classroom activities 

connected these SL experiences to the pharmacy 

profession and practice. The two main outcomes of 

the course design that were observed were: 1) 

students had deeper understanding of patient centred 

care, and 2) students had deeper understanding of the 

role of the pharmacist in the current healthcare 

environment. The iterative process of intentional 

course work (e.g. structured class room discussion, 

presentations) and meaningful application in the real 

world, allowed the students to see the role of the 

pharmacist as one who is able to respond to a patient’s 

needs (15,16,17). In written reflections and focus 

group discussions, students shared insight into how 

their values and opinions about their role were 

changed (9). Students came to see that their role 

necessitates being medication experts, developing 

trusting relationships with patients, and collaborating 

with other health care disciplines in order to achieve 

optimal patient care outcomes. 

A review of the study’s results indicated that 

student learning outcomes could be understood 

through Kolb’s (1984) experiential learning model 

and Vygotsky’s (1978) theory of sociocultural 

development, including Vygotsky’s zone of proximal 

development theory (18,19). As such, these two 

theories became the theoretical framework that was 

used to understand the processes through which the 

students were able to transform theory-based 

pharmaceutical concepts, such as patient-centred and 

interprofessional care, into more concrete concepts 

grounded in real-world examples. 

 Kolb conceives of the cycle of learning as having 

two axes: 1) grasping an experience or theory, and 2) 

a transformation of the understanding that results 

from the simple grasp of experience or theory (18). 

For Kolb, knowledge results from the active process 

of transforming an experience (18). Kolb’s model of 

experiential learning states that effective learning 

requires four abilities: 1) concrete experience, 2) 

reflective observation, 3) abstract conceptualization 

and 4) active experimentation (Figure 2) (18). Each of 

these steps, and how they relate to the pharmacy 

course is discussed below. Concrete experiences are 

the tangible experiences had by the student. In the 

pharmacy course, these include the inner city 

observations and the SL hours (18). Reflective 

observations are the intentional ways in which 

students transform understanding by thinking about 

their experiences from different perspectives. In the 

pharmacy course the reflection assignments and the 

facilitated, small-group discussions provided the 

space for this 

Figure 2. Kolb Experiential Learning Model 

transformation by challenging students to consider 

multiple perspectives of their SL experiences (18). 

Abstract conceptualization is the integration of 

experience and reflection into a theory. This phase in 

the pharmacy course is represented by students’ deep 

understanding of patient-centred care (Outcome 1) 

(18). Active experimentation is the student trying out 

their theory. This phase would have seen students 

acting on their understanding of patient-centred care 

in a professional setting. While this may have 

occurred for some students, nothing emerged 

explicitly from the data stating students typically got 

to this phase.  

For the authors, Kolb’s experiential learning 

theory was invaluable in garnering an understanding 

of the learning process.  

In addition to Kolb, Vygotsky’s theory of 

sociocultural development and zone of proximal 

development (ZPD) was used to understand how the 

course instructors facilitated the experiential learning 

process (19). Vygotsky describes learning as being 

inextricably linked to the social environment. One of 

Vygotsky’s central mechanisms for learning is the 

ZPD. The ZPD, in its simplest form, is the difference 

between what learners can and cannot do without the 

help of someone more skilled. For Vygotsky, this 

space signifies the distance between “actual 

development” and “potential development” (19). The 

support needed by the student to get from where they 

are now to where they could be, their potential 

development, is called “scaffolding” (Figure 3) (19). 

Through Vygotsky’s theory, researchers saw the 

collaborative learning style of the student-peers, the 

types of reflection assignments, and the instructor led 

discussions as “scaffolding” for the students. That is, 

the aforementioned scaffolds allowed students’ to 

understand their real world experiences in the context 

of the pharmacy profession and to be translated into a 

deep understanding of patient care and the rationale 

for it. Course variables which the authors believe 

greatly facilitated the scaffolding process was the 

high instructor-to-student ratio (1:3), and the young 

pharmacist-practitioner instructors whose youth and 

mannerisms were ideally situated to be able to relate 

to the students and translate concepts appropriately. 

Additionally the reflection assignments and the 

feedback provided to the students on these 

assignments, facilitated the

concrete 
experience

reflective 
observation

abstract 
conceptualization

active 
experimentation
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Figure 3. Zone Proximal Development 

 

scaffolding as they were intentionally designed to 

elevate student confidence. Due to time constraints 

participants were not consulted post-analysis to 

member check the identified themes and the 

researchers’ interpretations of the data. This left 

researchers as the sole interpreters of student 

experiences, and limited the understanding of this 

data to their own lenses and biases. It is possible that 

given the opportunity to be interpreters of their own 

experiences, students may have understood their 

learning and respective processes differently.  

Another limitation was that the course’s SL sites 

in term 1 were a resource for learning rather than an 

active member of the learning process. Students’ self-

selected their SL partner and some sites were not 

well-suited to meet the pedagogical goals of the 

course. In the future, initial conversations with 

community organizations should occur at a 

faculty/administrative level to develop partnerships 

and better explain and negotiate goals and 

expectations, inviting community organizations to be 

active members in the learning process (8).  

Conclusion 

The profession of pharmacy is moving from 

product focus to the provision of direct patient care, 

and caring for others is a priority in health care and in 

the education of pharmacy students (20). SL is one 

way that students can better understand “the patient,” 

their needs, and how they perceive both the 

pharmacists and the larger health care system (21). 

Incorporating SL is an excellent way of improving the 

academic experience and students’ understanding of 

the profession. Service components enhance learning 

by giving meaning to the concepts of patient care. 

Students could better understand why they needed to 

know certain things, and could see how they could 

apply course content in practice. SL helps students 

think about themselves in relation to others and the 

experience provided a catalyst for learning (22). 

Early exposure to SL in the student’s pharmacy 

degree is crucial. By incorporating SL early in the 

pharmacy curriculum (e.g. first year course), students 

can garner a deep understanding of the patient early 

on in the program. This allows students to understand 

all the subsequent pharmacy theory and content in 

later courses in relation to the patient and the 

profession. As a result, students will graduate and not 

have to actively re-conceptualize the position of the 

patient to be at the center of care, but instead the 

patient will already be at the center. SL benefits all 

parties – the organization benefits from the students’ 

assistance, faculty members benefit from gaining a 

new perspective of the students and find teaching 

more rewarding, and students will have a deeper 

understanding and insight into what is required to be 

a better practitioner and care provider (23). 

One final note is that this was a very small study 

group that did not fully reflect the demographics of 

the class. However, we have now had three years’ 

experience with service learning with a class size of 

20, with similar results. In the new entry-to-practice 

Pharm D program, service learning will be mandatory 

for the first two years of the program. Our challenge 

Future Development 
Tasks students cannot 

do independently 

Zone of Proximal Development 
(scaffolding) –  

Tasks students can do with 

guidance from peers and teachers 
 

Present 

Tasks students can 

do independently 
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will be to replicate the success of this pilot with the 

increased class size of 224 students. To this end we 

have partnered with the Centre for Community 

Engaged Learning to refine the SL syllabus, identify 

partner sites and service learning opportunities for 

pharmacy students. 
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To conduct research or work as a pharmacy 

assistant? That is a dilemma facing some pharmacy 

undergraduates at some point during their studies. For 

those interested in research, there are two general 

types of research they can pursue: basic science or 

clinical research. With prior experience in basic 

science research and current training in clinical 

research, I will shed some light on the types of 

research students can explore. 

Why pursue research experience? What is the 

attitude towards research among pharmacy students? 

According to a survey completed by 853 pharmacy 

students at the University of Sydney in Australia, 76% 

perceived research to be necessary but 45% found it 

challenging and were overall ambivalent in pursuing 

research (1). About 39% of the respondents had 

exposure to or were involved in research and about 

20% intended to pursue a graduate degree in research 

after completing pharmacy school (1). Interestingly, a 

trend was noted that as students progressed through 

the course of the four-year programme, a significantly 

higher proportion of students had research exposure 

while a significantly smaller proportion wanted to 

pursue a graduate research degree (1). The most 

common reason for the low level of interest was due 

to a desire to get out into practice and have patient 

contact rather than spend more time in further studies 

(1).  

However, research is an integral part of practice 

and cannot be separated. Our profession revolves 

heavily around understanding disease states and 

evidence-based medicine stemming from formal 

reviews of numerous meticulously designed 

randomized controlled trials. Research keeps our 

practice cutting edge, innovative, evolutionary, and 

allows us to give our patients the most up-to-date 

information about their drug therapies. Our current 

knowledge comes from years of extensive ongoing 

basic science and clinical research. 

Basic science research 

In general, basic science research involves 

investigations to answer fundamentally important 

questions that build the foundation for further 

research (2). Numerous “Bench-to-Bedside” 

programs exist to encourage basic science researchers 

to translate their findings into therapeutic 

interventions and increase our knowledge on disease 

states (3). For example, the genetic differences that 

render a patient’s cancer cells sensitive or resistant to 

cisplatin chemotherapy were discovered by principles 

of cellular and molecular biology (4). This opened up 

opportunities for further research into targeted 

therapies aimed to reverse drug resistance (4). 

Recently, there have been studies that suggest 

anchoring aspirin to cisplatin may overcome drug 

resistance, which could lead to improved treatment 

options in the clinical setting (5).  

During the years I spent working at a brain 

research lab, I observed the challenges and rewards of 

basic science research. As an Undergraduate 

Research Assistant, I investigated proteins involved 

in synapse development and the reported linkage of 

these proteins to psychiatric disorders such as autism 

and schizophrenia. This involved carrying out various 

biochemistry and mice behavioural (i.e. fear 

conditioning) experiments. One of the major 

drawbacks of basic science research is that the effort 

and time spent in carrying out experiments may not 

translate into data and results. A minor error in 

execution may result in the experiment failing to yield 

raw data, which may lead to frustration especially if 

there is a looming deadline. Most undergraduates who 

have taken organic chemistry can probably relate to 

this frustration, particularly during the 

recrystallization lab where whether the crystals would 

form properly for evaluation felt like a hit-or-miss! 

Depending on the experiment, it may have involved 

expensive equipment and materials or required 

multiple days to complete. It is not uncommon for 

researchers and graduate students to put extra hours 

into their workdays to meet deadlines. Certainly, 

there were occasions where I had to troubleshoot an 

experiment when an assay, polymerase chain reaction 

(PCR), or Western blot did not work.  

