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Tiana Tilli

The appointment-based 
model in community 
pharmacy practice is 
associated with increased 
detection of drug therapy 
problems and clinical 
service uptake. We 
hoped that information 
on patients enrolled 
in the appointment-
based model (ABM) 
and the reimbursable 
clinical services received 
could help pharmacists 
implement the ABM and 
tailor their offering to 
patient need.

Le modèle sur rendez-
vous dans la pratique 
de la pharmacie 
communautaire est 
associé à une détection 
accrue des problèmes de 
pharmacothérapie et à 
l’utilisation des services 
cliniques. Nous espérions 
que les informations 
concernant les patients 
participant au MRV 
et les services cliniques 
remboursables reçus 
pourraient aider les 
pharmaciens à mettre 
en œuvre le MRV et à 
adapter leur offre aux 
besoins des patients.

 AbstrAct

Background: community pharmacies typically 
require patients to request medication refills. the 
appointment-based model (AbM) is a proactive 
approach that synchronizes refills and schedules 
patient–pharmacist appointments. these appoint-
ments provide opportunities for medication 
reviews, medication optimization and health pro-
motion services. the primary aim of this study was 
to describe the types of patients who received an 
AbM service in a community pharmacy in Ontario 
in 2017. the secondary aim was to describe reim-
bursable clinical service uptake.

Methods: In september 2017, the AbM was imple-
mented across 3 Ontario community pharmacies 
within a canadian pharmacy banner. Patients  
who filled at least 1 chronic oral medication and 

consented to enrolment were eligible. In Decem-
ber 2018, data were extracted from pharmacies 
using pharmacy management software. Descrip-
tive statistics and frequencies were generated.

Results: Analysis of 131 patients (51.1% female; 
mean ± sD age 70.8 ± 10.5 years) revealed 
patients were dispensed a mean ± sD of 5.1 ± 2.7 
medications, and 73 (55.7%) experienced poly-
pharmacy. Hypertension (87.8%) and dyslipidemia 
(68.7%) were the most common medical condi-
tions. there were 74 (56.5%) patients who received 
≥1 medication review service (Medscheck). Of 79 
unique drug therapy problems (DtPs) identified, 
the most common categories related to patients 
needing additional drug therapy and adverse 
drug reactions.

Discussion and conclusion: Patients enrolled in the AbM were generally older adults experiencing 
polypharmacy. the AbM presented opportunities for DtP identification and delivery of reimbursed 
services. Findings support continued exploration of the AbM to support integration of clinical services 
within community practice. Can Pharm J (Ott) 2024;157:143-152.

https://us.sagepub.com/en-us/journals-permissions
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Introduction
Two-thirds of adults aged 74 years and older experience multi-
morbidity.1 Multimorbidity, also known as 2 or more chronic 
medical conditions occurring in the same person,2 often 
requires the concurrent use of several medications and an 
increased likelihood of polypharmacy (taking 5 or more medi-
cations).3 Polypharmacy is linked to taking an inappropriately 
prescribed medication.4 Pharmacists are ideally suited to man-
age these problems through deprescribing, improving medica-
tion adherence and optimizing chronic condition management 
and outcomes in older patients.5-7 The ability for pharmacists 
to provide these services within the community pharmacy set-
ting, however, is impacted by capacity and resourcing, which is 
influenced by the time allotted to other community pharmacy 
responsibilities such as dispensing medications.7,8

Most community pharmacies expect patients to request 
their own medication refills, which is not ideal for pharma-
cist planning of proactive comprehensive clinical services for 
patients.9 Patients typically request individual prescription 
refills on an unaligned schedule. This can result in patients 
running out of their medication, which contributes to non-
adherence; this also forces patients to make multiple trips to 
the pharmacy to pick up medications.10 For pharmacists, this 
can lead to interrupted and inefficient workflows, with phar-
macies running out of medication stock and pharmacists hav-
ing to contact the same prescriber multiple times for refills 
or therapeutic adjustments for the same patient.10 Inefficient 
workflows, which contribute to reduced productivity, reduce 
time that pharmacists can spend providing clinical services in 
community pharmacies across the world.11-14 Lack of time is a 
top barrier to community pharmacist involvement in health 
promotion activities.15

In Canada, the responsibility for funding and organiz-
ing health care delivery rests predominantly with the pro-
vincial and territorial governments. In Ontario, pharmacists 
are remunerated for the provision of medication reviews for 

eligible patients, through a publicly funded program called 
MedsCheck and for drug therapy problem (DTP) identification 
and resolution services, through the Pharmaceutical Opinion 
Program.16,17 These programs aim to optimize medication use, 
encourage patients to be active members in their medication 
management and promote medication adherence.16 Guidance 
provided by the Ontario Ministry of Health and Long-Term 
Care, the government unit overseeing these programs, recom-
mends that an appointment be scheduled for eligible patients 
when conducting a MedsCheck.16

