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	Abstract

Introduction: Canadians living in rural and northern 
communities face particular health needs and chal-
lenges in accessing primary care services. Ontario 
pharmacists are increasingly able to optimize patient 
care with a broadening scope of practice; this was 
highlighted during the COVID-19 pandemic. This 
study explores the geographic distribution of phar-
macists to evaluate their potential to deliver health 
care in rural and northern Ontario communities.

Methods: A secondary analysis of the Ontario Col-
lege of Pharmacists’ registry data was undertaken, 
with all Part A pharmacists who had at least 1 
patient care practice site included in the analysis. 
Full-time equivalent (FTE) hours worked at each 

practice site were calculated and compared with 
the population distribution. Ratios of FTEs per 1000 
residents by census subdivision (which represents 
communities) were calculated and compared by 
geography, north vs south and urban vs rural (fur-
ther subdivided by metropolitan-influenced zones).

Results: The greatest availability of pharmacist 
FTEs was found in urban communities (with slightly 
better availability in the north), whereas the lowest 
availability was found in the most rural communi-
ties. A more granular observation revealed that 
northern communities were more likely to have 
no local pharmacist access (72%) compared with 
southern communities (24%).

Discussion: Rural and northern communities are underserved. Novel approaches to overcoming the rural 
pharmacist care gap include rural practice incentives, targeted enrollment of rural students, increased rural 
exposure in pharmacy schools and the utilization of new technologies such as telepharmacy and drone 
medication deliveries. Can Pharm J (Ott) 2022;155:267-276.

Pharmacists are often 
referred to as the 
most accessible health 
professionals; however, 
previous research has 
found that this level 
of accessibility may 
depend on where an 
individual resides. 
We were interested 
in understanding 
pharmacist accessibility 
in Ontario, with a 
particular focus on 
accessibility among 
northern and rural 
communities.

Les pharmaciens sont 
souvent appelés les 
professionnels de la 
santé les plus accessibles; 
toutefois, des recherches 
antérieures ont 
montré que ce niveau 
d’accessibilité peut 
dépendre de l’endroit 
où une personne réside. 
Nous étions intéressés à 
comprendre l’accessibilité 
aux pharmaciens en 
Ontario, en mettant 
particulièrement l’accent 
sur l’accessibilité dans les 
collectivités nordiques et 
rurales.

Introduction
The health of Canadians in rural and northern 
communities has been a national and regional 
priority for decades; as a result, there is substan-
tial research characterizing the health needs of 
these Canadians and the challenges they face in 
accessing care. Historically, research has focused 
on how the shortage of physicians in rural and 
northern communities is a key barrier to health 

care access.1-3 However, with changing scopes 
of practice and novel care-delivery models, it 
is important to also consider the availability 
of other health professionals, such as pharma-
cists.2 This was particularly evident during the 
COVID-19 pandemic.

Barriers to the provision of care in rural 
and remote communities include logistical 
challenges such as travel distance to services, 
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weather, transportation, clinic operating hours and difficulty 
in booking appointments.2,4-6 Rural community members have 
also expressed cultural and interpersonal concerns regarding 
access to care, such as the importance of shared values and the 
desire for more longitudinal relationships with community 
health care providers; yet these same communities have higher 
rates of health care worker turnover, making these barriers 
difficult to overcome.2 For example, previous work has dem-
onstrated that rural southern Ontario is distinct from rural 
northern Ontario with respect to physician workforce demo-
graphics, practice structures and hours worked.7,8

Similarly, rural-urban differences in health disparities may 
not be uniform for all rural areas of Ontario. For example, at 
the provincial level, urban areas have a higher age-standardized 
prevalence of diabetes than rural areas do, but several areas in 
rural northern Ontario have a significantly higher prevalence 
than the provincial average, whereas areas in rural southern 
Ontario have a significantly lower prevalence.9 A similar pat-
tern emerges when looking at age-standardized hypertension 
prevalence, with northern rural areas significantly above the 
provincial average and southern rural areas significantly below 
the provincial average.9

Given that the barriers to care and the actual health care needs 
of rural communities may be quite distinct from one another, 
even within the province, geographic analyses of health care 
professionals and their service delivery should be more granular 

than just rural versus urban if we are to better understand where 
and how health care capacity can be best situated.

Ontario pharmacists are increasingly able to provide opti-
mal patient care with a wider suite of services and certainly 
have demonstrated this during the COVID-19 pandemic. In 
fact, pharmacists, when compared with physicians, are more 
likely to serve patients who take medications, regardless of 
the size of the community in which they practice.10 In addi-
tion, they are available during periods of extended hours, and 
appointments are often not needed. It is therefore important 
to understand the geographic distribution of pharmacists to 
evaluate their potential in delivering health care to Ontarians 
residing in rural and northern communities. While previous 
work has assessed the distribution of pharmacies in Ontario 
by urban versus rural status,11 it did not consider differences 
between northern or southern regions and measured phar-
macy presence rather than pharmacist availability to provide 
care. The present study characterizes the availability of phar-
macists, as measured by full-time equivalent (FTE) hours 
worked, in communities across Ontario, including compari-
sons that include rural and northern considerations.

