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ABSTRACT - PURPOSE: To examine the association between the provision of professional pharmacy 
services (PPS) and patient complexity as determined by the number of distinct medications dispensed in 
Ontario. METHODS: We conducted a cross-sectional study among all individuals dispensed one or more 
medications under the Ontario Public Drug Program (OPDP) between April 1st, 2012 and March 31st, 2013. We 
compared characteristics of patients receiving 1 or more PPS to those receiving no PPS. To assess the 
relationship between patient complexity (as measured by the number of chronic medications dispensed) and 
receipt of PPS, we reported the number and proportion of patients eligible for Ontario Drug Benefits (ODB) 
who received a PPS within each patient complexity group, and compared these proportions using the Cochran-
Armitage test. RESULTS: Over the 1-year study period, 27.1% (N = 799,674 of 2,946,183) of ODB 
beneficiaries received at least one professional pharmacy service. Among these services, more than two-thirds of 
the patients received a MedsCheck service (N=511,490; 64.0%). Overall, individuals who received a PPS tended 
to be older, more likely to reside in a long-term care (LTC) facility, have multiple comorbidities, and were more 
likely to have been prescribed 9 or more medications in the past year. As patient complexity increased, the 
proportion of ODB beneficiaries who received PPS also increased; 3.0% of individuals prescribed between 1 
and 2 medications in the past year received PPS, while 53.6% of those treated with 13 or more medications 
received PPS (p<0.0001). CONCLUSIONS: Although the findings of our study suggest the use of PPS 
increases with patient complexity, many complex patients are not receiving these services. Further studies are 
required to better understand why patients do not access these services, the impact of professional pharmacy 
services on patient health outcomes, and their value for the health care system. 
 
This article is open to POST-PUBLICATION REVIEW. Registered readers (see “For 
Readers”) may comment by clicking on ABSTRACT on the issue’s contents page. 
__________________________________________________________________________________________ 
 
INTRODUCTION 
 
Increasing scrutiny of health care budgets has 
pushed healthcare systems in several jurisdictions to 
expand the provision of services by allied health 
care professions. The expansion of professional 
pharmacy services (PPS) aims to better utilize the 
specialized knowledge of pharmacists to provide 
pharmaceutical patient care while increasing the 
efficiency of the healthcare system and improving 
patient outcomes. In particular, PPS aim to improve 
pharmaceutical care and address gaps in our system 
whereby medication errors occur.  Many PPS focus 

on patients taking multiple medications, since 
polypharmacy predisposes patients to adverse drug 
reactions (1-3), drug-drug interactions (4,5) and 
non-adherence (6,7).   

The Ontario Public Drug Program initiated the 
MedsCheck Program in 2007 to address concerns 
around medication safety and polypharmacy.  
Ontarians taking 3 or more medications for a 
chronic condition are eligible for an annual one-on- 
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one meeting with their pharmacist to review their 
medications, better understand their medication 
therapy, and ensure that medications are being 
taken as prescribed (8). Since 2007, MedsCheck has 
been expanded with particular foci on patients with 
diabetes (MedsCheck Diabetes), residents of long-
term care homes (MedsCheck Long-Term Care 
[LTC]) and recipients of home care (MedsCheck at 
Home). Other services that have since been made 
available include the Pharmaceutical Opinion 
Program, whereby pharmacists who identify 
problems related to drug therapy work alongside 
their patients’ physicians and make 
recommendations to improve their therapy. Finally, 
the Pharmacy Smoking Cessation Program is a 
comprehensive program in which pharmacists 
counsel and monitor patients who wish to quit 
smoking. The above services are compensated to 
varying degrees by the Ontario Public Drug 
Program. Similar programs exist in other 
jurisdictions (9-11) and thus Ontario’s experience is 
a case study in the implementation of these services. 

Despite the introduction of targeted PPS over 
the past several years, little is known about the 
extent to which these services are used across 
Ontario, and whether they are being delivered to 
patients most at risk of adverse drug events. The 
objective of this study was to assess the extent to 
which patient complexity was related to provision 
of PPS in Ontario. 
 