Adoption of models that support appointments between 
pharmacists and patients has been shown to improve patient 
and pharmacy outcomes, particularly for older adults.18 In 
the appointment-based model (ABM), the pharmacy team 
schedules all prescription refills and a patient–pharmacist 
appointment on the same date.19,20 During appointments, the 
pharmacist addresses medication-related issues (e.g., drug 
changes, side effect management), optimizes medication regi-
mens (e.g., performs medication reviews, deprescribing) and 
provides health promotion services (e.g., immunizations, life-
style education, disease state monitoring). The ABM is asso-
ciated with increased medication adherence and refills,5,21-25 
detection of DTPs,26,27 clinical pharmacy service uptake 
including vaccinations28 and patient satisfaction.28,29

As the application of the ABM grows within community 
pharmacy practice, it is helpful to identify the demographic 
and other characteristics of individuals receiving care through 
this model in Canada. This type of information provides 
insight for community pharmacist teams wishing to adopt, 
refine and promote the program. The primary objective of this 
study was to describe key characteristics of patients enrolled 
in an ABM program within 3 community pharmacies under 
1 pharmacy organization in Canada. The secondary objective 
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 •  the appointment-based model (AbM) in community 
pharmacy practice is associated with increased 
medication adherence and refills, detection of drug 
therapy problems and clinical service uptake.

 •  Our study describes the demographics of patients 
enrolled in the AbM in a sample of Ontario-based 
community pharmacies and the reimbursable clinical 
services they received.

 • this study may be helpful for pharmacists implementing 
the AbM by supporting opportunities for the provision 
of clinical services and tailoring care according to patient 
need.

MIsE EN PrAtIQUE DEs 
cONNAIssANcEs                                 

 • Le modèle sur rendez-vous (MrV) dans la pratique 
de la pharmacie communautaire est associé à une 
augmentation de l’observance thérapeutique et du 
renouvellement d’ordonnances, de la détection des 
problèmes de pharmacothérapie et de l’utilisation des 
services cliniques.

 • Notre étude décrit les caractéristiques démographiques 
des patients participant au MrV dans un échantillon de 
pharmacies communautaires de l’Ontario et les services 
cliniques remboursables qu’ils ont reçus.

 • cette étude peut être utile pour les pharmaciens qui 
mettent en œuvre le MrV en soutenant les possibilités de 
prestation de services cliniques et en adaptant les soins 
aux besoins des patients. 
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was to describe reimbursable clinical services received by 
patients within the Ontario community pharmacy setting after 
enrolment in the ABM.

Methods

Study design
This was a retrospective descriptive cohort study. The study 
received approval from the University of Toronto Human 
Research Ethics Program (REB Protocol # 36810).

Setting
Three independent community pharmacies in Ontario operat-
ing within a community pharmacy banner volunteered to par-
ticipate in the study. Additional pharmacies within the banner 
implemented the ABM program but were not involved in the 
study due to technological limitations in extracting data from 
their dispensing software.

Patients were eligible to be enrolled if they had filled at least 
1 chronic oral medication and consented to medication syn-
chronization and patient–pharmacist appointments. Patients 
were excluded if they changed pharmacies, died or did not 
complete a consent form on enrolment. The patient’s date of 
enrolment was recorded to identify a schedule for medication 
synchronization and appointments. Patient enrolment in the 
ABM program was at the discretion of pharmacy staff based 
on the inclusion criteria above.

Intervention
Pharmacy preparation for the ABM launch: To support the 
ABM implementation, head office pharmacists from the com-
munity pharmacy banner developed (1) an ABM manual, (2) 
a patient enrolment checklist (Appendix 1, available in supple-
mentary materials section) and (3) a medication synchroni-
zation tool (Appendix 2). The manual provided guidance on 
identifying and enrolling patients, synchronizing medication 
refills and preparing for and conducting appointments. Head 
office pharmacists hosted a webinar and onsite training for 
participating pharmacies. In September 2017, the ABM pro-
gram was implemented.

Prior to appointments: Five days before each synchronized 
medication refill due date and scheduled patient–pharmacist 
appointment, the patient was telephoned by a pharmacy staff 
member to discuss changes to medications, recent hospitaliza-
tions or physician visits, need for as-needed medications and 
any questions or concerns. If medication changes or prescrip-
tion renewals were required, the prescriber was proactively 
contacted to generate a resolution prior to the appointment. 
The day before the appointment, a reminder call was placed 
to the patient to confirm attendance and all requested medica-
tions that were to be filled.

ABM: The ABM consisted of 2 key components: (1) 
medication synchronization and (2) patient–pharmacist 

appointments (Figure 1). The patient–pharmacist appoint-
ments occurred at enrolment and at subsequent medication 
fills. Medication refill frequency was scheduled according to 
patient need. Clinical tasks were performed by pharmacists, 
but technical and operational tasks could be performed by any 
member of the pharmacy team. Documentation for continu-
ity of care was noted in the pharmacy dispensing software.

Patient–pharmacist appointments: The appointments 
provided opportunities to review, optimize and/or deprescribe 
medication regimens holistically, provide health promotion 
education and offer additional clinical services, including health 
condition monitoring and immunization screening (Figure 1).