KNOWLEDGE INTO PRACTICE	

•• In Ontario, 99.4% of residents in urban communities live 
within 5 km of a pharmacy, compared with 40.9% of rural 
residents. However, little is known about the distribution 
and availability of pharmacists in the north compared 
with the south or across various degrees of rurality.

•• Most northern communities (72%) have no local access 
to a pharmacist, compared with 24% of communities in 
the south. This trend is particularly pronounced in rural 
communities that are at a greater distance from urban 
centres.

•• As pharmacists’ scope of practice expands, the profession 
is becoming increasingly relied upon to provide a number 
of community-based primary care services, although 
many rural and northern communities are underserved 
by pharmacists, which is a barrier to accessing these 
services.

•• Novel approaches should be considered to overcome 
rural pharmacist gaps, including rural practice incentives, 
targeted enrollment of students with rural backgrounds, 
exposure to rural practice in pharmacy schools and the 
use of new technologies such as telepharmacy and drone 
medication deliveries.

MISE EN PRATIQUE DES 
CONNAISSANCES	                                

•• En Ontario, 99,4 % des résidents des communautés 
urbaines habitent à moins de 5 km d’une pharmacie, 
comparativement à 40,9 % pour les résidents des 
régions rurales. Toutefois, on ne connaît pas très bien la 
distribution et la disponibilité des pharmaciens dans le 
nord par rapport au sud ou à divers degrés de ruralité.  

•• La plupart des collectivités nordiques (72 %) n’ont 
pas accès à un pharmacien, comparativement à  
24 % pour les communautés du sud. Cette tendance 
est particulièrement prononcée dans les communautés 
rurales qui se trouvent à une plus grande distance des 
centres urbains.

•• À mesure que la portée de la pratique des pharmaciens 
s’élargit, la profession est de plus en plus utilisée 
pour fournir un certain nombre de services de soins 
primaires communautaires, bien que de nombreuses 
communautés rurales et nordiques soient mal 
desservies par les pharmaciens, ce qui constitue un 
obstacle à l’accès à ces services.

•• On devrait envisager de nouvelles approches pour 
combler les lacunes des pharmaciens ruraux, y compris 
les incitations à la pratique rurale, l’inscription ciblée des 
étudiants ayant des antécédents ruraux, l’exposition 
à la pratique rurale dans les écoles de pharmacie et 
l’utilisation de nouvelles technologies telles que la 
télépharmacie et la livraison de médicaments par drone.
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Methods

Data source and exclusionary criteria
Data-sharing agreements were developed between the Ontario 
College of Pharmacists (OCP) and the University of Waterloo, 
as well as between the University of Waterloo and Laurentian 
University, allowing confidential data transfer between OCP 
and the appropriate researchers. A secondary data analysis was 
undertaken, with OCP extracting registry data for all pharma-
cists licensed to provide patient care (i.e., Part A licensure). 
Pharmacists were excluded if 1) they had no listed practice 
sites, 2) they did not specify the number of hours worked at 
any of their listed practice sites or 3) their listed workplaces 
only included nonaccredited sites with no patient interaction 
(e.g., pharmaceutical companies, postsecondary institutions).

Pharmacist availability
Pharmacists can practise in multiple sites across multiple com-
munities with different hourly commitments to these sites and 
communities. To more accurately reflect pharmacist capac-
ity to provide services (not just pharmacist presence at these 
sites), FTE hours worked at each practice site were calculated 
from the registry data. The OCP registry collects pharmacists’ 
self-reported weekly hours worked at each practice site as 1 to 
14 hours, 15 to 29 hours, 30 to 39 hours and 40 hours or more. 
These data were converted to FTEs, assuming a 40-hour work-
week, by selecting the midpoint of each range to represent the 
number of hours worked at each practice site. For instance, a 
pharmacist who reported working between 1 and 14 hours at a 
given practice site was estimated to have worked 7 hours at that 
site, which was converted to 0.175 FTEs. The same calculation 
was conducted for those who reported working 15 to 29 hours 
(22 hours estimated = 0.55 FTEs), 30 to 39 hours (35 hours 
estimated = 0.875 FTEs) and 40 or more hours (40 hours esti-
mated = 1 FTE). Given the size of this data set, it is reasonable 
to assume that the use of the midpoint for each range, while 
being an overestimation for some and an underestimation for 
others, would provide a close approximation of pharmacist 
availability when averaged over the pharmacist population. 
The distribution of pharmacists was compared with the popu-
lation distribution from the 2016 Canadian Census.12

Geographic definitions
Statistics Canada’s 2018 Postal Code Conversion file (PCCF) 
was used to convert practice site addresses from the OCP reg-
istry to census geographies. First, the municipality, or census 
subdivision (CSD), within which each practice site is located 
was identified by cross-referencing the site’s address to the 
PCCF. CSDs located within the northern region of the newly 
identified Ontario Health Interim and Transitional Region were 
coded as northern, whereas all others were coded as southern. 
The 5 Ontario Health Interim and Transitional Regions replace 
the previous 14 Local Health Integrated Networks (LHINs), 

with geographic boundaries based on existing LHIN boundar-
ies. As such, the previous North East and North West LHINs 
were combined to form the Northern Ontario Health Interim 
and Transitional Region.13