On the other hand, some researchers find 

excitement in the unpredictability of basic science 

research. The possibilities are endless as researchers 

can choose to investigate their theories from multiple 

models including cell cultures (in vitro), in plants and 

animals (in vivo), and on computers (in silico). With 
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dedication and determination, major breakthrough 

discoveries, such as developing new antibiotics, can 

play a role in advancing our healthcare. 

Clinical research 

Clinical research, referring to epidemiology, 

public health, or clinical trials, involves research 

around human subjects aimed to increase knowledge 

of or to evaluate a treatment for a disease (2). Last 

year, I conducted chart reviews to evaluate the 

efficacy of a drug for treating hyperkalemia, and this 

year, I am conducting oncology chart reviews with a 

pharmacogenomics research group to characterize 

adverse drug reactions and to improve drug use. A 

drawback of clinical research is the wait for data 

collection, particularly for trials evaluating a 

treatment over several years but there is the option for 

retrospective studies. Prior to starting any clinical 

trials, there are tedious applications to register a 

clinical trial, such as obtaining ethics approval and 

patient consent, because human subjects are involved. 

Of course, there may also be the challenge of 

deciphering the handwriting in patient charts! 

In contrast to basic science, clinical research can 

be conducted in an office environment with regular 

hours. Moreover, there is less contact with chemicals, 

such as paraformaldehyde, for those who are 

concerned about exposure to suspected carcinogens. 

Lastly, the results of clinical research can have direct 

impact on healthcare practice whereas basic science 

discoveries need to go through multiple phases of 

clinical trials before implementation is seen. 

A randomized controlled trial by the Women’s 

Health Initiative evaluating the risks and benefits of 

combined estrogen and progestin use in healthy 

postmenopausal women is an example of clinical 

research that took years to conduct but changed 

practice guidelines quickly (6). Originally designed 

for a duration of 8.5 years, the pivotal trial was 

stopped after about 5.2 years of follow-up in 2002 

when it was found that the health risks, such as 

invasive breast cancer, exceeded health benefits (6). 

Currently, hormone replacement therapy is 

recommended in practice as short-term rather than as 

long-term symptomatic relief of menopausal 

symptoms as this carries less risk for the average 

woman (7).  

Give research a try! 

Despite differences between the two 

aforementioned types of research, the fundamentals 

remain the same. All research contributes information 

to our expanding knowledge. Research involves a 

demanding cycle of funding and publishing in 

prestigious journals, but that does not prevent 

passionate researchers from seeking answers to their 

burning questions.  

Getting involved in research has benefitted me in 

many ways as a student. Being able to apply the 

scientific, lecture-taught concepts into the laboratory 

helped me better understand the rationale behind lab 

techniques, which for me trumps pure memorization 

any day. The same goes for clinical research where I 

am currently applying my pharmacy knowledge and 

becoming familiar with common adverse drug 

reactions. Over the years, I’ve gained critical thinking 

skills by learning to analyze raw data and determining 

the next course of action. Moreover, I picked up time 

management skills from having to juggle and plan 

multiple concurrent multistep experiments. Perhaps 

the most rewarding experience is having the privilege 

to participate in team meetings and manuscript 

preparations. Research is one of those activities where 

you get what you put into it. Due to the endless list of 

possible benefits, I would highly recommend students 

take the extra step to become involved in research. 

As the number of interested and qualified students 

is often greater than the number of available positions, 

landing a research position is not easy. It is important 

for determined students to take the initiative to 

contact potential research supervisors. To increase the 

chances of getting involved with a project, students 

can consider pursuing positions beyond the pharmacy 

faculty. Undergraduate research programs, such as 

the Summer Student Research Program and those 

provided by the Natural Sciences and Engineering 

Research Council, encourage Principal Investigators 

to hire students and engage them in research. Other 

options include volunteer research or enrolling in 

research courses offered by universities. However, 

the financial burden of educational costs may deem 

volunteering unfeasible for some students when 

deciding whether to pursue a research opportunity or 

a paid pharmacy assistant position. Thus, having a 

stipend from a research program or even through the 

UBC Work Learn program can make a difference. 

Nonetheless, I highly recommend pharmacy students 

to expose themselves to research as being aware of 

the driving force behind all the healthcare 

advancements will allow us to appreciate the hard 

work accomplished by millions of researchers. 
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During my pharmaceutical training at UBC, a 

recurring theme I have heard is that pharmacists are 

“drug experts”. We are the health care professionals 

whom others seek out to answer questions regarding 

the safe and effective use of medications for patients. 

As discussed in the Canadian Pharmacy Association’s 

Blueprint for Pharmacy, the skills and drug expertise 

of pharmacists are required to fully realize the vision 

of optimal, patient-centered health care for Canadians 

and sustainability of our increasingly over-burdened 

health care system (1). But what does it mean, 

exactly, to be an expert? By definition, an expert has 

been described as an individual who displays 

exceptional skills or knowledge in a particular area 

due to specialized training and/or past experience (2). 

Experts organize knowledge conceptually in their 

brains in ways that allow for rapid perception and 

retrieval of information related to their field, also 

known as apperception (2). This enhances the 

expert’s capacity to remember new information and 

problem solve in novel situations (2,3). Expert 

knowledge of drugs and their role in the therapeutic 

management of diseases is essential to our role as 

pharmacists; however, the growth and development 

of such knowledge requires continual diligence and 

strategic learning.  

Myriad theories exist to explain how one may 

become an expert; however, there are three key 

concepts in particular that are noteworthy. First, 

experts are made, not born. In other words, if a student 

is determined and continually challenges him or 

herself to become an expert in a chosen field, it is 

possible, for motivation outweighs innate ability to 

learn or memorize (2). Likewise, the most capable 

students, if unmotivated to learn, will not easily 

succeed in building expertise (4). Second, the time 

spent performing effortful study is crucial (2). Simply 

put, developing expert knowledge requires time on 

task along with a desire to continually challenge 

oneself just beyond current levels of understanding. 

When I reflect upon my own learning experience, 

exploring supplemental sources beyond the 

professor’s lecture slides, in addition to the processes 

described in Figure 1, has helped me build a more 

robust knowledge base and has improved my ability 

to make therapeutic decisions. Third, just as health 

care should be tailored to the patient, learning 

techniques need to be tailored to the learner; each 

learner has a particular method of acquiring new 

information that works best for him or her (3,5,6). 

Therefore, while my learning and studying processes 

(as shown in Figure 1) may not suit everyone, my 

hope is that the concepts behind my techniques may 

be compared, adapted, and/or tweaked to suit other 

students’ own personal approaches to learning.   

My personal study techniques are consistent with 

modern constructivist theory of learning (3,5,7). 

Studied in many educational contexts, including 

pharmacy, an important facet of constructivist theory 

suggests that knowledge is constructed and that old 

knowledge provides the scaffolding upon which new 

knowledge is built (4,7). In addition, prior 

misconceptions or misunderstandings of the subject 

matter must be recognized, deconstructed, and 

corrected as new knowledge is constructed (3-5). This 

last point is critical, for if misconceptions are not 

corrected, students may fail to construct the broad 

understanding and problem-solving frameworks 

necessary for problem-solving in unfamiliar contexts, 

such as exams, or, more importantly, in making 

appropriate therapeutic decisions for patients. A 

misconception I held at the beginning of my first year 

in the Pharmacy program was that all patient 

recommendations could be located in common 

references such as Therapeutic Choices (8) or 

Pharmacotherapy: A Pathophysiologic Approach (9). 

As patient cases became more complicated, however, 

I quickly learned that not all patients fit into the 

‘cookie cutter’ regimens that guidelines suggest; 

developing a therapeutic plan is an intricate process 

that must encompass a wide range of patient-specific 

factors such as past and present medical history, 

current drug therapy, genetics, and lifestyle, among 

many other considerations. To avoid misconceptions, 

I continually review and cross-reference resources 

while studying (Figure 1).  

The second facet of constructivist theory is 

metacognition: the active process of assessing one’s 

current level of knowledge and self-regulation of 

learning (3-5). Metacognition allows students to 

identify areas where their understanding is strong or 

weak, and to adapt their study strategies accordingly 

(3,5). While I am studying, for example, I am engaged 

in a process of continuous self-reflection
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Figure 1. Author’s learning and studying processes. 

 

about what I am learning, my current level of 

knowledge, where my difficulties lie, and how I need 

to adjust my studying approach; based on the ease or 

difficulty experienced when completing practice 

questions or reviewing my notes, I will reprioritize 

my study topics and time spent reviewing each one. I 

also use my performance on assignments and exams 

to gauge whether I have a true understanding of the 

material and am capable of applying the knowledge 

and concepts across a variety of situations (e.g. in a 

patient-specific manner or in unfamiliar contexts), as 

well as whether my study strategies require further 

adjustment to meet my learning goals.  

A major point emphasized in modern learning 

theories, including constructivist theory, is that the 

focus of learning is situated within the student: it is 

the students’ responsibility to analyze and make 

meaning of the information presented by the 

instructor if expertise is to be developed (3-6). As 

shown in Figure 1, I will typically look at notes from 

each class simultaneously for a single disease state 

and build bridges between courses to paint a clear, 

complete picture of the condition. Furthermore, when 

questions arise, it is essential to consider not only 

what the answer is, but also why and how the answer 

is what it is, as this promotes long-term understanding 

of concepts as opposed to short-term rote 

memorization (2,3,5,6). For example, there are 

countless drugs and drug interactions that students 

and pharmacists may memorize; however, taking the 

time to understand the concepts and mechanisms 

behind why a drug is used or an interaction exists 

often makes it easier to recall as necessary when 

assessing a patient’s drug therapy and disease 

management. 