Data sources and measures
Data were extracted from pharmacy dispensing software from 
September 2017 to December 2018. Patients were enrolled 
continuously throughout the data collection period. Data col-
lection began on each patient’s enrolment date, which also 
served as the index date. Data collection ended on Decem-
ber 18, 2018, for all patients. The ABM program continued in 
pharmacies after data collection was complete.

The number of medications taken by each patient was deter-
mined by the number of unique chronic oral medications dis-
pensed on the patient’s profile at the time of their enrolment 
into the ABM. Medications were included if they were (1) pre-
scription medications dispensed to the patient and (2) chronic 
medications deemed as taken regularly for at least 3 months. 
Medications were excluded if they (1) were taken as needed, (2) 
did not have administration instructions (e.g., use as directed), 
(3) could be used for acute conditions (e.g., antibiotics, antivirals, 
laxatives, analgesics), (4) were not oral solid preparations (e.g., 
inhalers, sprays, eye/ear drops, patches oral liquids, supposito-
ries, injections, creams) or (5) had a day’s supply that could not be 
calculated (e.g., medications being tapered or titrated where the 
day’s supply could not be ascertained from the number of pills 
and directions for use). Polypharmacy was defined as taking 5 
or more medications, recognizing that this is likely an underes-
timate, as only chronic oral medications were considered.30 The 
Anatomical Therapeutic Chemical (ATC) Classification of pre-
scription medications was used to classify medications according 
to the organ or system upon which they act.31

Medical conditions were included based on the explicit 
documentation of a condition in the patient’s pharmacy man-
agement system profile or documentation within the patient’s 
medication review(s) scanned into their profile. Medical con-
ditions were also assigned if the patient was taking a medi-
cation where the indication could be confidently inferred 
according to typical clinical use and if the patient had no other 
medical condition documented for that medication (Appendix 
3). Medical conditions were independently assigned using the 
clinical judgement of 2 pharmacists on the study team. A third 
pharmacist performed a quality check to ensure validity of the 
assigned conditions.
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We identified patients who had received clinical services 
from their pharmacist. This could be a completed medica-
tion review (via the MedsCheck program) and/or a prescriber 
recommendation (via the Pharmaceutical Opinion Pro-
gram). Documentation in the patient’s profile was reviewed 
to determine if clinical service provision occurred prior to, 
on the date of or following enrolment in the ABM. The pro-
vision of a MedsCheck medication review included any type 
of MedsCheck available in Ontario (i.e., MedsCheck Annual, 
MedsCheck Diabetes, MedsCheck Home and MedsCheck 
Follow-up).16 Patients are eligible for a MedsCheck once per 
year (except for MedsCheck Follow-up, which can be provided 
more frequently) if they are taking 3 or more chronic medica-
tions and are eligible for provincial drug coverage. Visibility 
to MedsChecks conducted prior to each patient’s enrolment in 

the ABM was not available.16 It was assumed that all patients 
enrolled in the study were eligible for a MedsCheck.

Data analysis
Means and standard deviations were calculated for continu-
ous variables and proportions were calculated for categorical 
variables. Descriptive statistics and frequencies were analyzed 
using Stata version 16.32

Results

Demographics
There were 131 participants across the 3 participating com-
munity pharmacies. The mean ± SD age of patients was 70.8 
± 10.5 years, and 51.1% were women (Table 1). Patients 

FiguRe 1 timing and actions involved in the Wellness+ appointment-based model’s 2 key 
components: medication synchronization and patient–pharmacist appointments
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TaBle 1 baseline demographics of patients enrolled in the appointment-based model at 3 community 
pharmacies within a pharmacy banner in Ontario, canada (N = 131) 

Demographic characteristics n (%) or mean ± SD

Age 70.8 ± 10.5

Patients over 65 101 (77.1)

Female 67 (51.1)

Number of medical conditions 4.9 ± 2.2

Most common medical condition

 Hypertension (treatment or prevention) 115 (87.8)

 Dyslipidemia (treatment or prevention) 90 (68.7)

 GErD/dyspepsia/peptic ulcer disease 66 (50.4)

 Diabetes 44 (33.6)

 thyroid disorders 34 (26.0)

Number of chronic oral prescription medications on  
 patient profile

5.1 ± 2.7

Patients experiencing polypharmacy 73 (55.7)

Patients on common prescription medications

 rosuvastatin 47 (35.9)

 Metformin 39 (29.8)

 Amlodipine 31 (23.7)

 Perindopril 29 (22.1)

 Levothyroxine 29 (22.1)

 Pantoprazole 24 (18.3)

Patients on medication class (aTC classification)

 cardiovascular system 114 (87.0)

 Alimentary tract and metabolism 76 (58.0)

 Nervous system 55 (42.0)

 blood and blood-forming organs 37 (28.2)

 Hormonal preparations, excluding sex hormones 31 (23.7)

 Genitourinary system and sex hormones 27 (20.6)

GErD, gastroesophageal reflux disease; Atc, anatomical therapeutic chemical.
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were dispensed an average of 5.1 ± 2.7 chronic oral prescrip-
tion medications. Polypharmacy, defined as taking 5 or more 
included medications, was experienced by 55.7% of patients.