METHODS 
 
We conducted a population-based cross-sectional 
study among all active ODB beneficiaries (defined 
as those who received one or more prescription 
drugs reimbursed by the Ontario Public Drug 
Program) between April 1st, 2012 and March 31st, 
2013. Within this cohort, we stratified patients 
according to their receipt of a PPS over the study 
period and type of PPS received.  PPS offered in 
Ontario included MedsCheck, MedsCheck at Home, 
MedsCheck LTC, MedsCheck Diabetes, 
Pharmaceutical Opinion Program, and the 
Pharmacy Smoking Cessation Program. This study 
was approved by the Research Ethics Board of 
Sunnybrook Health Sciences Centre, Toronto, 
Ontario. 
   
Data Sources 
We used the Ontario Drug Benefit (ODB) database 
to identify all patients eligible for public drug 

coverage, and all PPS provided over the study 
period. This database contains computerized 
records for all prescriptions and PPS reimbursed 
through the public drug program in Ontario, and has 
an error rate of less than 1% (12).  We identified 
patient demographics, including age, gender, 
income quintile and location of residence, using the 
Registered Persons Database, which contains 
information on all Ontarians who ever received a 
health card number.  Finally, we used the Canadian 
Institute for Health Information (CIHI) Discharge 
Abstract Database, the CIHI National Ambulatory 
Care Reporting System, and the Ontario Health 
Insurance Program Database to identify patient 
history of inpatient hospitalizations, emergency 
department visits, and outpatient physician visits in 
the past 2 years, respectively. 
  
Characteristics of Patients Receiving 
Professional Pharmacy Services 
We identified all individuals who received at least 
one PPS over the study period and compared the 
characteristics of these patients to those eligible for 
public drug coverage who received no PPS over the 
same period. The index date for the cohort of 
patients receiving PPS was the date of the first 
service received over the study period.  Among 
those receiving no PPS, the index date was defined 
as the date of their first medication received over 
the study period.  Variables measured included age, 
sex, neighbourhood income quintile, location of 
residence (LTC or community), and rural or urban 
residence.  Patient comorbidity was defined using 
the Johns Hopkins Aggregated  Diagnostic Groups 
(ADGs) based on hospital visits, emergency 
department visits and physician claims in the 2 
years prior to the index date. ADGs were used 
because these generate clinically similar clusters of 
patients based on recent diagnoses (13).   
Furthermore, patient complexity was defined based 
on the number of distinct drugs dispensed to the 
patient in the past 1 year, categorized into 1-2, 3-4, 
5-6, 7-8, 9-12 and 13 or more drugs (14). We 
applied the number of distinct drugs used over a 
one-year period as a surrogate for patient 
complexity, which has shown to predict future 
physician visits, healthcare expenditures, mortality, 
and hospitalizations (14). 
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Professional Pharmacy Services and Patient 
Complexity 
To assess the relationship between increasing 
patient complexity and receipt of PPS, we reported 
the number and proportion of ODB eligible patients 
who received a PPS within each patient complexity 
group. In the analysis stratified by PPS type, 
patients who received multiple types of PPS over 
the year were included once in each PPS category.  
 
STATISTICAL ANALYSIS 
 
All binary variables were summarized using 
proportions, and continuous variables were 
summarized using medians and interquartile ranges 
(IQRs).  We compared characteristics of patients 
who received PPS and those who did not using 
standardized differences. A standardized difference 
greater than 0.10 was defined as a meaningful 
difference (15). We used the Cochran-Armitage 
trend test to determine whether there was a 
statistically significant increase in the prevalence of 
PPS by patient complexity.  All analyses were 
conducted using SAS Version 9.3 (SAS Institute, 
Cary, North Carolina) at the Institute for Clinical 
Evaluative Sciences. 
 