As a student pharmacist, I have become 

increasingly aware of how my approaches to studying 

and learning have influenced my pharmaceutical 

knowledge and confidence as a practitioner. When 

faced with real-world scenarios, especially during my 

recent experiential education rotations, applying the 

knowledge and understanding of concepts gained 

through strategic learning has facilitated stronger 

problem solving capabilities and greater engagement 

in patient care. Moreover, in the care of real patients, 

I appreciate how pharmacists draw upon this 

expertise to identify and prioritize pertinent 

information regarding a patient’s chief complaint and 

medical history, evaluate current evidence in the area 

and how it applies specifically to the patient and, 

while keeping in mind the patient’s preferences, use 

clinical judgment to formulate an appropriate 

recommendation and course of action. In accordance 

with the learning theories discussed, as more 

experience is gained and expert pharmaceutical 

knowledge develops, I anticipate this process may, 

over time, become second nature, allowing for rapid 

apperception of information and details necessary to 

make tailored therapeutic decisions.  

In professional programs such as pharmacy, 

studying is no longer about just making it through 

exams. Studying is about establishing a knowledge 
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base to utilize and build upon throughout your career. 

While it is important to continually challenge yourself 

and expand the scope and depth of your knowledge 

(2), it is also important to keep your goals realistic: 

don’t expect to be a drug expert by the end of your 4 

years in the Faculty of Pharmaceutical Sciences. As 

the experts of expertise say: building expert 

knowledge is a life-long process requiring over 

10,000 hours of purposeful effort (3). Once you 

discover a learning technique that works for you, hone 

it and continually adapt it as needed to achieve your 

intellectual goals and earn the title of “drug expert”. 
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More than a decade of post-secondary education 

has left me with just one regret; that I did not master 

and implement physical assessment (PA) skills 

sooner. (This might be an oversimplification – the 

number of items on my Shoulda-Woulda-Coulda list 

seems to grow exponentially with each passing year.) 

I was in the third year of my undergraduate program 

when they began teaching PA skills in second year 

practice lab. After graduating, I let my residency slip 

by without taking the initiative to learn and practice 

these skills, relying instead on physicians’ and nurses’ 

physical findings to assess patients under my care. I 

let this opportunity pass because I did not realize that 

these skills would be of value to my practice. 

This changed when I moved across the country to 

return to school and complete a Doctor of Pharmacy 

(PharmD). The program was a positive experience; I 

met amazing people, learned from leaders within the 

profession, and grew as a clinician. It was also an era 

of personal firsts; I took up woodcarving, got my first 

stitches, slept overnight on a train, and ate shrimp for 

the first time. I opened myself to good-natured teasing 

when I learned, courtesy of a clinical rotation in 

California, that NYD (Not Yet Diagnosed) is a purely 

Canadian term. Most importantly, this 21-month 

period of my life was when I finally took the 

opportunity to learn some of these important patient 

assessment skills. 

PA may be broken into five separate but 

interconnected techniques: observation, inspection, 

auscultation, palpation, and percussion. PA is a tool 

that allows a clinician to distinguish between the 

normal and abnormal physical characteristics of a 

patient (1). The practice of PA by pharmacists has 

appeared in the literature for over 30 years (2,3). 

Initially, it was argued that a pharmacist should use 

these skills to assess and monitor their patients for 

both drug therapy benefits and side effects (2). These 

skills also afforded pharmacists more active 

participation in the health care team, improved 

understanding of physical findings, and the 

possibility of enhanced roles in practice (i.e. a role in 

the triage and treatment prescription of minor 

ailments) (3). 

PA skills have demonstrated positive impact on 

patient care when employed by pharmacists. HIV-

infected patients receiving anti-retroviral therapy 

showed improved adherence when pharmacists 

monitored and managed drug adverse effects (4). 

Other studies showed improved surrogate markers 

with pharmacist intervention in a patient population 

with type 2 diabetes (5,6,7). A pharmacist-led heart 

failure clinic demonstrated titration to target doses of 

angiotensin-converting enzyme inhibitors or 

angiotensin-receptor blockers and beta-blockers was 

more often achieved versus historical comparators 

without pharmacist intervention. These measurable 

improvements in patient outcomes may have been 

attributable to the close monitoring of the patients—

monitoring enhanced by physical assessment. 

Pharmacists could also employ these skills to monitor 

the effectiveness of a patient’s anti-hypertensive and 

assess the necessity of an emergency prescription, the 

progression or resolution of a skin or soft tissue 

infection, or monitoring vitals of a patient following 

immunization (8). As we move into our expanded 

scope, assessing and monitoring patients will become 

paramount. 

There are many potential barriers to pharmacists 

conducting PA. These include but are not limited to; 

lack of formalized training, pharmacist discomfort in 

performing PA, perceived discomfort of the patient at 

a pharmacist conducting PA, and pharmacist 

perception of overstepping bounds into the realm of 

other health care professionals (9). As pharmacists 

expand the scope of their practice, physical 

assessment must become a fundamental part of 

patient assessment. We should put the days of 

providing care from afar and not touching our patients 

behind us (10). These barriers, both those imposed 

upon us and those we impose upon ourselves, must be 

overcome. If it is a question of availability of training, 

pharmacy students trained with mannequins were as 

effective at completing a pulmonary or cardiac exam 

as those trained with standardized patients (11). The 

mannequins may even offer an advantage, as they 

could simulate disease states and generate sounds for 

auscultation impossible to simulate with a patient. 

As Canadian pharmacy schools move towards 

entry-level or entry-to-practice PharmD programs, 

many already include or will include physical 

assessment education in their curricula. With this 

addition, faculties are now graduating a small army of 

clinicians equipped with PA skills. Pharmacists 

educated before this will have other opportunities to 
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learn these skills, from continuing education 

seminars, conference sessions, and other independent 

training courses (12). A training session as short as 

two hours and tailored to pharmacists can increase 

confidence in conducting physical assessment (9). 

The training is not the only barrier to the adoption 

of change. Short training sessions may not be 

sufficient to make lasting practice changes. Training 

may make pharmacists more confident in their ability 

to conduct a physical exam, but may not improve their 

confidence enough to make drug therapy alterations 

based on PA findings (9). Pharmacists must become 

comfortable dealing with a small degree of 

uncertainty when weighing the risks and benefits of 

treatment selection (10). Information gathered with 

PA helps fill in the colour in the patient’s clinical 

picture. Along with training in physical exam, we 

need to develop our ability to apply PA findings to 

our decision-making. For instance, some may argue 

that, if it is simply a blood pressure measurement, 

then why not just let an automatic machine do it for 

you? PA allows greater insight into the patient and a 

better understanding of the physical findings (3). A 

machine will not tell you that a patient measured their 

blood pressure after going for a run; it will simply tell 

you the blood pressure is elevated. Investigation by a 

skilled clinician provides this insight. To practice 

these skills, there needs to be training and mentorship, 

support from practice sites and colleagues, and 

commitment by the clinician. 

During one of my final PharmD clinical rotations 

I met a patient who presented with a urinary tract 

infection, nausea, vomiting, and hypovolemia. After 

two days of intravenous fluids and antibiotics, he 

reported shortness of breath and a decreased serum 

oxygen saturation was measured. Upon physical 

examination, I noted rales on auscultation and ankle 

pitting edema. Thanks to this additional clinical 

knowledge, I was able to work with hospitalist to treat 

a suspected nosocomial heart failure exacerbation. 

Regardless of the literature available to support 

conducting PA, nothing drives home its impact like a 

firsthand experience. 

PA skills, like many others, are perishable. If we 

fail to continue to practice and show our skills the 

light of day, they will wilt. As I now build upon my 

previous experience and begin my career anew, I 

challenge myself to continue using PA for selected 

patients to enhance my post-diagnostic therapeutic 

review, my understanding of my patients’ clinical 

picture, and monitoring of their therapy. My use of 

PA means I no longer solely rely on the PA of other 

health care team members. PA practiced 

independently can help avoid bias from the other 

members of the team and potentially uncover a 

contrasting view of the clinical picture, thus allowing 

me to better support my patients. I urge students, new 

practitioners, and practicing pharmacists to seize the 

opportunity to build these skills and add them to their 

practice. I encourage you to add these into your 

repertoire.  
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In early 2013, the Ministry of Training, Colleges 

and Universities (the provincial government agency 

responsible for the administration of laws governing 

post-secondary education and training in Ontario) 

gave approval to the University of Waterloo (UW) 

and the University of Toronto to award entry-to-

practice (E2P) Doctor of Pharmacy (PharmD) degrees 

to students graduating from their respective 

professional pharmacy programs (1). Much like what 

has already happened in Quebec (Université de 

Montréal and Université Laval have implemented 

E2P PharmD programs since 2007 and 2011, 

respectively) and in the United States, the pharmacy 

landscape in Canada is now shifting towards a 

PharmD degree as the initial professional degree to 

practice pharmacy (2,3). 

Each university has had its own strategic approach 

in the transition to E2P PharmD. The following is an 

introduction to the E2P PharmD as it is being 

implemented in Ontario, with a focus on UW’s 

curriculum, structure and organization. 

UW will officially accept all students into the E2P 

PharmD program from January 2014 onwards (the 

pharmacy program begins in January of every year at 

Waterloo). This means that students graduating in 

2017 will have completed the E2P PharmD program 

in its entirety. Students graduating in 2015 and 2016 

(myself included) will have the remaining years of 

their curriculum modified to meet the requirements 

for graduation with a PharmD, despite initially being 

accepted into a Bachelor of Science in Pharmacy 

(BScPhm) program. These two “transition classes” 

will have enriched upper years in order to incorporate 

additional clinical training reflective of the enhanced 

scope of the PharmD program. The School of 

Pharmacy will be creating a bridging program for UW 

alumni who graduated in 2014 or earlier. This 

program will be designed to allow UW graduates to 

obtain a PharmD while keeping their current work 

commitments. The details of this program have yet to 

be finalized, but the intent is to have graduates 

develop their clinical skills and knowledge through 

online modules and two to three 8-week clinical 

rotations to satisfy the PharmD competency 

requirements (4).   

“The idea behind co-op is self-evident 

– it is an opportunity for students to 

apply theories learned in the classroom 

to a real-world environment while 

developing their communication skills 

and having contact with patients early 

on in their careers.” 

 

The professional education and training of UW’s 

pharmacy program is unique as it is the only co-

operative-based program in Canada. With the 

implementation of E2P PharmD, students will acquire 

12 months of paid work experience during their four 

years in the program (previously, it was 16 months). 

This happens primarily in pharmacy practice-based 

environments including various community and 

hospital pharmacies across Ontario, and occasionally 

in other provinces as well. In addition to these 

traditional practice sites, there are also opportunities 

to work in long-term care, academia & research, 

government agencies and pharmaceutical companies. 