Participants had an average of 4.9 ± 2.2 medical conditions. 
Hypertension (87.8% of patients had this condition), dyslipid-
emia (68.7%) and gastroesophageal reflux disease/dyspepsia/
peptic ulcer disease (50.4%) were most common.

Among the 131 participants, the most frequently dispensed 
prescription medications were rosuvastatin (35.9% of patients 
were on this medication), metformin (29.8%), amlodipine 
(23.7%), perindopril (22.1%), levothyroxine (22.1%) and pan-
toprazole (18.3%).

The most commonly used class of prescription medications 
was cardiovascular medication, with 87% of participants tak-
ing a medication within this class.

In total, there were 982 patient visits to the pharmacies 
after enrolment in the ABM program. Patients had an average 
of 7.5 ± 5.1 visits over the course of their enrolment period, 
with an average of 295.8 ± 126 days of enrolment. The majority 
(91.6%) of follow-ups consisted of refill visits and could also 
include patient–pharmacist appointments where clinical ser-
vices such as MedsChecks were provided.

Clinical services
There were 82 unique MedsCheck medication reviews pro-
vided during the study period. Overall, 74 (56.5%) participants 
received 1 or more MedsCheck medication review service while 
enrolled in the ABM program (Table 2). Over half (58.5%) of 
the 82 MedsCheck services completed while enrolled in the 
ABM were Annual MedsChecks, while 20.7% were a Follow-Up 
MedsCheck, 19.5% were a Diabetes MedsCheck and 1.2% were 
a Home MedsCheck. MedsCheck services most often occurred 
on the day of enrolment (52/82 or 63.4%) than at subsequent 
appointments. Almost half of the MedsCheck services (47.6%) 
noted the identification of 1 or more DTPs, with 53 DTPs noted 
across all MedsCheck services delivered. The most common 
DTPs noted during MedsCheck services delivered were “needs 
additional drug therapy” (22.6%), “therapeutic duplication” 
(22.6%) and “adverse drug reaction” (17.0%).

Overall, 26 (19.8%) participants received 1 or more Phar-
maceutical Opinions (POs) as part of the Pharmaceutical 
Opinion Program while enrolled in the ABM for a total of 31 
POs during the study period (Table 2). Each PO corresponded 
to 1 DTP; thus, a total of 31 DTPs were identified across all 
POs. The most common DTPs identified from POs were 
“needs additional drug therapy” (35.5%), “adverse drug reac-
tion” (29.0%) and “dose too high” (16.1%). There were a num-
ber of medications implicated in DTPs identified through POs 
with no one medication or therapeutic class having a signifi-
cantly higher incidence than others.

Only 16 patients received a MedsCheck(s) and PO(s). 
Five of these patients had the same DTP identified (i.e., same 
patient, same medication, same date) in the MedsCheck and PO 

documentation. A total of 79 unique DTPs were identified across 
MedsCheck and PO clinical services throughout this study.

Discussion
In this study, an ABM approach was implemented in 3 inde-
pendent community pharmacies in Ontario. Consistent with 
the literature from studies on ABMs used in US pharmacies, 
patients were older adults living with multiple medical con-
ditions and polypharmacy.26,27 Further, cardiovascular con-
ditions remained the most common disease states among 
patients receiving care through the ABM in the Canadian envi-
ronment.27 These findings may be helpful for pharmacists in 
tailoring their clinical service offerings to those at risk of major 
adverse cardiovascular events (e.g., completing smoking cessa-
tion certification, stocking influenza and pneumococcal vac-
cines, being confident in leveraging shared decision-making 
tools for cardiovascular risk calculation, having patient hand-
outs preprinted). Further, pharmacists can focus their clini-
cal preparation on reviewing hypertension and dyslipidemia 
guidelines and landmark trials to assist with identifying DTPs 
for this patient demographic in the ABM and otherwise. As 
more research on patients receiving care through ABM is pub-
lished, additional considerations for other prominent medical 
conditions can emerge and be optimally utilized.