RESULTS 
 
In fiscal year 2012, 27.1% (N = 799,674 of 
2,946,183) of Ontarians eligible for public drug 
coverage received at least one PPS (Table 1). 
Among these services, two-thirds of the patients 
received a MedsCheck service (N=511,490), 15.4% 
(N=123,216) received a MedsCheck Diabetes 
service, 11.3% (N=90,288) received MedsCheck in 
LTC, 3.3% (N=26,529) received MedsCheck at 
home, and 22.3% (N=178,342) were part of the 
Pharmaceutical Opinion Program (Table 2). Only 
0.5% (N=4,137) of patients were part of the 
Pharmacy Smoking Cessation Program. 

Overall, individuals receiving PPS in Ontario 
were considerably different from those who 
received no services (Table 1).  In particular, they 
tended to be older (median 73 years vs. 66 years) 
and more likely to reside in a LTC facility (10.9% 
vs. 0.3%). Furthermore, those receiving PPS were 
more likely to have multiple comorbidities (34.5% 
with 10 or more ADGs) compared to those who 
received no such services (19.8% with 10 or more 
ADGs), and were more likely to have been 
prescribed 13 or more medications in the past year 

(28.5% vs. 9.3% among PPS recipients and non-
recipients, respectively). 

In general, we found that as patient complexity 
increased, the proportion of ODB beneficiaries who 
received PPS also increased (p<0.0001) (Figure 1).   
For example, few individuals (3.0%) prescribed 1 to 
2 medications in the past year received a PPS, while 
greater than half (53.6%) of those who received 13 
or more medications received a PPS. Furthermore, 
the types of services provided became more 
variable as patient complexity increased (Figure 2). 
Among lower complexity patients, MedsCheck was 
the most commonly provided service; however as 
complexity increased, other services including 
Pharmaceutical Opinion Program, MedsCheck LTC 
and MedsCheck Diabetes became more prevalent. 
 
DISCUSSION 
 
This population-based study of PPS use in Ontario 
found that approximately one-third (27.1%) of 
patients eligible for public drug coverage received 
at least one service over the course of a year, and 
that the use of these services appears to increase as 
patient complexity increases. However, despite this 
trend, almost half of the most complex patients 
(those prescribed 13 or more prescriptions) did not 
receive any such services, suggesting that there is 
significant room for improvement of access and 
expansion to patients who could benefit from these 
services.  

These low rates of PPS use are surprising given 
that 98% of pharmacies in Ontario provide 
MedsCheck services (8). Low observed rates may 
be driven by pharmacies infrequently offering these 
services. Many pharmacies may have limited staff 
and time to provide these services, or may be 
apprehensive to engage in new services that may 
interfere with workflow (16). Furthermore, because 
pharmacy reimbursement for services is not tied to 
patient complexity, some pharmacists may be 
deterred from providing these services to highly 
complex patients taking multiple medications given 
the time commitment required to conduct the 
service (17). The introduction of new PPS in 
Alberta and Saskatchewan revealed varying levels 
of acceptability from pharmacists based on factors 
including the perception of the ability of services to 
improve patient care, easy incorporation into 
workflow, ability to provide adequate follow-up and 
liability (18,19).  
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Table 1. Baseline characteristics of Ontario Drug Benefit beneficiaries who have filled at least one prescription and have 
received any professional pharmacy services versus patients who have received no services between April 2012 and 
March 2013 

Any Professional 
Pharmacy Service 

No Services Standardized 
Differences 

  N=799,674 N=2,146,509 
Age at cohort entry in years  
(Median, IQR) 73 (66-81) 66 (45-74) 0.62 