Consistent with other geographic analyses,5,14-16 Statistics 
Canada’s Statistical Area Classifications were used to define 
rural and urban communities. CSDs classified as census met-
ropolitan areas (CMAs; population of 100,000 or more) and 
census agglomerations (CAs; population of 10,000 or more) 
were considered urban. All CSDs falling outside of a CMA 
or CA were considered rural and were further categorized by 
degrees of rurality using the census metropolitan-influenced 
zones (MIZs).17 The MIZ is used to describe the degree of 
influence a CMA or a CA has on a CSD, based on commuter 
flow. A CSD is a strong MIZ when 30% of its employed labour 
force commutes to work in a CMA or a CA, as opposed to 
working locally. A CSD in which between 5% and 30% of its 
workforce commutes is considered a moderate MIZ. In weak 
MIZ CSDs, less than 5% of the workforce commutes, and in no 
MIZ CSDs, no residents commute to work in a CMA or a CA. 
Although the MIZ is a measure of commuter flow, it is consid-
ered a standard measure of rurality,18 with weaker MIZ cat-
egories representing greater degrees of rurality. Indeed, weaker 
MIZ CSDs are typically located further from CMAs and CAs 
than stronger MIZ CSDs are.19 Furthermore, as it relates to the 
present analysis, stronger MIZ CSDs also have greater access to 
services offered in CMAs and CAs, such as pharmacies.

Statistical analysis
Data in the OCP database represent the entire population of 
pharmacists; as such, inferential statistics were not necessary. 
Descriptive analyses of the distribution of all active pharma-
cists practising in Ontario were performed. Population size is 
an important consideration when comparing the availability of 
pharmacists by CSD, with larger populations requiring more 
pharmacist FTEs. As a result, ratios representing the number 
of FTEs offered in a community per 1000 residents were cal-
culated, thus creating a common denominator from which to 
draw comparisons. Ratios such as these represent pharmacist 
availability (with larger ratios indicative of greater availability) 
and distribution (with smaller ratios representing compara-
tively underserved areas).

Ethics
Research ethics approval was granted by the Laurentian Uni-
versity Research Ethics Board (REB file No. 6017276) and the 
Office of Research Ethics at the University of Waterloo (ORE 
No. 40518).

Results
A total of 15,644 pharmacists were captured in the OCP reg-
istry on December 20, 2018; of these, 1998 were excluded as 
they were not actively practising in a patient care setting in 
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Ontario, whereas the remaining 13,666 were retained for analy-
sis. The overall demographics of the pharmacists indicating an 
active patient care practice are presented in Table 1. Women 
accounted for 57.9% of the pharmacist workforce. A slight 
majority (52.8%) were educated in Canada, 6.5% in the United 
States and 40.7% internationally (outside of Canada and the 
United States). The vast majority were practising in a commu-
nity pharmacy (83.7%). A slight majority indicated practising at 
a single site (66.4%), so it was not uncommon for pharmacists 
to report splitting their time between multiple practice sites.

On average, CSDs in Ontario had an availability of 0.92 
pharmacist FTEs per 1000 population. However, the average 
availability does not always reflect local realities, with many 
CSDs having little to no access to pharmacists. In Table 2, each 
CSD in Ontario is divided by geographic location (north vs 
south and degree of rurality) and further categorized by the 
availability of pharmacists, either having zero pharmacist FTEs 
per 1000 population (i.e., no availability), ≤0.49 FTEs/1000, 
0.5 to 0.99 FTEs/1000 or ≥1 FTEs/1000. This granular obser-
vation of local realities revealed that, although the availability 
of pharmacist FTEs seems quite favourable in the north (0.94 
FTEs per 1000 population compared with 0.92 in the south), 
northern CSDs are more likely to have no pharmacist access 
(72% of northern CSDs have access to zero pharmacist FTEs 
compared with 24% of southern CSDs). This corresponds to 
17.6% of the northern population who have no local access to 
pharmacists, compared with only 1.8% of the population of 
southern Ontario (data not shown). The tendency for northern 
communities to predominantly have no pharmacist availability 
is observed in urban areas as well as in all degrees of rurality. 
Furthermore, southern CSDs were more likely to have access 
to 0.5 to 0.99 and >1 FTEs per 1000 population (30% and 22% 
of southern CSDs, respectively, compared with 9% and 17% of 
northern CSDs).

A comparison of the distribution of pharmacist FTEs to the 
population by geographic region (north vs south and urban 
vs MIZ categories) is found in Table 3. Maps identifying the 
availability of pharmacists by CSD, with the north and south 
delineated with a dark black border and CMAs identified by 
red borders, are provided in Figures 1 and 2.