Our findings demonstrate the ABM is a potential sup-
port to providing reimbursable clinical pharmacy services, 
such as MedsCheck medication reviews and POs, within the 
community pharmacy environment. It is also notable that dif-
ferent types of medication reviews were carried out within 
the sample studied, demonstrating pharmacists could tailor 
medication reviews based on patient context. In our study, 
approximately 1 in 10 visits involved a formal MedsCheck or 
PO service and over half of the patients (56.5%) received 1 
or more MedsCheck medication reviews despite the average 
length of enrolment being less than a year. The provision of 
MedsCheck medication review service in this study is higher 
than was found in other studies.33,34 Dolovich et al.33 previously 
reported that approximately 1 in 9 Ontarians (11.1%) received 
a MedsCheck Annual between 2007 and 2013. Over half of 
the older adult population who received MedsCheck Annual 
services received a single MedsCheck Annual over the study 
period.33 Ignacy et al.34 found that 17.3% of Ontarians eligible 
for public drug coverage received a MedsCheck Annual over a 
1-year study period. The higher service provision in our study 
may have been a result of the clinical opportunity to provide 
a MedsCheck service within the structure of the ABM, as 
well as the patient population being composed of older adults 
experiencing polypharmacy. About 1 in 5 MedsCheck medi-
cation review services provided in this study were for follow-
up care. This low proportion of formal follow-up services 
provided reinforces findings from the existing literature and 
appears to be a consistent issue within community pharmacy 
practice.33 The proportion of follow-up in this study may also 
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reflect participants’ varying enrolment periods in the ABM 
program, where formal follow-up may have occurred outside 
of the study period. While the ABM was designed to promote 
continuity of care with different service offerings at follow-ups 
(which may have been informally or formally documented), 
this may represent an opportunity to incorporate formal medi-
cation review follow-up services into the structured ABM pro-
gram over a longer program implementation period.33

Of the medication review services provided, almost half 
included the identification of 1 or more DTPs. This is lower 
than the rates of DTPs experienced by older adult primary care 
populations.35 It is also less than reported by others who have 
implemented the ABM.26 This may have been because our DTP 
criteria were restricted to prescription medications (e.g., did 
not include publicly funded vaccines, over-the-counter medi-
cations or education/counselling), and those eligible for PO 

TaBle 2 clinical services uptake*

Clinical service characteristic

MedsCheck Pharmaceutical Opinion

n % n %

Patients receiving at least 1 service 74 56.5 26 19.8

Number of services completed on or after  
 enrolment

82† 31  

Number of patients who received a service

 1 66 89.2 21 80.8

 2 8 10.8 5 19.2

Total and type of DTPs identified in service 53 31  

 Adverse drug reaction 9 17.0 9 29.0

  Dangerously high dose prescribed or patient taking  
 too much medication

6 11.3 5 16.1

 Dose is too low 2 3.8 3 9.7

 Drug is not working as well as needed 5 9.4 1 3.2

 Noncompliance 7 13.2 0 0.0

 Patient needs additional drug therapy 12 22.6 11 35.5

 therapeutic duplication drug may not be necessary 12 22.6 1 3.2

 Unknown 0 0.0 1 3.2

Number of MedsChecks completed by type 82  

 Annual 48 58.5  

 Diabetes 16 19.5  

 Home 1 1.2  

 Follow-up 17 20.7  

Number of DTPs per MedsCheck 82  

 0 DtPs 41 50.0  

 1 DtP 25 30.5  

 2 DtPs 14 17.1  

 Number of DtPs could not be identified 2 2.4  

DtP, drug therapy problem.
*Medication review (Medschecks) and drug therapy problem identification (Pharmaceutical Opinions) services provided within the appointment-
based model at 3 community pharmacies within a pharmacy banner in Ontario, canada (N = 131).
†Fifty-two (70%) of Medschecks were completed on the day of enrolment.
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reimbursement (i.e., those with private drug coverage) were 
ineligible. Additional opportunities to help patients optimize 
their medications and resolve drug therapy problems likely 
exist and should be addressed to optimize implementation 
of the ABM. In terms of the most frequently identified DTPs, 
our study found that those optimizing medication regimens 
(needs additional drug therapy) and addressing medication 
safety issues (therapeutic duplication, adverse drug reaction, 
dose too high) were highest. This highlights the important role 
pharmacists can play, when clinical services are implemented, 
to ensure health conditions are addressed while preventing 
unsafe or improper medication use.

Strengths of this study include the intervention being 
conducted by multiple community pharmacists within their 
existing pharmacy practice sites of different sizes and time 
in operation, which may promote generalizability. Similar 
to other studies, the implementation of the ABM was aided 
by staff engagement and proactive organization of the pro-
gram.36,37 This highlights the potential to adopt the ABM while 
maintaining other routine responsibilities.

Limitations of this study include its focus on 3 commu-
nity pharmacies within a single community pharmacy banner 
in Ontario, restricted medication inclusion criteria and use of 
dispensing software to capture clinical service uptake. As only 
chronic oral prescription medications were included in the anal-
ysis, patients may have appeared less medically complex, with a 
lower prevalence of polypharmacy. Since clinical service uptake 
was measured through dispensing software, only services eligi-
ble for reimbursement were captured, and thus service uptake as 
well as DTP detection may have been underestimated. Further, 
the study assumed all patients were eligible for MedsChecks, 
which may have overestimated the number of eligible patients, 
as some may have already had a reimbursed MedsCheck within 
the previous time period prior to ABM, making them ineli-
gible for a reimbursed service and resulting in a conservative 

calculation of uptake. Patients were also enrolled for different 
periods of time, which may have limited the full view of ser-
vices they received. It is also important to note that this study 
did not set out to compare uptake of MedsCheck and Pharma-
ceutical Opinion programs with and without implementation 
of the ABM program. Our results suggest that more research is 
needed to better understand the impact of the ABM program on 
clinical service uptake. Future prospective studies could aim to 
catalogue all dispensed medications and capture clinical services 
and DTPs addressed during appointments irrespective of reim-
bursement availability for a set period of time for each patient. 
Moving forward, the feasibility of implementing the ABM could 
be evaluated looking at length of appointments, impact on staff-
ing requirements and cost-benefit analysis.