Three 4-month co-op work terms are distributed 

across the first three years of the program. The 

process is competitive; students apply for interviews 

with both cover letter and resume, choosing from a 

select pool of jobs posted by the university. Based on 

employers’ decisions and a ranking algorithm, 

students are matched to an organization and must then 

commit to work for a minimum of 35 hours per week 

for 16-18 weeks (4). The idea behind co-op is self-

evident – it is an opportunity for students to apply 

theories learned in the classroom to a real-world 

environment while developing their communication 

skills and having contact with patients early on in 

their careers. Moreover, students benefit from 

experiencing a variety of practice sites and gaining a 

better understanding of potential career options after 

graduation. From a student perspective, it also 

provides a little bit of income to help cover tuition 

costs and pay down student loans! 

The curriculum at UW follows an integrated, 

systems approach to the study of pharmacy. The first 

year of the program cements the foundational 

sciences, covering topics such as human anatomy & 
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physiology and medical microbiology, but also 

introduces the profession of pharmacy with subjects 

like pharmaceutics, health informatics and 

pharmacokinetics. The first year pharmacy classes 

form the basis upon which subsequent, more 

clinically oriented courses will build on. The second 

and third years are intense, exemplifying the 

“drinking from the fire hose” mentality. These two 

years form the core of the curricular content from a 

pharmacotherapy standpoint. Hence, as can be 

imagined, the volume of information is enormous!  

The integrated structure of the curriculum is most 

evident in the Integrated Patient Focused Care (IPFC) 

courses that form the essence of the whole program 

and are interspersed throughout years two through 

four. In these courses, pharmacology, therapeutics, 

medicinal chemistry, toxicology and pathophysiology 

collide head-on in order to train students in solving 

drug-therapy problems (DTPs) for specific disease 

states within a patient-centric model of 

pharmaceutical care, all to help patients achieve better 

health outcomes (5). For example, in IPFC2 (the 

infectious disease module), the classification, 

pharmacology, medicinal chemistry, mechanisms of 

action of countless antibiotics are examined. No detail 

in the study of antimicrobial spectra is spared. This 

knowledge must then be applied to select disease 

states such as cellulitis, STIs and Clostridium difficile 

infections using a case-based, patient scenario 

approach. Students are organized into small groups of 

5-6 where they are expected to manage a patient case, 

identify actual and potential DTPs, and present the 

case and the pharmacotherapy plan to class. This 

group work develops clinical problem solving, 

collaboration among peers and communication skills.  

The final year of the program is what primarily 

distinguishes the E2P PharmD program from 

Bachelor’s level pharmacy training. The remaining 

eight months are divided up into four 8-week blocks 

of either classroom study or clinical rotations. One 8-

week block is reserved for the last “semester” of on-

campus training which includes the final IPFC course, 

a seminar, an elective and a students’ symposium 

which is essentially a formal conference-style 

presentation of an individual pharmacotherapy 

workup plan for a specific case study (e.g. think 

elderly patient with multiple chronic conditions, 

taking a dozen or so medications who is hospitalized 

after falling down due to a drug interaction that causes 

orthostatic hypotension). The remaining blocks 

constitute the PharmD clinical rotations and form the 

cornerstone of the clinical training of the entire 

pharmacy program. During this time, students get 

direct patient care experience and are mentored by 

preceptors within what is called a “Community of 

Practice” – a model that is based on flexibility for 

each unique practice site, allowing students to have 

longer placements (4,5). This increases opportunities 

to establish therapeutic relationships with patients and 

to become more engaged within the local pharmacy  

“[T]he content across many disciplines 

(pharmacology, medicinal chemistry, 

pathophysiology and therapeutics among 

others) is integrated to develop students’ 

patient care skills…” 

 

community. By the end of these rotations, students 

will have mastered clinical problem-solving, can 

write a flawless SOAP note, and will embody the 

Pharmaceutical Care Practice model as described by 

Cipolle et al. (6)!       

As would be expected of all PharmD programs 

across Canada, the E2P PharmD program at the 

University of Toronto has similar experiential 

education requirements as UW’s. Officially, Toronto 

students participate in 44 weeks of hands-on clinical 

training spread across the four years of the program. 

Eight weeks of “early practice experiences” are 

distributed in the first 3 years while the remaining 36 

weeks of “advance pharmacy practice experiences” 

compose the final year of the program (7).  

As of this writing, several other notable schools 

including the University of British Columbia and the 

University of Saskatchewan are also transitioning 

their undergraduate programs into E2P PharmD 

programs, all with the aim of training highly skilled 

medication therapy experts and enabling students to 

fully embrace recent expansions in pharmacists’ 

scope of practice across the country (3). This article 

would be incomplete without a brief comparison 

between the E2P PharmD program at UW and the 

proposed changes to UBC’s undergraduate pharmacy 

program. Apart from UW’s co-op portion, the two 

programs are quite similar. Both require at least two 

years of prerequisites before entry into E2P PharmD 

and experiential learning is incorporated throughout 

the four years of the program with increasing 

emphasis in the upper years (8).  Integration seems to 

be a recurrent theme for both programs where the 

content across many disciplines (pharmacology, 

medicinal chemistry, pathophysiology, and 

therapeutics among others) is integrated to develop 

students’ patient care skills in order to solve complex 

clinical scenarios delivered in a modular disease state 

or body system format. The idea is to directly foster 

application of this knowledge to address real-world 

problems facing today’s health care system. Overall, 

the two programs both from highly reputable 

universities have been vastly enhanced compared to 

their Bachelor’s counterparts in terms of curriculum 

breadth and depth as well as intensity and quantity of 

practical experience acquired. The only difference 

between the two programs (a relatively minor one, in 

my opinion) is that UBC’s expected program will 

emphasize structured clinical training and mentorship 

throughout the four years of their program via the 20 

weeks of IPPE (Introductory Pharmacy Practice 

Experience) in years 1 – 3 and 24 weeks of APPE 
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(Advanced Pharmacy Practice Experience) in the 

final year whereas the clinical rotations are reserved 

for the last 24 weeks of the program in 4th year at UW 

and are highly structured similar to the IPPE and 

APPE (8). With UBC’s history and experience of 

offering the first post-graduate PharmD program in 

Canada, the transition to an entry-level PharmD as the 

standard credential to practice in BC should be 

smooth and efficient considering that preceptors and 

clinical rotations are already in place and would only 

need to be adjusted to accommodate the E2P PharmD 

curriculum and schedule. 

It looks like the entry-to-practice PharmD degree 

is here to stay and will eventually become the 

standard professional requirement to practice 

pharmacy in Canada. Hopefully, this new designation 

will produce graduates that can help address the 

inefficiencies in the Canadian health care system and 

improve patient health outcomes through better 

medication use.  
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Introduction 

Pharmacy practice is evolving in complexity, and 

pharmacy technicians are evolving with it. You will 

find pharmacy technicians working in numerous 

practice settings, including community pharmacies, 

long-term care centers, hospitals, correctional 

facilities, and educational programs. The roles we 

assume as pharmacy technicians have evolved to 

support pharmacists with the technical 

responsibilities of prescription dispensing, and 

include order entry, labeling, compounding, order 

verification, record keeping, billing prescription drug 

insurance, inventory control, and device training. In 

clinical settings across the country, pharmacy 

technicians can be found completing a Best Possible 

Medication History (BPMH), triaging patients in 

need of clinical pharmacy services, and assisting with 

seamless care and discharge planning.   

In 2010, we saw provinces begin to regulate and 

register pharmacy technicians. Across the country, 

pharmacy technicians have been hard at work meeting 

the requirements for registration with their provincial 

licensing authorities. While only British Columbia, 

Alberta, Ontario and Nova Scotia are currently 

registering technicians, in early 2013 it was estimated 

that 1,428 pharmacy technicians were registered (1). 

Other provinces have started to follow suit, and this 

number will continue to rise. 

Knowledge and Skill Requirements 

I started my career in pharmacy in 2002 entirely 

by accident. I applied for a job as a cashier at a 

downtown pharmacy while attending college in 

Prince George, British Columbia. After working as a 

cashier for a month, the pharmacy technician 

approached me and asked if I would be interested in 

covering some shifts for her in the pharmacy. I was 

offered on the job training and I could freely refer to 

myself as an assistant or technician. It took less than 

a year for me to decide that I wanted to work in a 

pharmacy full time. I applied to a college that offered 

a pharmacy technician diploma and graduated one 

year later ready to embark on my new career. After 

starting my first pharmacy job out of college with a 

community pharmacy in Edmonton, Alberta, I 

quickly learned that despite spending thousands of 

dollars and studying hard, my education had some 

gaps. While I was familiar with brand and generic 

drug names, I was unsure of drug classifications. I 

was able to pull the correct medication from the shelf, 

and label it, however I did not know which auxiliary 

labels to apply. I was able to unpack and put away our 

orders when they arrived from the warehouse, but I 

didn’t understand the inventory process overall. Over 

time I was able to fill the gaps in, and work 

experience, supportive and informative co-workers, 

and independent study were all instrumental in my 

development.  

While I am not the first technician to get their start 

this way, I am one of the last. My journey into the 

profession was a much different path than prospective 

pharmacy technicians will take today. Today 

technicians graduate from colleges which offer 

Canadian Council for Accreditation of Pharmacy 

Programs (CCAPP) accredited diploma programs. A 

benefit of standardized pharmacy technician diploma 

programs is that the students graduating are able to 

meet national standards for entry to practice (2). The 

gaps in education that I struggled with are no longer 

an issue for today’s graduates. For example, 

accredited pharmacy technician programs offer a 

comprehensive study of pharmacology, ensuring that 

technicians know more than just the names of 

medications. Students are taught the classifications, 

therapeutic uses and effects of drugs. Pharmacy 

technicians also graduate with an understanding of 

pharmacy operations by studying purchasing, 

inventory management, and merchandising. These 

are valuable tools that a pharmacy technician will use 

throughout their career. 

