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Abstract
In many jurisdictions pharmacists share prescribing responsibilities with other members of the primary care team. Responsi-
bility for deprescribing, the healthcare professional supervised withdrawal of medications that are no longer needed, has not 
been assumed by a specific member of the primary care team. In this commentary we describe implementation of pharmacist-
led deprescribing in collaborative primary care settings using the seven components of knowledge translation. Patient and 
stakeholder engagement shaped the deprescribing intervention. The intervention was implemented in three collaborative 
primary care clinics in two Canadian provinces. The evaluation included measures of medication appropriateness, patient 
satisfaction, and healthcare professional satisfaction. Pharmacist-led deprescribing in primary care was acceptable to both 
patients and healthcare professionals and demonstrated a reduction of medications deemed to confer more risk than benefit. 
Our findings support successes in pharmacist-led deprescribing. Future work is needed to understand how to successfully 
implement and evaluate pharmacist-led deprescribing more widely.
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Abbreviation
FTE	� Full-time equivalents

Introduction

Optimal medication management occurs on a continuum that 
includes initial assessment and diagnosis, prescription of 
drug therapy, patient medication adherence, monitoring for 
effect or adverse events, and discontinuation or modifica-
tion of therapy when treatment is no longer needed or risks 
exceed benefits [1, 2]. Discontinuation of medications can be 
challenging due to complex patient, provider, and healthcare 
system barriers [3]. Deprescribing is defined as the process 
of withdrawal of a medication, supervised by a healthcare 
professional with the goal of managing polypharmacy and 
improving outcomes [4]. Assigning deprescribing respon-
sibilities to a specific healthcare professional may improve 
medication management by addressing issues such as con-
tinuity of care, multiple prescribers, and time. Primary care 
acts as the patient’s medical home and is the preferred site 
for preventative care like deprescribing.

We describe development of a pharmacist-led deprescrib-
ing intervention for integrated collaborative primary care 
settings, and how we address each of the seven essential 
components of knowledge translation [5] in implementation 
at three sites in two Canadian provinces. The seven essential 
components of knowledge translation include identification 
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of a problem, adaptation of knowledge to local context, 
assessment of barriers to knowledge use, selection, tailoring, 
and implementation of an intervention, monitoring knowl-
edge use, evaluation of outcomes, and sustaining knowledge 
use [5]. By focusing on knowledge translation in design and 
implementation, we expect the intervention will be more 
easily adopted into different practice sites.

Application of the seven essential 
components of knowledge translation 
in the implementation of pharmacist‑led 
deprescribing in primary care

Identification of problem

Responsibility for deprescribing has not yet been assigned to 
a specific healthcare professional and family physicians cite 
lack of time, fragmentation in care, withdrawal concerns, 
lack of support, difficulty engaging patients, and uncertainty 
as barriers to deprescribing [3, 6–9]. Nurse practitioners 
(who autonomously diagnose and treat illnesses, order and 
interpret tests, prescribe medications, and perform medi-
cal procedures) [10, 11], nurses [12], general practitioners 
[13], and pharmacists [14–20] have been studied as potential 
supervisors for the deprescribing process. Within interpro-
fessional primary care teams pharmacists bring their knowl-
edge of medications to optimize the management of chronic 
diseases. Primary care pharmacists conduct full patient phar-
maceutical assessments, identify, and resolve drug-related 
problems, monitor drug therapy, answer drug information 
questions, and educate patients and other healthcare provid-
ers [21]. When pharmacists assume prescribing and depre-
scribing responsibilities in support of other primary care 
providers it improves access and timeliness of care [22, 23]. 
Meta-analysis has identified 13 pharmacist-led deprescrib-
ing interventions [24]. These studies demonstrate reductions 
in use of targeted medications but did not measure changes 
in clinical outcomes or quality of life. A general lack of 
studies with limited outcomes investigated mean that gaps 
in understanding remain which prompted our pharmacist-
led deprescribing intervention for integrated collaborative 
primary care settings.

Adapt knowledge to local context

We engaged three collaborative family practice clinics in 
Atlantic Canada: two in Nova Scotia and one in New Brun-
swick. Each site had a pharmacist integrated into the pri-
mary care team. One site had pharmacist support 0.2 full-
time equivalents (FTE) each week and the other two sites 
had pharmacist support 0.5 FTE each week. To develop the 
pharmacist-led deprescribing intervention we engaged six 

patient and caregiver representatives and 20 researchers, 
clinicians, and policy makers. The research team included 
representation from each of the three practice sites. The 
research team met for a two-day facilitated workshop [25]. 
We covered topics including medications to target for depre-
scribing, characteristics of patients likely to benefit from 
deprescribing, how to implement a pharmacist-led collabo-
rative deprescribing process, and how to evaluate the inter-
vention [25]. Follow-up communication via email allowed 
final development of the intervention [25].