Conclusion
Patients enrolled in the ABM program within a set of 3 
Ontario-based pharmacies that were part of a Canadian com-
munity pharmacy banner group were most likely to have car-
diovascular health conditions and included older adults with 
multimorbidity experiencing polypharmacy. The study dem-
onstrated that the ABM may have contributed to the relatively 
high uptake of reimbursable MedsCheck medication reviews 
compared to previously reported rates in Ontario. However, 
more research is needed to understand the role of the ABM on 
MedsCheck Follow-Up services specifically. Pharmacists were 
able to identify and address drug therapy problems to promote 
medication safety and ensure that health conditions were effec-
tively managed. Future studies on the benefits and facilitators 
to implementing the ABM would assist with implementation 
and uptake of this approach to community pharmacy practice. 
Efforts to scale the ABM to more medically complex patients, 
increase DTP identification rates and incorporate formal  
MedsCheck Follow-Up services may enhance the value of this 
proactive model of pharmacy care. ■

From Wholehealth Pharmacy Partners (Tilli, Bhaidani, Baker, Wei), Markham, Ontario; and the Leslie Dan Faculty of Pharmacy (Mathers, Lin, Grootendorst, 
Cadarette, Dolovich), University of Toronto, Toronto, Ontario. Contact lisa.dolovich@utoronto.ca.

Acknowledgments: We thank the pharmacy staff at the study sites who implemented the appointment-based model and assisted with the collection of pharmacy 
management system data. We also recognize the students who helped at various stages of this project: Brian Tang for the development of the medication 
synchronization tool; Pooja Patel, Sara Rezahi, Lauren Tailor, Rachel Wong and David Zhaung for data analysis; and Divy Kochar and Shirley Fan for their work in 
reviewing and updating the literature on the appointment-based model.

Funding: This work was supported by an Innovation Fund Grant from the Canadian Foundation for Pharmacy (CFP) and through in-kind support from 
Wholehealth Pharmacy Partners and the University of Toronto’s Leslie Dan Faculty of Pharmacy.

Industry Sponsorship: This study was not sponsored by industry.

Author Contributions: AM, TT, QW and LD take full responsibility for the integrity of the data, accuracy of the data analysis and overall content as guarantors. LD 
is the principal investigator. SB, JB, LW, AM and LD conceptualized the study. SB applied for funding, with the support and guidance of LD and AM. LW performed 
the initial literature review. SB, JB, LW, AM, SMC, LD and TT designed the study. SB, JB, LW, AM, TT and QW acquired and analyzed the data. PG performed the 
statistical analysis. AM, TT, QW, PG and LD were involved in interpreting the data. TT and AM drafted the manuscript. All authors reviewed and approved the final 
version. All authors state that they had complete access to the study data that support the publication.

mailto:lisa.dolovich@utoronto.ca


C P J / R P C  •  m ay / J u n e  2 0 2 4  •  V O L  1 5 7 ,  N O  3  1 5 1

Original research 

References
1. Navickas R, Petric VK, Feigl AB, Seychell M. Multimorbidity: what do 
we know? What should we do? J Comorb 2016;6(1):4-11. doi:10.15256/
joc.2016.6.72
2. World Health Organization. Multimorbidity: technical series on safer pri-
mary care. Geneva (Switzerland): World Health Organization; 2016. Available: 
https://apps.who.int/iris/bitstream/handle/10665/252275/9789241511650-
eng.pdf (accessed Jul. 14, 2023).
3. Ho IS, Azcoaga-Lorenzo A, Akbari A, et al. Variation in the estimated 
prevalence of multimorbidity: systematic review and meta-analysis of 
193 international studies. BMJ Open 2022;12(4):e057017. doi:10.1136/
bmjopen-2021-057017
4. Hajjar ER, Cafiero AC, Hanlon JT. Polypharmacy in elderly patients. Am J 
Geriatr Pharmacother 2007;5(4):345-51. doi:10.1016/j.amjopharm.2007.12.002
5. Milosavljevic A, Aspden T, Harrison J. The impact of a community phar-
macy service on patients’ medication adherence and ambulatory sensitive 
hospitalizations. Res Social Adm Pharm 2020;16(7):904-13. doi:10.1016/j.
sapharm.2019.09.059
6. Farrell B, Clarkin C, Conklin J, et al. Community pharmacists as catalysts for 
deprescribing: an exploratory study using quality improvement processes. Can 
Pharm J (Ott) 2020;153(1):37-45. doi:10.1177/1715163519882969
7. Yuan C, Ding Y, Zhou K, Huang Y, Xi X. Clinical outcomes of community 
pharmacy services: a systematic review and meta-analysis. Health Soc Care 
Community 2019;27(5):e567-87. doi:10.1111/hsc.12794
8. Milosavljevic A, Aspden T, Harrison J. Community pharmacist-led inter-
ventions and their impact on patients’ medication adherence and other 
health outcomes: a systematic review. Int J Pharm Pract 2018;26(5):387-97. 
doi:10.1111/ijpp.12462
9. Kellar J, Lake J, Steenhof N, Austin Z. Professional identity in phar-
macy: opportunity, crisis or just another day at work? Can Pharm J (Ott) 
2020;153(3):137-40. doi:10.1177/1715163520913902
10. Ross A, Jami H, Young HA, Katz R. Sync and swim: the impact of medica-
tion consolidation on adherence in Medicaid patients. J Prim Care Community 
Health 2013;4(4):240-4. doi:10.1177/2150131913486481
11. Siu AH, Krass I, Mitchell B, McNamara K. Implementation of diabe-
tes screening in community pharmacy—factors influencing successful 
implementation. Res Social Adm Pharm 2021;17(9):1606-13. doi:10.1016/j.
sapharm.2020.12.013
12. Beshir SA, Hanipah MA. Knowledge, perception, practice and barri-
ers of breast cancer health promotion activities among community phar-
macists in two districts of Selangor state, Malaysia. Asian Pac J Cancer Prev 
2012;13(9):4427-30. doi:10.7314/apjcp.2012.13.9.4427