Although the vast majority of pharmacist FTEs were offered 
in the southern part of the province (11,544 FTEs, 94.1%), the 
distribution of pharmacist FTEs compared with the popula-
tion distribution was nearly identical in northern and south-
ern regions, with 0.94 FTEs per 1000 population being offered 
in the north and 0.92 in the south (Figure 1). Likewise, urban 
CSDs had the largest availability of pharmacist FTEs (11,410 
FTEs, 93.0%); however, the distribution of FTEs per 1000 
population varied considerably by degree of rurality, with the 
most favourable ratio found in urban CSDs (0.96 FTEs per 
1000 population). The availability of pharmacist FTEs drops 
considerably in strong MIZ CSDs (with 0.45 FTEs per 1000 
population) and begins to rise as communities become more 
rural (with 0.80 and 0.96 FTEs per 1000 population in moder-
ate and weak MIZ CSDs, respectively) before dropping again 
in no MIZ CSDs, where availability is at its lowest (with 0.40 
FTEs per 1000 population; Figure 3).

The distribution of pharmacist FTEs by geography (north 
vs south) and degree of rurality revealed that the greatest avail-
ability was found in northern urban CSDs and northern weak 
MIZ CSDs (1.04 and 1.02 FTEs per 1000 population, respec-
tively), while the lowest availability was found in northern 
strong MIZ and southern no MIZ CSDs (0.32 and 0.35 FTEs 

Table 1  Demographics of Part A pharmacists at 
patient care sites (as of December 20, 2018)

n %

Total pharmacist population 13,666 100

Gender

  Female 7904 57.9

Years since graduation

  Less than 1 163 1.2

  1-5 1980 14.5

  6-10 2138 15.6

  11-20 3440 25.2

  21-30 2885 21.1

  31-40 2175 15.9

  41-50 779 5.7

  51+ 106 0.8

Country of education

 C anada 7214 52.8

  USA 888 6.5

  Other 5564 40.7

Practice type*

 C ommunity pharmacy 11,436 83.7

  Hospital pharmacy 2610 19.1

  Other 345 2.5

Number of practice sites

  1 9076 66.4

  2 3066 22.4

  3-5 1387 10.1

  6-10 99 0.7

  11-20 30 0.2

  20+ 8 0.1

*Multiple practice types are possible given that pharmacists can work 
in multiple locations and settings.
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per 1000 population, respectively; Figure 4). However, a trend 
was observed both in the north and the south, whereby the 
availability of pharmacist FTEs is most favourable in urban 
CSDs, drops rapidly in strong MIZ CSDs, gradually becomes 
greater in moderate and weak MIZ CSDs and drops again in 
no MIZ CSDs.

Discussion
This study examined the availability and distribution of phar-
macists in patient care roles at a regional level in Ontario. 
Overall, northern and southern Ontario had similar pharma-
cist FTEs/population ratios, suggesting an equitable distribu-
tion of pharmacist availability between these regions. When 
exploring pharmacist distribution by rurality, pharmacist 
FTEs/population ratios were most favourable in urban areas, 

decreased sharply in strong MIZ communities, then gradu-
ally increased as MIZ weakens, with the exception of no MIZ 
communities, where pharmacist FTEs/population ratios were 
generally the lowest. Similar trends were observed in the north 
as well as the south. Although the sudden drop of pharmacist 
availability in strong MIZ communities seems alarming, the 
distribution of pharmacists by degrees of rurality tends to cor-
respond to commuter patterns. In strong MIZ communities, a 
large portion of the workforce commutes to work in an urban 
core, where they can access pharmacies and other health care 
services. As a result, there is a reduced need for pharmacist 
services in strong MIZ communities. As fewer residents com-
mute, access to urban-based pharmacies becomes more limited 
and local access becomes more essential, hence the increases in 
pharmacist availability observed in moderate and weak MIZ 

Table 2  Count of census subdivisions by geographic region and pharmacist FTEs per 1000 population

0 FTEs/1000
≤0.49 

FTEs/1000
0.5 to 0.99 
FTEs/1000

≥1 
FTEs/1000 Total

NORTH Urban n 16 3 2 8 29

% 55 10 7 28 100

Strong MIZ n 14 1 2 2 19

% 74 5 11 11 100

Moderate MIZ n 38 2 6 10 59

% 68 4 11 18 100

Weak MIZ n 35 0 9 14 58

% 60 0 16 24 100

No MIZ n 64 0 0 5 69

% 93 0 0 7 100

Total n 167 6 19 39 231

% 72 3 8 17 100

SOUTH Urban n 17 27 44 38 126

% 13 21 35 30 100

Strong MIZ n 24 31 24 8 87

% 28 36 28 9 100

Moderate MIZ n 18 9 17 16 60

% 30 15 28 27 100

Weak MIZ n 5 1 2 3 10

% 50 10 20 30 100

No MIZ n 5 0 1 0 6

% 83 0 17 0 100

Total n 69 68 88 64 289

% 24 24 30 22 100

FTE, full-time equivalent; MIZ, metropolitan-influenced zones.
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communities. However, the most rural communities continue 
to be the most underserved, with no MIZ communities having 
no commuter access to urban pharmacists while simultane-
ously experiencing the most unfavourable access to local phar-
macists, with the smallest pharmacist FTEs/population ratios.