Students also gain work experience during 

rotations in community and hospital pharmacies. New 

graduates build on this experience by completing a 

Structured Practical Training (SPT) program, the 

purpose of which is to ensure new graduates have an 

opportunity to develop and demonstrate the 

competencies outlined in the National Association of 

Pharmacy Regulatory Authorities (NAPRA) 

Professional Competencies for Canadian Pharmacy 

Technicians at Entry to Practice. 

As a pharmacy technician who was already 

practicing when the new regulations came into effect, 

I was able to take online bridging programs to prepare 

myself for the changes that were taking place. The 

National Pharmacy Technician Education Bridging 

Program supplements a practicing technician’s 

knowledge and skill set, allowing them to prepare for 

both the Pharmacy Examining Board of Canada 
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(PEBC) Pharmacy Technician Qualifying 

Examination, and for the responsibility of an 

expanded scope of practice. This program is only 

available to educational institutions that offer a 

pharmacy technician program which is fully 

accredited by CCAPP. The time I spent meeting 

bridging requirements was bookended by PEBC 

exams. Prior to taking any bridging programs I took 

the PEBC Pharmacy Technician Evaluating 

Examination. This multiple choice exam is designed 

to assess whether a practicing pharmacy technician’s 

knowledge and skills are comparable to a pharmacy 

technician graduating from a CCAPP Pharmacy 

Technician Diploma Program (3). 

Having successfully passed the PEBC Evaluating 

Examination and with all of my bridging program 

requirements completed, I felt prepared to take the 

PEBC Pharmacy Technician Qualifying 

Examination. A practicing technician who has 

completed 2000 hours of work experience, who has 

passed the PEBC Evaluating Examination, and who 

has successfully completed all four bridging 

programs, is eligible to take this exam. Students who 

are graduating from a CCAPP accredited Pharmacy 

Technician Program are also eligible to take the 

PEBC Qualifying Exam. The exam consists of both a 

multiple choice exam and an Objective Structured 

Performance Examination (OSPE). Questions in the 

exam are based on NAPRA Competencies for 

Pharmacy Technicians at Entry to Practice (3). 

Expanded Scope 

In Alberta, under the Health Professions Act 

(HPA) “Pharmacy Technician” is a protected title. 

Through the regulation of pharmacy technicians the 

public can be assured that they are being served by 

qualified health professionals when accessing 

pharmacy services (4). With standardized educational 

requirements and licensing, pharmacies can have 

confidence in the technicians they employ. This is a 

key component that allows pharmacists to expand 

their clinical role in communities and hospitals across 

Canada. By trusting technicians to competently take 

over many of the daily dispensing duties, pharmacists 

can focus on clinical duties, such as immunizing, 

prescribing, and in-depth medication management. 

A technician’s scope of practice is now clearly 

defined by each registering provinces’ regulatory 

body. Although the activities permitted may vary 

provincially, all pharmacy technicians are required to 

adhere to standards of practice. Pharmacy technicians 

are responsible for their own actions and are 

accountable to the public. In hospital and community 

pharmacies we are starting to see the effects that an 

expanded scope of practice can have on how roles and 

duties are managed in and out of the dispensary.  

Since the expanded scope of practice has come 

into effect, I have experienced positive changes in my 

own practice. I work in a correctional facility where 

the majority of dispensing duties are performed by 

pharmacy assistants and technicians. A pharmacist is 

always on hand to assess prescriptions for therapeutic 

appropriateness and to help with any questions or 

issues that arise. I know that our pharmacy assistants 

and pharmacy technicians take pride in dispensing 

medication to our patients accurately and in a timely 

manner. I enjoy the opportunity to work more closely 

with patients and other members of the healthcare 

team when obtaining a BPMH. The professional 

relationships I have started to build have provided 

learning opportunities, new perspectives, and access 

to expanded resources for our patients.  

Patients can benefit from pharmacists and 

pharmacy technicians working together to obtain 

favorable drug therapy outcomes. By having 

pharmacy technicians perform technical duties 

related to product preparation and distribution, 

inventory management, and acquisition of patient 

information for pharmacist review, pharmacists are 

free to concentrate on the clinical responsibilities of 

direct patient care. Pharmacy technicians are able to 

take on duties outside of the dispensary as well; 

obtaining a BPMH, or assisting with the seamless care 

and discharge of a patient, are just two examples. 

Collaboration between Pharmacists and 

Pharmacy Technicians 

Our skills and abilities are not innate and 

unchangeable. Instead, they are developed with effort 

and practice. All pharmacy professionals have a 

common goal: to enhance our patient’s overall well-

being and health by providing safe and effective 

medications for appropriate use.  To achieve this goal, 

pharmacists and pharmacy technicians must develop 

strong working relationships built on mutual respect 

and trust.  

Pharmacy technicians who are taking on new 

roles and responsibilities will need support and 

feedback from the pharmacists they work with. 

Likewise, as pharmacy technicians we need to show 

pharmacists that we understand the magnitude of 

responsibility we are taking on, and build trust with 

healthcare colleagues through open communication 

and by demonstrating professional and ethical 

behavior.  

The regulation of pharmacy technicians is giving 

pharmacists a new opportunity for leadership and a 

new way to facilitate productive working 

relationships between themselves and technicians. 

Although I cannot speak to how individual practice 

settings should manage workflow to best integrate the 

practices of pharmacy technicians and pharmacists, I 

do believe that if we all practice effective teamwork, 

regulated pharmacy technicians can be a valuable 

resource for pharmacists; and to this end, 

communication is key. Currently I am taking part in a 

Clinical Support Technician Exploration Project, and 

as part of this project I participate in regular 
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discussions with management and pharmacists about 

how to best utilize registered pharmacy technicians. 

We began by asking “Are there currently gaps in 

service that a technician could fill? Is it possible to 

improve patient care by shifting some of the roles and 

workflow?" 

Once I began taking on new responsibilities, the 

open communication between myself, management 

and pharmacists continued. I found that by 

communicating with the pharmacists about the goals 

and needs of specific patients, we have been able to 

eliminate the duplication of work, and use our 

respective strengths to our advantage. For instance, 

while gathering a patient’s medication history and lab 

results patients may indicate to me concerns they have 

with their medications, or roadblocks that hinder 

taking the medication as directed. I can take this 

information back to the pharmacist for discussion, 

and when the pharmacist goes to perform an 

assessment they will have a better clinical picture to 

start with. The pharmacist may request my help with 

flagging patients’ lab results, or follow up with a 

community pharmacy or clinic to facilitate a seamless 

transition out of our facility.  

Many pharmacists were initially hesitant to take 

on an expanded role, and many physicians were 

hesitant to as well. Similarly, many pharmacy 

technicians may be hesitant to assume an expanded 

scope of practice, and pharmacists may have their 

own reservations. To enhance everyone’s comfort 

level and confidence with these new roles it is 

beneficial for pharmacists and technicians to work 

together closely. One way that this can be achieved is 

by shadowing one another in the new roles to gain a 

better understanding of what support the other needs, 

and what strengths and limitations each discipline is 

bringing to the table. It is also important to talk 

regularly about what is working and what you may 

have concerns with, to take advantage of learning 

opportunities when they arise, and to ask for feedback 

from your patients as well. By working together we 

can create positive working environments while 

ensuring that our patients are receiving the best 

possible care. 
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As the University of British Columbia (UBC) 

Faculty of Pharmaceutical Sciences transitions from a 

Bachelor of Science of Pharmacy (BSc Pharm) to a 

new Entry to Practice (E2P) Doctor of Pharmacy 

(PharmD) program, the pharmacy profession 

throughout the province will feel its impact. 

Traditionally, the entry to practice or most basic 

degree for pharmacists was a BSc(Pharm). A PharmD 

degree was historically viewed as the highest 

academic education achievable in the profession and 

was usually associated with institutional clinicians, 

academics and researchers. However, with the change 

to an E2P PharmD pharmacy education, the PharmD 

degree will become the base entry to practice 

pharmacy degree for all pharmacists in the province, 

and eventually all of Canada. This change in 

pharmacy education will affect how the PharmD 

degree is perceived by current and future pharmacists 

and by the other health professionals who interact 

with pharmacists. 

The difference between the E2P program with the 

current BSc(Pharm) program is a larger emphasis on 

patient care, medication management and longer 

direct patient care rotations. The amount of direct 

patient care rotations in the E2P program is twice the 

amount in the current BSc(Pharm) program (46 

weeks versus 20 weeks respectively) and direct 

patient care rotations are introduced earlier within the 

E2P program. Also, direct patient care rotations in a 

specialized field (such as pediatrics, oncology or 

transplant) are also options within the E2P program. 

Students in the E2P program also receive more 

training in patient physical assessment and 

interpretation of laboratory and medical results. 

Overall, the E2P program will graduate competent 

clinical pharmacists, whom will be adept at 

medication management, direct patient care and 

would function as part of a multidisciplinary group. 

In the United States (US), the entry level PharmD 

degree has been implemented for over a decade and 

all graduating pharmacists, regardless of their 

practice environment and setting, possess the PharmD 

degree. There has been much debate surrounding the 

effects of a more advanced degree on pharmacist 

work satisfaction and patient benefits (1). Given the 

PharmD degree is now ubiquitous in the US, more 

advanced training opportunities are available for 

pharmacists wishing to pursue advanced practice. 

Pharmacy practice residencies (postgraduate year 1 – 

PGY1) are one year, post PharmD training programs 

that provide advanced training are usually required 

for institutional practice after obtaining the PharmD 

degree (2,3). This would be the equivalent of the 

current Canadian pharmacy practice residencies.  

Many post graduate year 2 (PGY2) programs, which 

are two year specialized residencies, exist within the 

US educational structure, and focus on an area of 

clinical specializations (such as critical care, 

cardiology, administration, oncology, infectious 

diseases) (3). The PGY2 residencies are designed to 

prepare the practitioner for dealing with complex 

patient issues within a defined scope of patients. 

Fellowship training, usually lasting 2-3 years, are 

focused more on research and are also available for 

PharmD graduates in the US. Thus there are abundant 

post PharmD advance residency and fellowship 

training opportunities in the US. Currently, these have 

not been established in Canada. 