Ethics approval was granted on 26 April 2019 in Nova 
Scotia by the Nova Scotia Health Research Ethics Board 
(file number 1024257) and on 19 September 2019 in New 
Brunswick by the Horizon Health Research Ethics Board 
(file number 100475) to implement the intervention at the 
three sites.

Assessment of barriers to knowledge use

Site visits prior to implementation fostered relationship 
building between the research team and site staff. Better 
understanding the participating sites’ care environments 
allowed the research team to adapt the intervention for each 
site to facilitate successful implementation. At the New 
Brunswick site paper records were deemed important for 
record keeping, whereas in the Nova Scotia sites electronic 
health records were used for communication and record 
keeping.

Sites used a variety of methods to identify potential 
deprescribing intervention candidates. These methods 
included computer generated lists of potential patients for 
deprescribing based on prescribing patterns from the elec-
tronic health record management system, physician iden-
tification of potential candidates, pharmacist identification 
through the course of medication review, and self-referral.

Selection, tailoring, and implementation 
of intervention

The intervention was designed to be flexible enough for 
implementation in any collaborative family practice clinic 
that had an integrated pharmacist (Fig. 1). A list of target 
medications for deprescribing was chosen with our patient 
and caregiver partners. The resulting medication list was 
used to develop a toolkit comprised of a curated list of 
deprescribing resources for patients and for healthcare pro-
viders. The toolkit was made freely available at www.​fewer​
pills​lessr​isk.​ca [26]. We focused on deprescribing eight 
medication classes; antipsychotics, potent anticholinergics 
(defined by a score of three on the anticholinergic cognitive 
burden scale [27]), proton pump inhibitors, long term col-
chicine, excessive antihypertensives (documented hypoten-
sion or falls), opiates benzodiazepines, and other sedatives. 

http://www.fewerpillslessrisk.ca
http://www.fewerpillslessrisk.ca
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The intervention was not limited to deprescribing these 
medication classes and the collaborative care teams were 
encouraged to support patients in deprescribing whichever 
medications were identified to confer more risk than benefit. 
The pharmacist met with each patient to create a personal-
ized deprescribing plan which included the pharmacist’s and 
the patient’s shared deprescribing goals. Patient-pharmacist 
meetings occurred either in person or over the phone. The 
patient was provided resources from the study website to 
support them while working through deprescribing the 
targeted drugs. Details of deprescribing were captured 

including presence of drug withdrawal reactions at each 
follow-up visit.

Monitoring knowledge use

Enrolled patient participants completed a pre-intervention 
patient survey which included questions about their satisfac-
tion with their current medications, comfort with working 
with a pharmacist, and the EQ-5D, a brief questionnaire that 
measures five dimensions of health [28]. Once the depre-
scribing plan was completed, or the end of the study period 
was reached (whatever happened first), there was a patient 

Fig. 1   Description of the deprescribing intervention and study procedures
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satisfaction survey that captured satisfaction with the depre-
scribing experience and patient quality of life [28].

Participating healthcare professionals at each intervention 
site completed a pre-intervention survey to ascertain atti-
tudes about deprescribing and collaboration with pharmacist 
colleagues and a post-intervention survey for feedback on 
the intervention.

Evaluation of outcomes

Informed consent was provided by 13 patient participants 
across the three sites. The intervention was implemented in 
the Nova Scotia sites for eight months and in the New Brun-
swick site for three months. The mean age was 72.5 years 
(range 42–84). Most were living with multimorbidity. 
Twelve of the enrolled participants completed the interven-
tion and answered the follow-up survey.

The team pharmacist supported patients as they attempted 
to discontinue an average of 2.2 medications (range 1–6) and 
on average successfully discontinued 0.6 medications (range 
0–2). Each participant, on average, decreased the dose of 1.1 
medications (range 0–4). Pre-intervention the mean number 
of medications taken was 9.2 (range 3–20) which decreased 
to 8.3 (range 0–20) after the intervention. The intervention 
resulted in beneficial changes in two measures of medication 
appropriateness; a reduction in the STOPP criteria violated 
(mean 1.8 to 1.5) and a reduction in the AGS Beers Crite-
ria® 2019 [29] violated (mean 1.3 to 1.1).

We sought feedback from the patient participants and 
received follow-up surveys from five of the 13 patient partic-
ipants. All five respondents were pleased with their experi-
ence working with the team pharmacist to discontinue medi-
cations. Two of the five respondents reported withdrawal 
symptoms, and both reported being pleased with how the 
withdrawal symptoms were managed. In contrast, pharma-
cists noted that three of the patients had a withdrawal reac-
tion that required attention. This speaks to the success of the 
intervention as with pharmacists’ support some withdrawal 
symptoms were not recognized by patients. Further details 
of the patient pre- and post-intervention surveys are shown 
in Table 1.