Although at a macro level, the distribution of pharmacists 
appears rather equitable between the northern and southern 
regions of the province, a more granular observation reveals 
important distinctions. When exploring pharmacist access at 
the community level, northern communities were far more 

Table 3  Distribution of pharmacist FTEs to population by geographic region

North South Total

  Population FTEs Population FTEs Population FTEs

Urban n 496,220 517 11,446,515 10,893 11,942,735 11,406

% 3.7 4.2 86.0 88.8 89.8 93.0

Strong MIZ n 27,405 9 679,740 314 707,145 323

% 0.2 0.1 5.1 2.5 5.3 2.6

Moderate MIZ n 94,050 60 343,960 292 438,010 351

% 0.7 0.5 2.6 2.4 3.3 2.9

Weak MIZ n 119,480 123 66,915 56 186,395 179

% 0.9 1.0 0.5 0.5 1.4 1.5

No MIZ n 26,170 11 3,600 1 29,770 12

% 0.2 0.1 0.0 0.0 0.2 0.1

Total n 763,325 719 12,540,730 11,553 13,304,055 12,272

% 5.7 5.9 94.3 94.1 100.0 100.0

FTE, full-time equivalent; MIZ, metropolitan-influenced zones.

Figure 1  Pharmacist full-time equivalents per 1000 population, northern Ontario 
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likely than southern communities to have no local access (74% 
vs 24% had 0 FTEs/1000 population), with similar disparities 
observed at all degrees of rurality. Overall, the present study 
concludes that rural communities are comparatively under-
served, both in terms of experiencing less favourable phar-
macists FTE to population ratios and in terms of being more 
likely to have no local pharmacist access. However, rural access 
gaps are experienced differently in the north than in the south. 
While the south had less favourable pharmacists FTE to popu-
lation ratios (particularly in weak and no MIZ communities), 
northern communities were far more likely to experience an 

absence of local access. Consequently, southern rural residents 
are more likely to have some local pharmacist access; however, 
this access may be limited in availability (i.e., fewer FTEs/popu-
lation being offered), thus requiring travel to a neighbouring 
community to meet urgent needs. In contrast, northern rural 
residents are more likely to have no local pharmacist access, and 
if pharmacists are present within a rural community (particu-
larly in weak and no MIZ communities), they tend to be more 
available (i.e., offer more FTEs/population).

Although a rural access gap is certainly present in the south-
ern region of the province, it could be argued that this gap is 

Figure 2  Pharmacist full-time equivalents per 1000 population, southern Ontario

Figure 3  Pharmacist full-time equivalents per 1000 population by geography (north vs south) and 
degree of rurality

North South Urban Strong
MIZ

Moderate
MIZ

Weak
MIZ No MIZ

Pharmacists 0.94 0.92 0.96 0.45 0.80 0.96 0.40

0.00

0.20

0.40

0.60

0.80

1.00

1.20

MIZ, metropolitan-influenced zones.
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more problematic in the north. For instance, a greater propor-
tion of the northern population has no local pharmacist access 
and must leave their home communities to access pharmacist 
services. Accessing such northern neighbouring services can 
be particularly problematic. First, the north has more than 2.5 
times as many communities classified as moderate, weak or no 
MIZ as compared with the south, whereas the south has more 
than 4.5 times as many strong MIZ communities as compared 
with the north, indicating that commuting is far more common 
in the south and that urban-based pharmacies are more accessi-
ble. The absence of pharmacists in many northern communities 
means residents must travel to access care and make additional 
trips that may not be part of their regular routine. Greater dis-
tances between communities, an absence of public transporta-
tion options and challenging driving conditions (e.g., fewer 
major highways and poor weather and road conditions) further 
limit northern access to neighbouring and urban pharmacist 
services. Second, the distribution of pharmacists reported in 
this study closely resembles that of primary care physicians, who 
are also predominantly located in southern and urban regions 
of the province.7 However, it is not known whether the commu-
nities that are underserved by physicians are also underserved 
by pharmacists. Future research in this field should combine 
and explore the distribution of multiple primary care providers 
(e.g., physicians, pharmacists, nurse practitioners) for a more 
nuanced understanding of primary care access in rural areas 
and to identify primary care deserts. Similar urban/rural health 
professional distributions have been observed among other 
Canadian jurisdictions20,21 and in other developed countries.22 
In 2017, a Rural Road Map for Action was developed to provide 
a “guiding framework for a pan-Canadian approach to physician 
rural work force planning as well as improved access to rural 
health care,” including a goal of interprofessional care.23