Outside of the structured residency and fellowship 

programs, there are several pharmacist certifications 

and specialty designations currently available. The 

Board of Pharmaceutical Specialties (BPS), the most 

established and recognized of pharmacist 

credentialing organizations, administers board 

certified exams and designations for several 

pharmacy specialties (oncology, pharmacotherapy, 

ambulatory care, psychiatry, nuclear medicine, 

nutrition support) (4). The number of specialties 

recognized and supported by the BPS is increasing, 

with critical care and pediatrics specialties recently 

added. The number of board certified pharmacists 

have steadily increased over recent years and sets the 

international standard for pharmacist specialty 

certification (5). The American College of Clinical 

Pharmacy white paper has suggested that clinical 

pharmacists providing direct patient care should be 

required to be board certified by BPS (6). Thus, board 

certification is becoming very popular in the US and 
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provides a mechanism for assessing, quantifying, and 

recognizing advanced knowledge and skills of 

individual pharmacists. Similarly, the Commission 

for Certification in Geriatric Pharmacy offers a 

Certified Geriatric Pharmacist (CGP) designation for 

pharmacists specializing in providing care for 

geriatric patients (7). As well, other organizations 

offer specialty certification for pharmacists and other 

health professionals in certain disease states. For 

example, the Certified Diabetes Educator (CDE) is a 

common designation for clinicians working with 

diabetic patients and is recognized by healthcare 

professionals within Canada (8). The National 

Certification Board for Anticoagulant Providers 

provides certification for anticoagulation 

management, and qualifying pharmacists would 

receive the designation of Certified Anticoagulation 

Care Provider (CACP) (9). The Canadian Network 

for Respiratory Care operates a certification program 

for clinicians working with asthma patients and 

provides the Certified Asthma Educator (CAE) 

designation (10). Such specialty certification 

programs are currently available to all pharmacists, 

regardless of type of entry level pharmacy degree.  

However, students whom undergo the E2P PharmD 

program will be better trained and positioned to 

achieve these specialty qualifications given the 

greater depth of the clinical focus of the E2P PharmD 

program. Having more pharmacists with additional 

specialty skills recognition would further establish 

pharmacists as an expert drug provider in specific 

disease states.  

 The development and evolution of such post 

graduate opportunities and certification programs for 

pharmacists in Canada are expected to be similar to 

the ones currently in the US. The Canadian pharmacy 

educational model has evolved in many similar ways 

to the US. The structure of the E2P pharmacy 

educational program has many similarities to the US 

entry level PharmD model. Much of the debate over 

the introduction of entry level PharmD in Canada 

over the last decade has included discussion of the 

entry level PharmD programs in the US. Thus, as 

Canadian pharmacy education has evolved in a 

similar fashion as the US pharmacy education system, 

it stands to reason that development of post graduate 

opportunities in Canada would share similarities to 

the US opportunities.   Many pharmacists in Canada 

already hold board certification from BPS, so it is 

likely that many Canadian pharmacists would 

continue to pursue established pharmacy credentials 

from US organizations. The ability for Canada to 

develop its own recognized pharmacy specialty 

organization may be limited by the smaller pool of 

specialized pharmacists in Canada compared to the 

larger pool of specialty pharmacists in the US. As the 

pharmacy educational systems between Canada and 

the US become more congruent, US based specialty 

certification will become more relevant and 

applicable to Canadian pharmacists. The 

development of a plethora of post graduate programs 

in Canada may be limited by pharmacists’ demand 

and available university and institutional resources. 

With the E2P program being more clinically focused 

and graduating a more experienced clinician, this will 

place greater demand on university and institutional 

sites to provide more experiential learning 

opportunities for a larger number of students. This 

may result in less resources for pharmacist wishing to 

pursue further training and specialization. As well, 

given the publicly funded nature of health care in 

Canada, the demand for specialized training programs 

may be hindered by the absence of significant 

financial incentive to achieve such formal training. 

Thus, job market forces and financial incentives will 

be factors in developing post graduate PharmD 

programs in Canada. 

For the recent graduate with the E2P PharmD 

degree, the need and variety of subsequent 

educational opportunities may at first appear 

overwhelming. However, as the profession expands 

the breadth of methods to improve patients’ health, 

the need for the expanded variety of educational 

avenues continues to grow. The individual pharmacist 

and the profession should look upon the variety of 

educational programs as an opportunity, rather than a 

burden, and embark on a career path that will allow 

the individual pharmacist and the profession to 

continue to grow. The Doctor of Pharmacy degree is 

no longer the pinnacle of clinical education, but rather 

it will be the foundation upon which to build the 

pharmacists’ skills and knowledge as their practice 

evolves. 
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 In order to ensure that pharmacy students graduate with the skills and knowledge necessary to become 

medication therapy experts, pharmacy practice educators face many challenges. Pharmacy students must 

be equipped with a variety of clinical skills that can be used during patient encounters, but must also be 

able to fulfill the traditional dispensary role of the pharmacist. Changes made to the curriculum take into 

account many factors including accreditation, licensing requirements, the needs of employers, the 

requirements of regulatory bodies, and feedback from practicing pharmacists and students. Coordinating 

a pharmacy practice course requires careful management of personnel, resources, and physical space, and 

efforts are made to integrate lecture material from other courses into patient cases. A significant amount of 

time and effort is spent in the preparation of learning activities and assessments that reflect a real-life 

pharmacy environment. Pharmacy practice educators are committed to maintaining their knowledge and 

clinical skills, and serve as mentors for pharmacy students. While there are many challenges for pharmacy 

practice educators, the rewards include watching students become health care professionals, impacting the 

lives of patients and the pharmacy profession. 

 

 

Introduction 

“Education is not the learning of facts, but the 

training of the mind to think”  

– Albert Einstein 

“Who dares to teach must never cease to learn”  

– John Dana 

 Over the last decade, the landscape of pharmacy 

practice in British Columbia has changed drastically. 

While pharmacy practice educators welcome the 

evolution of the pharmacist from a medication 

“dispenser” to a medication therapy expert, we need 

to continuously adapt to these changes in order to 

ensure that pharmacy students graduate with the skills 

and knowledge necessary to become successful 

practitioners. 

 The Canadian healthcare system is under 

enormous pressure due to the lack of resources and 

rising costs. The government recognizes that 

pharmacists can play a key role in providing cost-

effective healthcare and reducing this burden. 

Pharmacists are considered by many to be the most 

accessible healthcare professional. By expanding the 

scope of practice for pharmacists, the government is 

allowing pharmacists to play a much larger role in 

maintaining and improving the health of Canadians. 

 This expanded role, however, does not replace the 

pharmacists’ traditional role as medication 

“dispensers”. In the majority of cases, pharmacists 

perform these new “expanded” services in addition to 

their regular duties. While regulated pharmacy 

technicians are supposed to relieve some of this 

burden, they are unfortunately still not used 

extensively in most workplaces. As such, one of the 

challenges for pharmacy practice educators is to 

ensure that students are still able to fulfill the 

traditional dispensary role, in addition to being able 

to succeed in the expanded scope of pharmacy 

practice. 

Discussion 

I. The Clinical Skills Toolbox 

 In order to equip students with the knowledge and 

skills needed for an expanded scope, pharmacy 

practice educators in the Faculty of Pharmaceutical 

Sciences at the University of British Columbia (UBC) 

introduced the concept of a clinical skills “toolbox” 

(Table 1). Pharmacy students are expected to carry 

this toolbox with them so that whether they encounter 

a patient scenario in the practice lab or discover a drug 

therapy problem during a clerkship, they have the 

tools necessary to provide safe and effective patient 

care.   
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• Professionalism 

• Physical assessment skills 

• Communication and empathy skills 

• Patient interviewing and counselling  

• Clinical documentation skills 

• Interpretation of lab values 

• Knowledge of drugs and medical terminology 

• Drug therapy problem resolution 

• Medication management 

• Inter-professional collaboration 

• Injection training 

Table 1. Clinical Skills Toolbox 

 The various elements of the toolbox are taught and 

reinforced both within the pharmacy practice courses 

and in other areas of the program. In the pharmacy 

practice courses in particular, students are expected to 

use these tools in patient care scenarios of increasing 

complexity. For example, in Year 1 of the program, 

drug therapy problems typically involve simple 

dosing errors and drug allergies that can be resolved 

by looking at tertiary references and accepted 

guidelines. The patients that students encounter in 

Year 1 have only one or two medical conditions, are 

taking a limited number of medications, and have no 

issues with medication adherence. In contrast, the 

patients encountered in Years 2 and 3 of the program 

will have multiple disease states and often have 

difficulty following a complicated drug regimen. 

Students in Years 2 and 3 will be expected to use 

primary literature and other resources to resolve a 

multitude of drug therapy problems. Furthermore, 

disease states and other topics learned in previous 

years are revisited with increasing levels of 

complexity to ensure there is vertical integration of 

curriculum as students move through the program. 

II. Curriculum Development 

 There are many factors that pharmacy practice 

educators consider when developing curriculum and 

learning objectives for our courses. Firstly, the 

Faculty needs to meet Canadian Council for 

Accreditation of Pharmacy Programs (CCAPP) 

accreditation standards and take steps to ensure that 

pharmacy students meet the Association of Faculties 

of Pharmacy of Canada (AFPC) educational 

outcomes. There are also high expectations from the 

College of Pharmacists of British Columbia, the 

regulatory body responsible for protecting the public, 

that our pharmacy graduates will be safe and effective 

practitioners. Employers, in both community and 

institutional practice, demand that our students be 

practice-ready and able to practice pharmacy to the 

full scope. Also, pharmacy students must be 

adequately prepared to pass the Pharmacist 

Qualifying Examinations from the Pharmacy 

Examining Board of Canada (PEBC) in order to 

become licensed. Finally, we frequently solicit 

feedback from other practicing pharmacists and 

preceptors, as well as current and former students, to 

identify strengths and gaps in the curriculum. 

Together with current issues and major developments 

in pharmacy practice, these various factors all have an 

important influence on what is taught within our 

pharmacy program. 

 In addition to what is taught within our program, 

educators also have to consider how this curriculum 

is taught. We meet and collaborate with others within 

the Faculty to try to integrate lecture material into the 

labs and tutorials so that students are given 

opportunities to apply their knowledge as soon as it is 

taught in the classroom. One such example is the 

respirology module that takes place during Year 2 of 

the program. Over a 2-week period, students receive 

lectures on the pathophysiology of pulmonary 

conditions, the drugs used to treat pulmonary 

conditions with respect to their pharmacology, 

pharmacokinetics, chemistry, and pharmaceutics, and 

the therapeutic options for treatment. In the practice 

labs, students will encounter real-life cases where 

they are expected to apply the knowledge gained from 

lectures, thereby reinforcing what they have learned 

in other courses. As the Faculty transitions to its 

entry-to-practice Doctor of Pharmacy program, this 

body-system-based modular approach to the 

curriculum will become the norm in our program. 