13. Björkman I, Viberg N, Rydberg L, Stälsby Lundborg C. Health promo-
tion at Swedish pharmacies: views of the staff. Pharm Pract 2008;6(4):211-8. 
doi:10.4321/s1886-36552008000400007
14. Anderson C. Health promotion in community pharmacy: the 
UK situation. Patient Educ Couns 2000;39(2-3):285-91. doi:10.1016/
s0738-3991(99)00025-7
15. Laliberté MC, Perreault S, Damestoy N, Lalonde L. Ideal and actual 
involvement of community pharmacists in health promotion and prevention: 
a cross-sectional study in Quebec, Canada. BMC Public Health 2012;12(1):1. 
doi:10.1186/1471-2458-12-192
16. Government of Ontario, Ministry of Health and Long-Term Care. Health 
care professionals: MedsCheck. Toronto (Canada): Government of Ontario; 
July 5, 2016. http://health.gov.on.ca/en/pro/programs/drugs/medscheck/med 
scheck_original.aspx (accessed Feb. 25, 2021).
17. Government of Ontario, Ministry of Health and Long-Term Care. Health 
care professionals: pharmaceutical opinion program. Toronto (Canada): Gov-
ernment of Ontario; January 14, 2013. Available: http://www.health.gov.on.ca/
en/pro/programs/drugs/pharmaopinion/ (accessed Feb. 25, 2021).
18. APhA Foundation. White paper on pharmacy’s appointment based model: 
a prescription synchronization program that improves adherence. Washington 
(DC): APhA Foundation; 2013. Available: https://www.aphafoundation.org/
sites/default/files/ckeditor/files/ABMWhitePaper-FINAL-20130923(3).pdf 
(accessed Oct. 10, 2022).
19. Patti M, Renfro CP, Posey R, Wu G, Turner K, Ferreri SP. Systematic review 
of medication synchronization in community pharmacy practice. Res Social 
Adm Pharm 2019;15(11):1281-8. doi:10.1016/j.sapharm.2018.11.008
20. Barnes B, Hincapie AL, Luder H, Kirby J, Frede S, Heaton PC. Appoint-
ment-based models: a comparison of three model designs in a large chain com-
munity pharmacy setting. J Am Pharm Assoc 2018;58(2):156-62. doi:10.1016/j.
japh.2018.01.005
21. Nsiah I, Imeri H, Jones AC, Bentley JP, Barnard M, Kang M. The 
impact of medication synchronization programs on medication adher-
ence: a meta-analysis. J Am Pharm Assoc 2021;61(4):e202-11. doi:10.1016/j.
japh.2021.02.005
22. Krumme AA, Glynn RJ, Schneeweiss S, et al. Medication synchronization 
programs improve adherence to cardiovascular medications and health care 
use. Health Aff 2018;37(1):125-33. doi:10.1377/hlthaff.2017.0881
23. Clifton CL, Branham AR, Moose JS, Rhodes LA, Marciniak MW. Finan-
cial impact of patients enrolled in a medication adherence program at an 
independent community pharmacy. J Am Pharm Assoc 2018;58(4):S109-13. 
doi:10.1016/j.japh.2018.04.022

Informed Consent : Informed consent was not required for this article.

Declaration of Conflicting Interests: The authors declared no potential conflicts of interest with respect to the research, authorship and/or publication of this article.

Statement of Human Rights: The study received approval from the University of Toronto Human Research Ethics Program (REB Protocol # 36810).

Data Availability Statement: The data underlying this article cannot be shared publicly to maintain the privacy of individuals and pharmacies that participated in 
the study. The data will be shared on reasonable request to the corresponding author.