The gap in primary care observed in rural and northern 
Ontario could be further compounded by the growing phar-
macist scope of practice. As the role of the pharmacist has 
expanded to include medication management activities (e.g., 
initiating or adapting prescriptions), management of chronic 
diseases, vaccine administration and the ability to order and 
interpret laboratory tests related to monitoring medication 
outcomes,24 underserved communities are therefore able to 
access fewer primary care services than neighbouring com-
munities are. As pharmacists have increasing primary care 
and public health roles, limits in their availability in a region 
may also contribute to furthering rural health outcome gaps. 
However, this growing scope of practice also provides phar-
macists with the tools needed to provide optimal primary care. 
Pharmacists have been particularly visible during and before 
the pandemic due to their high degree of accessibility, being 
declared essential workers; the closure or shift of other primary 
care provider practices to virtual care; and an expanded scope 
of practice related to COVID-19 testing and vaccine admin-
istration. There is plenty of evidence to show the value that 
pharmacists can add to patient care, particularly in rural and 
underserved areas. For instance, rural pharmacists have been 
shown to improve vaccine accessibility,25 hypertension man-
agement26 and access to hormonal contraception.27 Further-
more, a pharmacist prescribing for an ambulatory conditions 
or minor ailments program in Saskatchewan was associated 
with cost savings for the health care system as well as improved 
access for patients,28 with a similar program currently under 
development for Ontario.29

Numerous strategies can be used to help alleviate gaps in 
rural and northern pharmacist access. First, practice in rural 
and underserved regions can be incentivized. For example, 
in an effort to help curb pharmacist shortages, Australia has 
implemented rural incentive programs that include continu-
ing professional education allowances, which provide financial 
support to allow rural pharmacists to attend professional devel-
opment activities; emergency locum services, which provide 
rural pharmacists with locum support; and intern incentive 
allowances, which allow rural pharmacies to retain pharmacists 
beyond their initial intern period.30 Second, targeted recruit-
ment, retention and education strategies have been found to 
improve the rural supply of primary care providers. A scoping 
review from Australia revealed that strategies such as establish-
ing pharmacy schools in rural areas, exposing learners to rural 
content in the curriculum, providing rural practice experiences 
during placements and enrolling students from rural and under-
served communities have been established to helped increase 
the rural pharmacist workforce.31 Similar approaches have been 
implemented with success in Ontario to improve the supply of 
rural and northern physicians. Namely, the Northern Ontario 
School of Medicine enrolls learners with rural and northern 
backgrounds and provides experiential learning opportunities 
in rural and northern areas.32 This has been found to improve 

Figure 4  Pharmacist full-time equivalents 
per 1000 population by the combination of 
geography and degree of rurality
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MIZ Weak MIZ No MIZ
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the likelihood of future rural and northern practice.33 Third, 
since it is unrealistic to expect pharmacists to be equally dis-
tributed and accessible in every community throughout the 
province, modern technologies may provide alternative oppor-
tunities to reach Ontario’s most underserved communities. 
For instance, telepharmacy (i.e., the use of telecommunication 
technologies to provide pharmaceutical services) allows phar-
macists to provide clinical interventions and education from 
a distance and has been linked to improvements in chronic 
disease management and patient self-management34 as well as 
reductions in medication errors.35 Furthermore, telepharma-
cies have been found to be equivalent in quality to traditional 
pharmacies in terms of impact on medication adherence and 
appropriateness.36 Finally, recent innovative research is explor-
ing the use of unmanned aerial vehicles (i.e., drones) for use in 
medication deliveries.37 Drones are considered a cost-effective 
alternative to the delivery of life-saving medication in areas 
where traditional road deliveries may be limited. A combina-
tion of telepharmacy and drone delivery may allow pharma-
cists to provide high-quality care to underserved communities 
without the need for additional travel or the establishment of a 
local pharmacy.

Limitations
The use of OCP data may be considered a limitation of the 
present study, as it is self-reported by pharmacists, does not 
provide a log of actual hours worked and is represented by 

categorical ranges of hours. Ratios at the population level are 
reasonable, as pharmacists tend to offer services to an entire 
geographic region (not only to rostered patients, as some phy-
sicians do); however, we cannot account for other factors that 
may limit local pharmacist access, such as operating hours and 
patient access to public transportation, which vary consider-
ably, particularly between rural and urban areas.

Conclusion
With a growing scope of practice, and as the COVID-19 pan-
demic has demonstrated, Ontario pharmacists will continue 
to relieve pressures on the health care system, improve access 
to community-based primary care and, ultimately, improve 
health outcomes of individuals, but only if patients can access 
their services. At first glance, the general distribution of phar-
macists by geographic location appears equitable. However, 
a closer look reveals several gaps in pharmacist coverage. Of 
note, the most rural and remote communities, with no abil-
ity to quickly access urban-based serves (i.e., no MIZ com-
munities) are the least well served. Such communities are far 
more common in the North. In addition, communities with no 
pharmacists at all are far more prevalent in northern Ontario 
than in the south. In conclusion, persons residing in isolation 
in Ontario often face greater health challenges, and according 
to the results of this study, their health issues may be further 
compounded by the limited access to support services pro-
vided by pharmacists. ■

From the Centre for Rural and Northern Health Research (Timony, Gauthier) and the School of Kinesiology and Health Sciences (Gauthier), Laurentian University, 
Sudbury; and the School of Pharmacy (Houle, Waite), University of Waterloo, Kitchener, Ontario. Contact nmwaite@uwaterloo.ca.

