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ABSTRACT 

Purpose: In this cross-sectional study, we examined the distribution of physiotherapists at the health region level across Canada in relation to self-reported 
physiotherapy use across the provinces and territories. Method: We drew on two data sources: the physiotherapy use question from the 2014 Canadian 
Community Health Survey and physiotherapists’ primary employment information, obtained from the Canadian Institute of Health Information’s 2015 Phy­
siotherapist Database. We then applied geospatial mapping and Pearson’s correlation analysis to the resulting variables. Results: Physiotherapy use is 
moderately associated with the distribution of physiotherapists (Pearson’s r92 = 0.581, p < 0.001). The use and distribution variables were converted into 
three categories using SDs of 0.5 from national means as cut-off values. Cross-classification between the variables revealed that 15.2% of health regions 
have a high use–high distribution ratio; 18.5% have a low use–low distribution ratio; 4.3% have a high use–low distribution ratio; 2.2% have a low use– 
high distribution ratio; and 60.0% have medium use–medium distribution ratio. Conclusions: The distribution of physiotherapists and self-reported physio­
therapy use varies across health regions, indicating a potential inequality in geographical access. Given that most provinces have a regionalized approach 
to health human resources and health service delivery, these findings may be helpful to managers and policy-makers and may allow them to make a more 
granular comparison of intra- and inter-provincial differences and potential gaps. 
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RÉSUMÉ 

Objectif : la présente étude transversale a porté sur la répartition des physiothérapeutes dans les régions sanitaires du Canada par rapport à l’utilisation 
déclarée des services de physiothérapie dans les provinces et territoires. Méthodologie : les chercheurs ont puisé dans deux sources de données : la ques­
tion sur l’utilisation des services de physiothérapie de l’Enquête sur la santé dans les collectivités canadiennes de 2014 et les renseignements sur l’emploi 
primaire des physiothérapeutes tirés de la Base de données sur les physiothérapeutes de l’Institut canadien d’information sur la santé de 2015. Ils ont 
ensuite appliqué la cartographie géospatiale et l’analyse de corrélation de Pearson aux variables obtenues. Résultats : l’utilisation des services de 
physiothérapie s’associe modérément à la répartition des physiothérapeutes (r92 de Pearson = 0,581, p < 0,001). Les chercheurs ont converti les varia­
bles d’utilisation et de répartition en trois catégories, dont les seuils correspondaient aux écarts-types de ± 0,5 des moyennes nationales. La classification 
transversale entre les variables a révélé que 15,2 % des régions sanitaires présentaient un ratio forte utilisation/forte répartition, 18,5 %, un ratio faible uti­
lisation/faible répartition; 4,3 %, un ratio forte utilisation/faible répartition, 2,2 % un ratio faible utilisation/forte répartition et 60,0 %, une combinaison de ratios 
utilisation modérée/répartition modérée. Conclusions : la répartition des physiothérapeutes et l’utilisation déclarée de services de physiothérapie varient selon 
les régions sanitaires, ce qui est indicateur d’inégalités potentielles à l’égard de l’accessibilité géographique. Puisque la plupart des provinces ont une approche 
régionale des effectifs en santé et de la prestation des services de santé, ces observations peuvent être utiles pour les gestionnaires et les décideurs, qui 
peuvent s’en servir pour faire une comparaison plus stricte des différences intraprovinciales et interprovinciales et des lacunes potentielles. 

Faced with an aging population1 and an increase in gested that they are not, particularly when it comes to 
the prevalence of chronic diseases,2 the Canadian health mobility and pain management.3 Physiotherapists serve 
care system needs to examine whether rehabilitation ser- an important role in facilitating the restoration of physi­
vices are organized and distributed to adequately meet cal function, mobility, reduced pain, and other symp­
the population’s health needs. Some research has sug- toms, ultimately assisting people with a range of health 
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conditions to return to work, recreation, and other life 
roles.3–5 Although a growing body of research has exam­
ined access to rehabilitation services,6–9 ensuring equita­
ble access to non-physician health care providers, such 
as physiotherapists, has traditionally received less policy 
attention than medical services.10 Despite the potential 
contribution of physiotherapists to the health and well­
being of different populations, equitable access to their 
services can be affected by a range of variables, including 
geographical barriers.9,11–13 