Twenty-one healthcare professionals from the three sites 
completed pre-intervention surveys and five from the Nova 
Scotia sites completed post-intervention surveys. When 
asked about their hopes for the deprescribing interven-
tion in the pre-intervention survey, healthcare professional 
responses were varied and included two main themes: ben-
efits to patients and improving clinical practice. Benefits to 
patients, pertained to improving patient engagement/buy-
in for deprescribing, reducing use of controlled substances 
by patients, and finding opportunities to reduce medication 
costs to patients. Improvements to clinical practice pertained 
to improved collaboration between healthcare professionals, 
facilitating physician engagement/buy-in for deprescribing, 
and generally to find an approach that works. When asked 
about their concerns regarding the deprescribing inter-
vention, most (13/21, 61.9%) indicated no concerns with 

Table 1   Pre- and post-intervention responses to survey questions for patient participants

Survey questions Pre-intervention response (n = 13) Post-intervention response (n = 5)

How comfortable are you knowing your 
healthcare team pharmacist will be/is 
involved with helping you stop one or 
more of your regular medications that 
you no longer need and providing follow-
up?

Comfortable Uncertain Uncomfortable Comfortable Uncertain Uncomfortable
11 2 0 5 0 0

What do you expect/did follow-up with the 
pharmacist will look like?

Telephone Calls Face To Face 
Appoint-
ments

Not specified Telephone Calls Face to Face 
Appoint-
ments

Not specified

2 5 6 5 3 0
Yes No Not specified Yes No Not specified

Are you satisfied with the number of medi-
cations you are taking?

4 9 0 5 5 0

Did you use any of the resources suggested 
by your healthcare team?

1 4 0

Did you experience any withdrawal symp-
toms?

2 3 0

Were you pleased with how your with-
drawal symptoms were managed?

2 0 3

Were you pleased with your interactions 
with the pharmacist?

5 0 0
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respect to implementing the intervention and those who had 
concerns described patient reluctance to participate, return 
or worsening of medical conditions or concerns about the 
amount of time the intervention may take. In the post-inter-
vention survey of healthcare professionals, it was reported 
by one respondent that the intervention provided a good 
structure for collaboration, and several respondents found 
it fostered good communication and adequately supported 
patients during deprescribing.

Evaluating deprescribing using the number of medica-
tions reduced in dose or discontinued has been the reported 
outcome for most deprescribing studies. Our evaluation 
focused on patient and healthcare provider experience in 
addition to medication specific measures including number 
of medications and medication appropriateness [30].

Sustaining knowledge use

The research team maintained open lines of communication 
with study sites. Systematic reviews have previously identi-
fied effective communication and collaboration strategies 
as important for deprescribing initiatives [6, 31–33]. Using 
pharmacists already embedded in the primary care practices 
allowed us to capitalize on established communication pro-
cesses and collaborative relationships to potentially build a 
lasting effect. We also recognized that the intervention fits 
well into the usual care provided by a pharmacist integrated 
in primary health care settings which also supports sustain-
ability of the practice.

Challenges with enrollment may be perceived to impair 
sustainability of our intervention. The lengthy consent 
process may have deterred patient participation, particu-
larly because several patients elected to receive the same 
pharmacist-led deprescribing service outside of the study. 
It was reported to study personnel after study conclusion by 
intervention pharmacists that pharmacist-led deprescribing 
in the collaborative primary care intervention sites contin-
ues but outside our measurement and evaluation. Continued 
integration of pharmacist-led deprescribing in collaborative 
practices would support sustainability as it could facilitate 
deprescribing of targeted drugs on an ongoing basis.

Challenges and limitations

Evaluation of the deprescribing intervention was halted 
early due to pandemic COVID-19. We had anticipated to run 
the study for about one year at all sites (an additional four 
months in Nova Scotia and nine months in New Brunswick). 
Premature study closure likely resulted in fewer patient par-
ticipants and in fewer healthcare professionals completing 
the post-intervention survey. As mentioned, we had chal-
lenges obtaining consent from some potential participants 

as the process was quite involved which dissuaded some eli-
gible patients from participating, though several went on to 
receive the same interventions outside of the study. Support 
from local leaders, the research team, the clinical team, and 
the entire development team were present, and additional 
resources to support patient identification and explanation 
of the research program may have been beneficial.

Conclusion

Our findings support successes in pharmacist-led deprescrib-
ing. Our framework for implementation of pharmacist-led 
deprescribing in collaborative family practice settings was 
accepted by patients and healthcare professionals and suc-
ceeded in our limited evaluation to improve markers of med-
ication appropriateness. Given that deprescribing remains 
challenging to implement in routine care, consideration 
was given to the seven components of knowledge transla-
tion [5, 34] and factored into our intervention design and 
implementation.

Future work must look at more widespread implementa-
tion of deprescribing, and improved evaluation approaches 
that include measurement of clinical outcomes in patients 
and provide evaluation of pharmacist-led deprescribing from 
multiple perspectives.
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