III. The Role of the Pharmacy Practice Educator 

 A typical day in the life of a pharmacy practice 

educator is often a balancing act. Our time is usually 

split between overseeing the pharmacy practice lab 

and the accompanying tutorial. While much of the 

curriculum development is accomplished outside of 

the academic year, the logistical planning typically 

occurs 1 to 2 weeks before each lab or tutorial. This 

involves coordinating learning activities with our lab 

manager to obtain the necessary drug products and 

equipment, and to make arrangements for the physical 

set-up of the teaching spaces. During any given 

session, learning activities may take place in three 

separate teaching spaces: (i) the Pharmacy Practice 

Center, which acts as a simulated pharmacy where 

students engage in numerous activities that teach 

them how to function in a real pharmacy; (ii) the 

tutorial room, where educators deliver mini-lessons 

and students participate in small-group activities; and 

(iii) the Multi-Purpose Lab, in which students practice 

their compounding skills or work with human patient 

simulators to improve their physical assessment 

skills.   

 Pharmacy practice educators are also responsible 

for training and coordinating pharmacist instructors, 

teaching assistants, peer tutors, and standardized 

patients to ensure that they are fully prepared for each 

session’s activities. Another large responsibility for 

pharmacy practice educators is the development and 

marking of assignments, quizzes, and exams, as well 

as the creation of new cases and learning activities in 

preparation for each session. We also  
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• Additional practicing pharmacist instructors, 

especially from institutional practice, to develop 

cases, guide learning activities, provide feedback 

to students, and assist with assessment activities  

• Student exposure to real patients and/or 

experiential education earlier in the program 

• An increased number and variety of drug 

products and medical devices 

• Diagnostic instruments and equipment used 

for point-of-care testing (for example, INR 

measurements) 

• Additional references, databases and resources 

for the pharmacy practice library 

• Access to an Electronic Medical Record in the 

pharmacy practice lab 

• Additional standardized patients to help 

students develop communication skills in Years 1 

through 3 

• Additional human patient simulators, with a 

dedicated simulator lab teaching space and 

simulator lab technician 

• A specialty compounding lab with equipment, 

chemicals and supplies 

• Increased inter-professional activities to allow 

our students to learn with students from other 

disciplines, including medicine, dentistry, 

nursing, and pharmacy technicians 

Table 2. Pharmacy Practice Educators Wish List 

maintain a website that contains teaching materials 

and educational resources for each of our courses. We 

reserve time to meet with students on request for 

course-related issues, but also to provide career 

advice and mentorship. Each academic year, we are 

called upon to provide job references and student 

award recommendations. In addition, we all teach 

outside the pharmacy practice stream, such as in other 

pharmacy courses and supervising directed studies 

students and community pharmacy residents. We 

chair and serve on a multitude of committees, attend 

numerous faculty meetings, and attempt to keep up 

with the small mountain of emails that we each 

receive every day. We are well known by the student 

body and serve as faculty advisors for student 

organizations. Additionally, we regularly attend most 

of the events held within the Faculty.  

 Some pharmacy practice educators also maintain 

a pharmacy practice in order to keep up-to-date with 

their knowledge and clinical skills. During the 

summer, you can find us attending educational 

conferences and continuing education events to 

improve our teaching and practice. As pharmacist 

educators, we are often approached to give 

presentations at community events and pharmacy 

conferences where we serve as ambassadors for the 

Faculty. 

IV. Challenges 

 There are many challenges to delivering the 

pharmacy practice courses and to providing an 

effective and engaging student learning experience. 

Unlike most classroom lectures, labs and tutorials are 

application-based sessions where students apply their 

knowledge and skills. As such, we strive to create a 

realistic pharmacy environment to better prepare 

them for their professional careers. This involves, for 

each lab and tutorial, creating many different cases 

and a variety of activities that reflect current practice. 

Even though we are proud of our contributions in 

developing outstanding pharmacists, in an ideal 

world, we would have a much larger budget for 

various teaching and educational resources (Table 2), 

and more class time to provide more learning 

activities. 

Conclusion 

 There are many rewarding aspects to being a 

pharmacy practice educator. We learn about the 

positive impact that our students have on patients 

when they are on their clerkships. We see the unique 

roles and niches in practice that our students carve out 

for themselves upon graduation. We also look 

forward to continued interactions with our graduates 

and always encourage our alumni to return to the 

Faculty as pharmacist instructors and preceptors. 

However, one of the greatest rewards is seeing how 

much students learn and grow during their pharmacy 

training. Their transition to a health care professional 

and fellow colleague serves as a constant reminder of 

why we chose to pursue careers as pharmacy practice 

educators. 
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Population screening has been incorporated into multiple disease management strategies. Despite 

prostate cancer screening programs being in place for almost two decades, their effectiveness in reducing 

mortality continues to be contentiously debated, resulting in polarized recommendations by various interest 

groups. Pharmacists are relied upon by multiple stakeholders to critically appraise various types of 

literature, including non-drug interventions such as disease screening programs. It is important to 

understand both the purpose and principles of screening to effectively apply the literature. A review was 

done on the purpose and eight core attributes of effective screening programs with prostate cancer as the 

model disease state. Based on a critical appraisal of the mortality data along with the remaining seven 

desired attributes of a screening program, it may be appropriate to follow recommendations to cease 

prostate cancer screening with currently available methods unless requested by patients informed of the 

benefits and harms of screening. 

 

 

Introduction 

Screening for disease is an important component 

of public health. It aids in the discovery of disease 

among those who are asymptomatic with the goal of 

preventing or reducing future disease burden (1). In 

most circumstances, it is irrational to screen everyone 

for every disease, thus requiring implementation of a 

targeted and evidence-based approach. The sentinel 

report published by Wilson and Junger in 1968, “The 

Principles and Practice of Screening for Disease”, 

discusses desirable attributes of screening programs 

and has provided guidance in the development, 

implementation, and evaluation of screening 

initiatives worldwide (1).  

The effectiveness of prostate cancer screening 

programs has been under constant scrutiny by 

healthcare professionals and receives substantial 

media attention, especially during the month of 

November, prostate cancer awareness month. The 

need for governments, budget administrators, and 

health insurance companies to fund services that 

provide high health value and eliminate those that do 

not, as well as the focus of services impacting health 

outcomes, has led to implementation of tools and 

testing to evaluate these services, with pharmacists 

playing a key role (2). Appraising and applying 

literature on health services is a vital role of clinical 

pharmacy practice (3), and there is evidence 

demonstrating the ability of pharmacists to positively 

impact economic, clinical, and human health 

outcomes (2). The ongoing controversy surrounding 

prostate cancer screening provides the opportunity to 

review the fundamentals of disease screening and 

understanding these fundamentals will help in 

applying the evidence to patients.   

Background 

The primary methods of screening for prostate 

cancer include the digital rectal exam (DRE) and 

prostate specific antigen (PSA) laboratory test, used 

both separate and in combination (4). DRE involves a 

physician inserting a finger into the rectum and 

palpating the prostate gland for abnormalities through 

the rectal wall. PSA is a protein produced by cells of 

the prostate gland, not prostate cancer cells. Elevated 

PSA levels observed with prostate cancer are due to 

increased PSA production and disrupted tissue 

barriers between the prostate gland lumen and 

capillaries with subsequent leakage into the serum.     

The Canadian Task Force on Preventative Health 

Care released a protocol on January 18, 2013 for 

development of prostate cancer screening guidelines, 

which included a summary of recommendations from 

national and international organizations (4). Ten 

different organizations have released guidelines 

ranging from cessation of prostate cancer screening 

with PSA and DRE altogether to age or PSA level- 

specific testing intervals, despite recommendations 

being derived from the same literature. The projected 

release date of the updated Canadian guidelines was 

September 2013; however, no document has been 

released yet. Much of the debate centers on the 

existence of a prostate cancer-specific or overall 

mortality benefit attributable to screening.  
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Derivation of a prostate cancer-specific or overall 

mortality benefit represents one of eight core 

attributes that should be examined when assessing the 

effectiveness of a cancer screening program, as 

discussed by Wilson and Junger (1,5). We will review 

these attributes as they pertain to prostate cancer 

screening.   

Discussion 

Attribute 1: The Disease is a Major Health Problem  

 With no defined parameters delineating major 

from minor health problems, we examine some 

quantifiable measures of disease burden. There has 

been an overall increase in the diagnosis of prostate 

cancer since 1980, which has been attributed to the 

aging population and implementation of population 

screening programs; however, the mortality rate has 

steadily decreased (6). Between 2001 and 2009, the 

age-standardized mortality rate declined from 26.7 to 

19.5 deaths per 100,000 men and is estimated to be 17 

deaths per 100,000 men in 2014 (6). Although it is the 

most commonly diagnosed cancer (excluding non-

melanoma skin cancer) in Canadian men, the majority 

of cases (63%) are found in men 65 years of age or 

older and more men die annually from lung cancer, 

cardiovascular disease, stroke, and colorectal cancer 

(7). On autopsy, prostate cancer is detected in 33% of 

men < 80 years of age and in 66% of men ≥ 80 years, 

suggesting that the majority die of other causes and 

the prostate cancer did not lead to clinically important 

consequences (8).  

Attribute 2: The Disease is More Treatable if 

Detected Early 

 Tumors restricted to the prostate gland have a high 

probability of being cured compared to tumors that 

have penetrated beyond the prostate capsule. The 

five-year relative survival among men with local or 

regional disease approaches 100% compared to 

approximately 30% among men diagnosed with 

distant metastases (7). The majority of diagnosed 

cases are early stage (9); however, most of these are 

indolent and may never become clinically significant. 

The challenge lies in differentiating between early-

stage tumors that will remain indolent and those that 

can cause clinically important disease, which neither 

the DRE nor PSA can do. Furthermore, prostate 

cancer detection does not always warrant treatment, 

which is contrary to other malignancies.    