Like many other developed countries, Canada is facing 
a shortage of health care workers and dealing with the is­
sues of recruiting and retaining health care providers in 
regions with low population density, particularly rural 
and remote areas.11,14 However, self-reported use of 
physiotherapy among the adult population has been in­
creasing (from 8.4% in 2001 to 11.6% in 2014), revealing a 
growing demand for this service.3 Previous research in 
Canada has identified significant variations in the distri­
bution of physiotherapists in relation to potential need in 
Ontario, Quebec, and Saskatchewan.6,8,12 The recently re­
leased “Market Profile of Physiotherapists in Canada,” 
published by the Conference Board of Canada, provides 
a snapshot of physiotherapist distribution and use at the 
provincial and terriorial levels across Canada.15 This 
report concluded that the number of Canadians who 
have consulted a physiotherapist has steadily increased 
across Canada; the availability of physiotherapists likely 
does not satisfy this dramatic rise in demand; and the 
vast majority of physiotherapists (approximately 90%) 
work in urban areas, with the result that large gaps in 
access exist in rural and remote areas.15 It did not, how­
ever, examine the relationship of these two variables at 
the more granular health region level at which health 
human resources and delivery are typically managed. 

Our objective in this study was to analyze the distribu­
tion of physiotherapists at the health region level and its 
association with self-reported physiotherapy use across 
Canada. By mapping the geographical distribution of 
physiotherapists in relation to use, we can graphically 
demonstrate where access to physiotherapy could be op­
timized. This research is novel in that we examine both 
physiotherapist distribution and physiotherapy use 
across health regions and provide a nationwide compari­
son using geospatial mapping. 

METHODS 
We gathered data from two databases of cross-sectional 

information, then applied geospatial analysis to map the 
distribution of physiotherapy use in relation to the avail­
ability of physiotherapists across Canadian health regions. 

Data on self-reported physiotherapy use 
We derived data on self-reported physiotherapy use 

from Statistics Canada’s confidential microdata files for 
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the Canadian Community Health Survey (CCHS), ac­
cessed through the Saskatchewan Research Data Cen­
tre.16 Research using Statistics Canada datasets such as 
the CCHS is exempt from institutional ethics approval. 
The data were collected from persons aged 12 years or 
older living in Canadian health regions (approximately 
65,000 people). This survey did not include people living 
on a reserve (or in any other Aboriginal settlement) or 
full-time members of the Canadian Armed Forces. 

Our study focused on the physiotherapy use question 
(Contacts with Health Professionals Question 18) from 
the 2014 CCHS Annual Component: “Not counting when 
you were an overnight patient, in the past 12 months, 
have you seen, or talked to: a physiotherapist (about your 
physical, emotional or mental health)?” From the an­
swers to this question, we determined the proportion of 
the population who self-reported using physiotherapy 
services in the previous year in their health region. 

Data on availability of physiotherapy 
We determined the availability of physiotherapy as the 

number of physiotherapists per 10,000 population at the 
health region level (i.e., the physiotherapist distribution 
ratio). The number of physiotherapists by health region 
was provided by the Canadian Institute for Health Infor­
mation (CIHI) and was based on its 2015 Physiotherapist 
Database (which represents the provincial physiotherapy 
regulators’ submission of 2015 license renewal data to 
CIHI). CIHI was unable to provide physiotherapist infor­
mation for the Northwest Territories, Nunavut, and 
certain health regions for the following reasons: the infor­
mation is not collected by the data provider on the regis­
tration form or a data provider cannot submit the 
information; no licensing bodies exist to provide data for 
these territories;17 the information was not provided by 
the registrant; the data element was not relevant to the 
registrant’s situation; or the data did not meet CIHI confi­
dentiality regulations (i.e., data with fewer than five data 
points could not be released). As a result, three health re­
gions were not included in our analysis. 

We calculated the physiotherapist distribution ratio 
for each health region using 2016 census population fig­
ures and CIHI’s Physiotherapist Database.18 To align with 
the CCHS question that asked people to report physio­
therapy use not counting as an overnight patient, we in­
cluded physiotherapists working in community and 
professional practice settings (as a place of primary 
employment) in the analysis but excluded physiothera­
pists working in hospitals and non-clinical settings such 
as academe and management. Physiotherapy use and 
physiotherapist distribution ratio data were the variables 
used in our analysis. 

The CCHS had collected data on physiotherapy use 
from 114 provincial health regions. Health regions are 
provincially defined administrative areas or geographical 

https://www.utpjournals.press/loi/ptc


215 Shah et al. Mapping Physiotherapy Use in Canada in Relation to Physiotherapist Distribution 

regions of interest to health authorities that are subject to 
change over time.19 From these, we excluded 4 with miss­
ing physiotherapy use data, physiotherapist distribution 
ratio, or both. To ensure that the two variables referred to 
the same geographical area, we merged 3 health regions 
from Saskatchewan into one combined region and 
grouped 9 health regions from Nova Scotia into four 
health management zones. In total, 103 health regions 
(consisting of combined regions, management zones, 
regional health authorities) were incorporated into the 
map. 