Sex 

Undefined 2,004 (0.3%) 24,636 (1.1%) 0.09 

Female 448,178 (56.0%) 1,158,394 (54.0%) 0.04 

Male 349,492 (43.7%) 963,479 (44.9%) 0.02 

Neighbourhood income quintile 

Q1 (lowest) 184,485 (23.1%) 528,601 (24.6%) 0.04 

Q2 166,590 (20.8%) 435,376 (20.3%) 0.01 

Q3 151,977 (19.0%) 388,160 (18.1%) 0.02 

Q4 149,788 (18.7%) 383,179 (17.9%) 0.02 

Q5 (highest) 141,166 (17.7%) 376,540 (17.5%) 0.00 

Missing 5,668 (0.7%) 34,653 (1.6%) 0.08 

Location of residence 

Residents of LTC facilities 87,460 (10.9%) 6,525 (0.3%) 0.63 

Community-dwelling seniors 557,113 (69.7%) 1,241,182 (57.8%) 0.24 

Community-dwelling non-seniors 155,101 (19.4%) 898,802 (41.9%) 0.48 

Rural residence 

Missing 3,129 (0.4%) 28,232 (1.3%) 0.09 

No 699,952 (87.5%) 1,834,569 (85.5%) 0.06 

Yes 96,593 (12.1%) 283,708 (13.2%) 0.03 

Number of comorbidities¹ 

0 4,728 (0.6%) 53,003 (2.5%) 0.14 

1-5 215,754 (27.0%) 875,883 (40.8%) 0.29 

6-9 303,183 (37.9%) 791,687 (36.9%) 0.02 

10+ 276,009 (34.5%) 425,936 (19.8%) 0.35 

Patient Complexity: Drugs2 

1-2 24,041 (3.1%) 793,327 (37.0%) 0.80 

3-4 84,622 (10.6%) 387,728 (18.1%) 0.21 

5-6 125,979 (15.8%) 291,366 (13.6%) 0.06 

7-8 130,302 (16.3%) 215,685 (10.0%) 0.19 

9-12 205,913 (25.7%) 259,372 (12.1%) 0.38 

13 or more 227,817 (28.5%) 199,031 (9.3%) 0.57 
1. Defined as the number of Johns Hopkins Major Expanded Diagnosis Clusters using hospital, emergency department, 
and physician visits in the past 2 years.  
2. Based on 1 year prior to cohort entry. 
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Figure 1. Proportion of Ontario Drug Benefit beneficiaries receiving any professional pharmacy service(s) by patient 
complexity group between April 2012 and March 2013. 
 

 
 
Figure 2. Prevalence of Ontario Drug Benefit beneficiaries receiving one or more professional pharmacy services by 
patient complexity, broken down by professional pharmacy service type between April 2012 and March 2013. Note that 
total pecentages add up to more than 100% because individuals can receive more than one type of service. 



J Pharm Pharm Sci (www.cspsCanada.org) 18(5) 863 - 870, 2015 
 

 
 

868 

Additionally, patient compliance and refusal of 
service may be partially driving these results. 
Studies in other jurisdictions have shown that 
following the implementation of similar services, 
patient refusal of these services steadily declined 
over time (21,22). In addition to increased uptake, 
patient perceptions of PPS in other jurisdictions 
have considerably improved over time in the areas 
of medications reviews (22) and with pharmacists 
as immunizers (23). Each of the included services in 
our analysis have been available for varying lengths 
of time from the implementation of the MedsCheck 
Program in 2007 to the implementation of the 
Smoking Cessation and Pharmaceutical Opinion 
programs in 2011 (24-26). At the time of this study 
all programs were still relatively new and uptake of 
services is likely to rise with increased familiarity. 

Complex patients are among the most 
vulnerable subjects, as well as being a group that 
consumes a great amount of healthcare resources. 
As a result, several programs exist that have been 
designed to target pharmacy services towards these 
high needs patients. For example, Fairview 
Pharmacy Service’s Medication Therapy 
Management (MTM) Program in the United States 
uses internal databases to identify complex patients 
using criteria that include individuals not meeting 
their goals of therapy, those missing key drug 
therapies, and those with high utilization patterns 
and risk (27). Studies analyzing the effect of 
Fairview Pharmacy’s MTM services targeting 
diabetes and asthma management have 
demonstrated statistically significant improvements 
in clinical parameters for both groups (27, 28). 
Furthermore, in a randomized controlled trial 
conducted in Ontario, Hogg et al. showed that in a 
study randomizing ‘at-risk’ patients to either 
standard care or to an interdisciplinary team, which 
included the use of PPS provided by a pharmacist, 
the team care approach led to improved quality of 
care for chronic disease management (29). 
Although other jurisdictions across Canada and 
internationally have implemented PPS, we are 
unable to compare the uptake of services in Ontario 
to that of other jurisdictions since there is a paucity 
of evidence related to this topic, particularly those 
which compare service uptake by patient 
complexity. This highlights the need for further 
research in this area, which will allow for 
comparisons between jurisdictions that can inform 
policy-makers as they continue to develop and 
review these services. 