Supplemental Material: Supplemental material for this article is available online.

ORCID iDs: Tiana Tilli  https://orcid.org/0000-0002-4927-514X
Annalise Mathers  https://orcid.org/0000-0002-4864-6359
Lisa Dolovich  https://orcid.org/0000-0002-0061-6783

https://apps.who.int/iris/bitstream/handle/10665/252275/9789241511650-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/252275/9789241511650-eng.pdf
http://health.gov.on.ca/en/pro/programs/drugs/medscheck/medscheck_original.aspx
http://health.gov.on.ca/en/pro/programs/drugs/medscheck/medscheck_original.aspx
http://www.health.gov.on.ca/en/pro/programs/drugs/pharmaopinion/
http://www.health.gov.on.ca/en/pro/programs/drugs/pharmaopinion/
https://www.aphafoundation.org/sites/default/files/ckeditor/files/ABMWhitePaper-FINAL-20130923(3).pdf
https://www.aphafoundation.org/sites/default/files/ckeditor/files/ABMWhitePaper-FINAL-20130923(3).pdf
https://orcid.org/0000-0002-4927-514X
https://orcid.org/0000-0002-4864-6359
https://orcid.org/0000-0002-0061-6783


1 5 2    C P J / R P C  •  m ay / J u n e  2 0 2 4  •  V O L  1 5 7 ,  N O  3

Original research 

24. Cheng A, Hughes TD, Chen HH, Ozawa S, Ferreri SP. Beyond refill align-
ment: evaluating the impact of appointment-based model. Res Social Adm 
Pharm 2022;18(10):3751-7. doi:10.1016/j.sapharm.2022.05.004
25. Lin Q, Mathers A, Tilli T, et al. Implementation of the appointment-based 
model in community pharmacies: an analysis of refills and adherence. Res 
Social Adm Pharm 2023;19(9):1286-91. doi:10.1016/j.sapharm.2023.05.011
26. Fitzpatrick RM, Witry MJ, Doucette WR, et al. Retrospective analysis of 
drug therapy problems identified with a telephonic appointment-based model 
of medication synchronization. Pharm Pract (Granada) 2019;17(2):1373. 
doi:10.18549/PharmPract.2019.2.1373
27. Ariyo O, Kinney O, Brookhart A, Nadpara P. Medication therapy problems 
and vaccine needs identified during initial appointment-based medication 
synchronization visits. J Am Pharm Assoc 2019;59(4):S67-71. doi:10.1016/j.
japh.2019.04.019
28. Luder HR, Kunze N, Heaton PC, Frede SM. An appointment-based model 
to systematically assess and administer vaccinations. J Am Pharm Assoc 
2018;58(3):290-5. doi:10.1016/j.japh.2018.02.010
29. Butler KT, Ruisinger JF, Bates J, Prohaska ES, Melton BL. Participant satis-
faction with a community-based medication synchronization program. J Am 
Pharm Assoc 2015;55(5):534-9. doi:10.1331/JAPhA.2015.14242
30. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polyphar-
macy? A systematic review of definitions. BMC Geriatr 2017;17(1):230. 
doi:10.1186/s12877-017-0621-2

31.  World Health Organization. Anatomical Therapeutic Chemical (ATC) clas-
sification. Geneva (Switzerland): World Health Organization; 2021. Available: 
https://www.who.int/tools/atc-ddd-toolkit/atc-classification (accessed Apr. 8, 
2021).
32. StataCorp. Stata statistical software: release 16. College Station (TX): Stata-
Corp LLC; 2019.
33. Dolovich L, Consiglio G, MacKeigan L, et al. Uptake of the Meds-
Check annual medication review service in Ontario community phar-
macies between 2007 and 2013. Can Pharm J (Ott) 2016;149(5):293-302. 
doi:10.1177/1715163516662670
34. Ignacy TA, Camacho X, Mamdani M, Juurlink D, Paterson JM, Gomes 
T. Professional pharmacy services and patient complexity: an observational 
study. J Pharm Pharm Sci 2015;18(5):863-70. doi:10.18433/j3z60q
35. Lau E, Dolovich LR. Drug-related problems in elderly general practice 
patients receiving pharmaceutical care. Int J Pharm Pract 2005;13(3):165-77. 
doi:10.1211/ijpp.13.3.0002
36. Herbert SM, Heck LA, Vogel AN, et al. Strategies for implementing the 
appointment-based model at a rural independent chain of community phar-
macies. J Am Pharm Assoc 2022;62(1):104-11. doi:10.1016/j.japh.2021.09.009
37. Hughes TD, Cutrell S, Minshew LM, Brown P, Ferreri SP. An exploration of 
barriers, facilitators and practical solutions for adopting medication synchro-
nization into community pharmacies: a qualitative analysis. Explor Res Clin 
Soc Pharm 2022;5:100111. doi:10.1016/j.rcsop.2022.100111

https://www.who.int/tools/atc-ddd-toolkit/atc-classification