Acknowledgments: The authors would like to thank Richard Violette and Joseph Fonseca for their support in the initial stages of this work (data retrieval, data-
sharing agreement development and literature review) and would also like to acknowledge the assistance of Robert Barnett for the development of the map images.

Author Contributions: P. Timony was responsible for writing drafts of the manuscript and conducting the data analysis. N. M. Waite initiated the study, supported 
the access to the OCP data and contributed to manuscript writing. All authors contributed to the interpretation of results.

Declaration of Conflicting Interests: N. M. Waite has received research funding from a variety of sources, including Merck and Sanofi Pasteur, and has served on 
advisory committees for Sanofi Pasteur. S. K. D. Houle has received research funding from Valneva Canada, Merck, GSK and Sanofi Pasteur and has served on 
advisory committees for Pfizer and AstraZeneca.

Funding: Funding for this study was provided by the Consortium national de formation en santé (CNFS) Volet Université Laurentienne, Volet Collège Borèal and the 
Government of Ontario. 

ORCID iD: Sherilyn K. D. Houle  https://orcid.org/0000-0001-5084-4357

References
1. Sibley LM, Weiner JP. An evaluation of access to health care services  
along the rural-urban continuum in Canada. BMC Health Serv Res 
2011;11(1):20.
2. Brundisini F, Giacomini M, DeJean D, Vanstone M, Winsor S, Smith A. 
Chronic disease patients’ experiences with accessing health care in rural and 
remote areas: a systematic review and qualitative meta-synthesis. Ont Health 
Technol Assess Ser 2013;13(15):1-33.

3. Shah TI, Clark AF, Seabrook JA, Sibbald S, Gilliland JA. Geographic acces-
sibility to primary care providers: comparing rural and urban areas in South-
western Ontario. Can Geogr 2020;64(1):65-78.
4. Averill JB. Priorities for action in a rural older adults study. Fam Community 
Health 2012;35(4):358-372.
5. Pong RW, DesMeules M, Heng D, et al. Patterns of health services utilization 
in rural Canada. Chronic Dis Inj Can 2011;31(suppl 1):1-36.



2 7 6   � C P J / R P C  •  s e p t e m b e r / o c t o b e r  2 0 2 2  •  V O L  1 5 5 ,  N O  5

Original Research 

6. Racey CS, Gesink DC. Barriers and facilitators to cervical cancer screening 
among women in rural Ontario, Canada: the role of self-collected HPV test-
ing. J Rural Health 2016;32(2):136-45.
7. Wenghofer EF, Timony PE, Pong RW. A closer look at Ontario’s northern  
and southern rural physician demographics. Rural Remote Health 2011;11(1): 
1-11.
8. Wenghofer EF, Timony PE, Gauthier NJ. “Rural” doesn’t mean “uniform”: 
northern vs southern rural family physicians’ workload and practice struc-
tures in Ontario. Rural Remote Health 2014;14(2):2720.
9. Public Health Ontario. Chronic disease incidence and prevalence snapshot 
(PHU/LHIN 2003 to 2017). Available: https://www.publichealthontario.ca/
en/data-and-analysis/chronic-disease/chronic-disease-incidence-prevalence 
(accessed Oct. 24, 2020).
10. Tsuyuki RT, Beahm NP, Okada H, Al Hamarneh YN. Pharmacists as acces-
sible primary health care providers: review of the evidence. Can Pharm J (Ott) 
2018;151(1):4-5.
11. Law MR, Dikstra A, Douillard J, Steven M. Geographic accessibility of 
community pharmacies in Ontario: accessibilité géographique aux pharma-
cies communautaires en Ontario. Healthc Policy 2011;6(3):36-46.
12. Statistics Canada. Census of population, Statistics Canada catalogue no. 
98-400-X2016348. Available: https://www12.statcan.gc.ca/census-recense 
ment/2016/dp-pd/dt-td/Rp-eng.cfm?LANG=E&APATH=3&DETAIL=0&DI
M=0&FL=A&FREE=0&GC=0&GID=0&GK=0&GRP=1&PID=110461&PRI
D=10&PTYPE=109445&S=0&SHOWALL=0&SUB=888&Temporal=2016,20
17&THEME=118&VID=0&VNAMEE=&VNAMEF= (accessed Nov. 3, 2020).
13. Government of Ontario. Connected Care update. Available: http://www 
.health.gov.on.ca/en/news/connectedcare/2019/CC_20191113.aspx (accessed 
Nov. 3, 2020).
14. Timony PE, Gauthier AP, Hogenbirk JC, Wenghofer EF. Promising quanti-
ties, disappointing distribution: investigating the presence of French-speaking 
physicians in Ontario’s rural Francophone communities. Rural Remote Health 
2013;13(4):1-11.
15. Gauthier AP, Timony PE, Wenghofer EF. Examining the geographic dis-
tribution of French-speaking physicians in Ontario. Can Fam Physician 
2012;58(12):717-24.
16. Pampalon R, Martinez J, Hamel D. Does living in rural areas make a differ-
ence for health in Québec? Health Place 2006;12(4):421-35.
17. Statistics Canada. Census metropolitan influenced zones: detailed defi-
nition. Available: https://www150.statcan.gc.ca/n1/pub/92-195-x/2011001/
other-autre/miz-zim/def-eng.htm (accessed Nov. 3, 2020).
18. Ursenbach J, O’Connell ME, Kirk A, Morgan D. Evidence for measurement 
bias of the short form health survey based on sex and metropolitan influence 
zone in a secondary care population. Health Qual Life Outcomes 2020;18:91.
19. Government of Canada. Census metropolitan area and census agglom-
eration influenced zones (MIZ): a description of the methodology. Avail-
able: http://www.publications.gc.ca/Collection/Statcan/92F0138M/92F0138
MIE2000002.pdf (accessed Nov. 3, 2020).
20. Fleming P, Sinnot M-L. Rural physician supply and retention: factors in the 
Canadian context. Can J Rural Med 2018;23(1):15-20.