Our study has several strengths, including the 
population-based nature of the analysis, and the 
ability to look at associations between receipt of 
PPS in regular practice and patient complexity and 
comorbidity.  However, some limitations merit 
emphasis.  First, our definition of PPS is based on 
specific services for which pharmacists can bill for 
reimbursement. It is possible that some pharmacists 
are providing these services to patients without 
billing for reimbursement, which we would not 
capture.  However, given that these services are 
readily reimbursed, it is unlikely to have a large 
influence on our findings.  Second, we restricted 
our population to those individuals who are eligible 
for public drug coverage in Ontario to ensure that 
we could determine their past medication history.  
Since all individuals aged 65 and older in Ontario 
are eligible for drug coverage, we estimate that this 
cohort captures a large proportion of complex 
patients.  
 
CONCLUSION 
 
Although the prevalence of use of PPS in Ontario is 
fairly high, there remain a large number of 
underserviced patients with complex medical needs 
who may benefit from these programs.  Future 
research is required to better understand the 
facilitators and barriers to access of PPS among 
complex patients and, ultimately, the impact of PPS 
on patient health outcomes. 
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Table 2: Proportion of all ODB beneficiaries who have received a professional pharmacy service, stratified by patient complexity, April 2012 - March 2013 

Patient 
Complexity:  

Drugs¹ 

Any Professional 
Pharmacy 

Service 

MedsCheck MedsCheck LTC MedsCheck 
at Home 

MedsCheck 
Diabetes 

Pharma-ceutical 
Opinion 
Program 

Pharmacy 
Smoking 
Cessation 
Program 

No Services 

 N=799,674 N=511,490 N=90,288 N=26,529 N=123,216 N=178,342 N=4,137 N=2,146,509 

1-2 25,041 
(3.1%) 

16,682 
(3.3%) 

1,203 
(1.3%) 

373 
(1.4%) 

3,016 
(2.4%) 

4,871 
(2.7%) 

283 
(6.8%) 

793,327 
(37.0%) 

3-4 84,622 
(10.6%) 

67,164 
(13.1%) 

3,624 
(4.0%) 

1,427 
(5.4%) 

6,447 
(5.2%) 

11,324 
(6.3%) 

498 
(12.0%) 

387,728 
(18.1%) 

5-6 125,979 
(15.8%) 

96,092 
(18.8%) 

6,977 
(7.7%) 

2,553 
(9.6%) 

13,676 
(11.1%) 

17,866 
(10.0%) 

567 
(13.7%) 

291,366 
(13.6%) 

7-8 130,302 
(16.3%) 

91,687 
(17.9%) 

10,096 
(11.2%) 

3,458 
(13.0%) 

18,705 
(15.2%) 

22,329 
(12.5%) 

564 
(13.6%) 

215,685 
(10.0%) 

9-12 205,913 
(25.7%) 

127,910 
(25.0%) 

23,639 
(26.2%) 

7,092 
(26.7%) 

36,487 
(29.6%) 

45,764 
(25.7%) 

901 
(21.8%) 

259,372 
(12.1%) 

13 or more 227,817 
(28.5%) 

111,955 
(21.9%) 

44,749 
(49.6%) 

11,626 
(43.8%) 

44,885 
(36.4%) 

76,188 
(42.7%) 

1,324 
(32.0%) 

199,031 
(9.3%) 

1. Based on 1 year prior to cohort entry. 

 
 