Attribute 3: The Test Should be Acceptable to Those 

Eligible    

 Literature describing the acceptability of DRE and 

PSA blood test as a screening method is limited. An 

observational study from 1990 reported a 78% 

acceptance rate to undergo DRE.  (10). Acceptance 

rate was defined as the number of (male) patients who 

underwent testing divided by the number of patients 

invited for testing (1163/1494). Forty-three percent of 

patients stated anxiousness or scepticism about the 

program as reasons for declining the intervention. A 

second observational study (n=269) from 2008 

captured (male) patients’ expectations about DRE 

prior to undergoing the exam. Fifty-four percent of 

patients imagined that the DRE would be painful, 

humiliating, or bothersome and 46% imagined the test 

to be “normal”. After the exam, 51% of patients 

maintained their answer, while 49% modified their 

answer to a positive impression of the exam. Ninety-

eight percent of men said they would repeat the exam 

annually as a method of screening for prostate cancer 

(11).  

 Serum PSA samples are obtained via 

venipuncture. About 10% of the population has a fear 

of needles (12). Trypanophobia is more common in 

women, younger patients, those with lower education 

level, and those who experienced previous adverse 

events with other injections. Compared to other types 

of needle-related procedures, venipuncture is likely 

the least distressing (12). Given that the eligible 

population consists of middle-aged males, 

trypanophobia is unlikely to be an issue.   

Attributes 4 and 5: The Test Should Have High 

Sensitivity and Specificity  

The DRE has an estimated sensitivity (the 

proportion of patients with the disease that test 

positive) of 59% (meaning that if 100 patients with 

prostate cancer had a DRE, 59 out of 100 would have 

abnormal findings) and a specificity (the proportion 

of patients without the disease that test negative) of 

94% (meaning that if 100 patients without prostate 

cancer had a DRE, 94 out of 100 would have normal 

exam findings) (8). Estimated positive predict value 

(PPV: the proportion of positive test results that are 

true positives) of an abnormal DRE for prostate 

cancer varies between 5 to 30% (8). 

A pooled analysis by the American Cancer 

Society estimated sensitivity of a PSA cut-off of 4.0 

ng/mL or higher was 21% for detecting any prostate 

cancer. The estimated specificity was 91%. The 

traditional cut-off for an elevated PSA level is 4.0 

ng/mL or greater in the majority of trials. Based on 

these thresholds, a PPV of 30% and negative 

predictive value (NPV: the proportion of negative 

results that are true negatives) of 85% were estimated. 

For PSA levels between 4.0-10 ng/mL, and greater 

than 10 ng/mL, the PPV is estimated around 25% and 

in the range of 42-54%, respectively (8). When used 

in combination, DRE and PSA can increase the rate 

of cancer detection; however, randomized trials have 

not confirmed a benefit on prostate cancer outcomes 

(discussed below) (9,13).   

Unfortunately, PSA levels can be altered by a 

number of variables. Medications including non-

steroidal anti-inflammatory drugs (NSAIDs), statins, 

thiazide diuretics, and finasteride have been found to 
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lower PSA levels (14). Diseases such as benign 

prostatic hypertrophy (BPH), prostatitis, and urinary 

retention or urological manipulations can cause PSA 

level elevation (14). PSA levels also rise as men age.  

Lastly, results can vary among commercial PSA 

assays and converting values between assays is 

unreliable and not recommended. Depending on 

which of the two reference standards is used to 

calibrate the assay, PSA levels can vary by 

approximately 20% (15).   

Attribute 6: The Test is Inexpensive  

 The cost of a PSA test ranges from $20 to $30 in 

North America (16). In the United States, Medicare 

provides coverage for an annual PSA test for all men 

aged ≥50 years. In Canada, coverage varies by 

province when used as a screening test. It has been 

estimated the United States annually spends 

approximately $3 billion on PSA tests (both screening 

and diagnostic) (17). The financial burden of prostate 

cancer screening varies depending on payment 

structure.    

Attribute 7: Screening Will Have Been Shown to 

Reduce Mortality in Randomized Controlled Trials 

(RCTs)   

 This is the most debated aspect of prostate cancer 

screening, despite similar findings in two large 

systematic reviews and meta-analyses. Djulbegovic et 

al (9) pooled data from six studies (n= 387,286, age 

50-74 years) and found that screening increased the 

diagnosis of prostate cancer (RR 1.46, CI 1.21 to 1.77; 

p <0.001), but did not result in a statistically 

significant reduction in prostate cancer-specific (RR 

0.88, CI 0.71 to1.09; p=0.25) or overall mortality (RR 

0.99, CI 0.97 to 1.01; p=0.44). Ilic et al (13) pooled 

data from five studies (n= 341,351, age 50-74 years) 

and also found that screening increased the diagnosis 

of prostate cancer (RR 1.35, CI 1.06 to 1.72), but did 

not result in a statistically significant reduction in 

prostate cancer-specific (RR 0.95, CI 0.85 to 1.07) or 

overall mortality (RR 1.00, CI 0.98 to 1.02). They 

also analyzed age subgroups and found no reduction 

in prostate cancer-specific mortality. Secondary 

outcomes included quality of life and cost-

effectiveness, but no results were reported. They also 

concluded that men with a life expectancy of less than 

ten years were unlikely to benefit from screening and 

for those with a longer life expectancy should be 

informed of risks and benefits when deciding to 

undertake screening for prostate cancer. Although 

there was low heterogeneity in effect size amongst 

trials in both meta-analyses, there were numerous 

differences between study designs, screening 

methodologies (DRE +/- PSA, different follow-up 

frequencies, and PSA thresholds), and statistical 

analyses. Due to slow growth rate and a long 

preclinical detectable phase, duration of follow up 

may have been insufficient in some studies to detect 

a difference in mortality. There were also issues with 

compliance in screening groups, contamination in 

control groups, and no data reported on quality of life, 

patient or practitioner preference, cost effectiveness, 

or impact of screening in high-risk populations (men 

with a positive family history or of African descent).   

The two largest RCTs included in both meta-

analyses were the European Randomized Study of 

Screening for Prostate Cancer (ERSPC, n= 182,000) 

(18) and the United States’ Prostate, Lung, 

Colorectal, and Ovarian (PLCO, n= 76,693) cancer 

screening trial (19). The ERSPC reported a 20% 

relative reduction in prostate specific-mortality in a 

predefined subset of men between the ages of 55 and 

69 years and this benefit was sustained at 9 and 11 

years of follow up (18,20). However, this benefit was 

lost when pooled with the entire study population of 

men ranging from 50-74 years of age. The absolute 

risk difference of 0.71 deaths per 1000 men (between 

55-69 years old) results in a number needed to screen 

of 1410 to prevent one prostate cancer-related death. 

There was no difference in all-cause mortality for any 

age range (18). The PLCO group found no difference 

in prostate cancer-specific or all-cause mortality after 

7, 10, and 13 years of follow up (19,21).  

Harms of screening include those from the test 

and then subsequent diagnosis and treatment. Pain or 

bleeding (0.3 per 10,000 DRE), dizziness, bruising, 

hematoma, fainting (26.2 per 10,000 PSA tests) are 

the harms associated with the screening tests.  

Medical complications secondary to diagnostic 

procedures, namely biopsy include infection, 

bleeding, clot formation, urinary difficulties (68 per 

10,000 evaluations) (18). Anxiety and physical 

discomfort are also associated with prostate biopsy 

(8). The false positive rate for men with an elevated 

PSA who underwent biopsy was approximately 75% 

and rate of over-diagnosis of prostate cancer was as 

high as 50% in the screening group (18). Over-

diagnosis refers to the correct diagnosis of a disease, 

such as prostate cancer, but the disease has no clinical 

significance (such as causing symptoms or death) 

during a patient’s lifetime. It is challenging to 

compare rates of over-diagnosis between cancer 

screening programs as this outcome is not commonly 

reported in studies and is based on different models, 

but appears to occur more commonly with prostate as 

compared to breast cancer (10-30%) (22). Risks of 

treatment are variable. The mortality rate of radical 

prostatectomy is about 0.5% and increases to 1% in 

men over 75 years (8). More common complications 

include urinary incontinence, sexual dysfunction, and 

bowel problems. Radical prostatectomy adversely 

affects sexual function in 20 to 70% of men and leads 

to urinary problems in 15 to 50% of men. External 

beam radiation therapy can cause erectile dysfunction 

(20 to 45%), urinary incontinence (2 to 16%), and 

bowel dysfunction (6 to 25%) in men whom were 

previously healthy.  
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Attribute 8: Screening Will Have Been Shown to be a 

Cost-Effective Means of Controlling the Cancer  

 With effectiveness of screening in question, it is 

challenging to perform robust cost-effective analyses. 

Depending on perspective, screening protocol, and 

perceived benefits, results vary. It is argued that 

increasing costs surrounding prostate cancer is not 

due to treatment of the disease, but from widespread 

screening programs due to high false-positive, over-

diagnosis, and over-treatment rates (23). Aggressive 

screening will lead to initiation of early treatment 

options that are more expensive than palliation of late 

disease. There is also the associated risk of 

technological advancement in treatment and its 

impact on survival, making it challenging to tease out 

a benefit solely attributable to screening.      

Conclusion 

Early detection of disease can be an important 

component of comprehensive cancer care and public 

health. However, its role in prostate cancer is unclear. 

Current screening practices do not appear to serve 

their purpose of identifying disease in asymptomatic 

men and reducing or preventing future disease 

burden. Perhaps prostate cancer is a more “common” 

rather than “major” health problem. It is more 

treatable if detected early, but does not always have 

to be treated when detected. Although the tests appear 

to have reasonable acceptability by the targeted 

population, sensitivity and specificity are less than 

desirable. There is no conclusive mortality benefit, 

but quantified harms of screening. PSA testing can be 

expensive with widespread use and no robust cost-

effective analyses are available. Interpreting the 

mortality data along with the remaining seven desired 

attributes of a screening program, we believe it is 

appropriate to follow recommendations to cease 

prostate cancer screening with currently available 

methods (4). However, as patient-centered 

practitioners, it is important to consider each patient’s 

preferences and values to facilitate informed 

decision-making about the benefits and harms 

involved with screening and support our patients’ 

choices.   
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