21. Sibley LM, Weiner JP. An evaluation of access to health care services along 
the rural-urban continuum in Canada. BMC Health Serv Res 2011;11:20.
22. Weinhold I, Gurtner S. Understanding shortages of sufficient health care in 
rural areas. Health Policy 2014;118(2):201-14.
23. The College of Family Physicians of Canada. The rural road map for action. 
Available: https://www.cfpc.ca/CFPC/media/Resources/Rural-Practice/Rural-
Road-Map-Directions-ENG.pdf (accessed Jul. 4, 2022).
24. Canadian Pharmacists Association. Pharmacists’ scope of practice in can-
ada. Available: https://www.pharmacists.ca/pharmacy-in-canada/scope-of-
practice-canada/ (accessed Nov. 3, 2020).
25. Murphy PA, Frazee SG, Cantlin JP, Cohen E, Rosan RJ, Harshburger DE. 
Pharmacy provision of influenza vaccinations in medically underserved com-
munities. J Am Pharm Assoc (2003) 2012;52(1):67-70.
26. Stallings AM, Dixon C, Carter A, Ali A, Herring C. Evaluation of a phar-
macist-managed hypertension clinic in a rural primary care setting. J Pharm 
Pract 2021;34(6):844-9.
27. Rodriguez MI, Herman AM, Espey E, Hersh AR, Bachyrycz AM. Pharma-
cists’ perspectives and experience prescribing hormonal contraception in rural 
and urban New Mexico. J Am Pharm Assoc (2003) 2021;61(2):e140-4.
28. Rafferty E, Yaghoubi M, Taylor J, Farag M. Costs and savings associated 
with a pharmacists prescribing for minor ailments program in Saskatchewan. 
Cost Eff Resour Alloc 2017;15:3.
29. Ontario College of Pharmacists. Minor ailments. Available: https://
www.ocpinfo.com/practice-education/expanded-scope-of-practice/minor-
ailments/?hilite=minor+ailments (accessed Nov. 3, 2020).
30. Community Pharmacy Agreement. Rural support programs. Available: 
https://6cpa.com.au/6cpa-programs/rural-support-programs/ (accessed Nov. 3, 
2020).
31. Obamiro KO, Tesfaye WH, Barnett T. Strategies to increase the pharma-
cist workforce in rural and remote Australia: a scoping review. Rural Remote 
Health 2020;20(4);5741.
32. Strasser R, Hogenbirk JC, Minore B, et al. Transforming health professional 
education through social accountability: Canada’s Northern Ontario School of 
Medicine. Med Teach 2013;35(6):490-6.
33. Wenghofer EF, Hogenbirk JC, Timony PE. Impact of the rural pipeline in 
medical education: practice locations of recently graduated family physicians 
in Ontario. Hum Resour Health 2017;15:16.
34. Niznik JD, He H, Kane-Gill SL. Impact of clinical pharmacist services 
delivered via telemedicine in the outpatient or ambulatory care setting: a sys-
tematic review. Res Social Adm Pharm 2018;14(8):707-17.
35. Sarkar R, Metzger BJ, Sayre HM, Slater CM, Katamneni S, Coustasse A. 
Telepharmacy and access to pharmaceutical services in rural areas. Perspect 
Health Inf Manag 2018:1-14.
36. Pathak S, Haynes M, Qato DM, Urick BY. Telepharmacy and quality of med-
ication use in rural areas, 2013–2019. Prev Chronic Dis 2020;17:E101.
37. Jackson A, Srinivas S. A simulation-based evaluation of drone integrated 
delivery strategies for improving pharmaceutical service. In: Srinivas S, Rajen-
dran S, Ziegler H, eds. Supply chain management in manufacturing and service 
systems. Charn (Switzerland): Springer; 2021. p 185-204.