Geospatial mapping 
Using geospatial mapping techniques, we linked the 

physiotherapy use and physiotherapist distribution ratio 
variables with Statistics Canada’s Health Regions bound­
ary layer to display the distribution patterns.19 For map­
ping purposes, we converted both variables to categorical 
variables by following an SD classification scheme.20 We 
then divided each variable into the following three cate­
gories, using an SD of 0.5 from the national mean value as 
a cutoff: lower (<�0.5 SD from the mean), moderate 
(±0.5 SD from the mean), and higher (>0.5 SD from the 
mean). We subsequently applied a thematic mapping tool 
available in ArcGIS Desktop software (Version 10.5; ESRI, 
Redlands, CA) to graphically represent the distribution of 
physiotherapy use in relation to the physiotherapist distri­
bution ratio. We performed descriptive statistics and cor­
relational analyses using IBM SPSS Statistics (Version 24; 
IBM Corp., Armonk, NY) to check the data distribution 
and determine the relationship between the two variables. 
We used Pearson’s correlation method to empirically 
explore the association between the two variables. 

RESULTS 
The average proportion of physiotherapy use by health 

region was 10.79% (SD = 3.29; range, min–max, 3.13–19.70; 
skewness = 0.56, n = 103), whereas the average distribution 
of physiotherapists across health regions was 2.32 phy­
siotherapists per 10,000 people (SD = 1.32; range, min– 
max, 0.11– 6.60; skewness = 0.95; n = 92). We found a mod­
erately positive correlation between the two variables 
(Spearman’s ρ = 0.521; p < 0.001;  n = 92), which indicates 
that physiotherapy use is associated with the supply of 
physiotherapists at the health region level across Canada. 

The three categories of each variable revealed the follow­
ing: for physiotherapy use, lower, <9.15%; moderate, 9.15%– 
12.44%; and higher, >12.44%; and for physiotherapist distri­
bution ratio, lower, <1.66 physiotherapists per 10,000 popu­
lation; moderate, 1.66–2.99 physiotherapists per 10,000 
population; and higher, >2.99 physiotherapists per 10,000 
population. The number of physiotherapists by primary 
place of employment and physiotherapist distribution ratio 
is presented in Table 1. 

Table 1 Number of Physiotherapists by Primary Place of Employment by 
Physiotherapist Distribution Ratio 

Physiotherapist distribution ratio* 

Primary place of Lower Moderate Higher 
employment (< 1.66) (1.66–2.99) (> 2.99) Total 

Community 453 829 714 1,996 
Professional practice{ 678 2,529 3,560 6,767 
Total (included) 1,131 3,358 4,274 8,763 
Not included in the mapping (or analysis) 
Hospital 8,127 
Other 3,197 
Missing 159 
Total (not included) 11,483 

*Measured as the number of physiotherapists per 10,000 population at the 
health region level. 
{Defined by the Canadian Institute for Health Information as a group 
professional practice, clinic, or solo professional practice or business. 

Figure 1 presents a graphical representation of the dis­
tribution of physiotherapy use in relation to the phy­
siotherapist distribution ratio by health region (i.e., the 
spatial distribution of the cross-classification categories 
between self-reported physiotherapy use and phy­
siotherapist distribution ratio). It shows that, with regard 
to self-reported physiotherapy use, 27 health regions 
were in the lower categories; 39, in the moderate cate­
gories; and 26, in the higher categories (the sum of each 
use column in the legend). With regard to the phy­
siotherapist distribution ratio, 36 health regions were in 
the lower categories; 33, in the moderate categories; and 
23, in the higher categories (the sum of each ratio row in 
the legend). 

As a result of this cross-classification among the cate­
gorical variables for which both variables had valid values 
(i.e., 11 health regions had no ratios), we divided the 
92 health regions into nine category combinations. A total 
of 14 health regions (15.2%) fell into the high use–high dis­
tribution ratio combination. A total of 17 health regions 
(18.5%) fell into the low use–low distribution ratio combi­
nation (1 health region in each of New Brunswick and Sas­
katchewan; 2 each in British Columbia, Newfoundland 
and Labrador, and Quebec; and 9 in Ontario). High use– 
low distribution ratio combinations were found in 4 health 
regions (4.3%; 1 in Manitoba and 3 in Ontario), and low 
use–high distribution ratio combinations were found in 
2 health  regions  (2.2%;  1 each  in  New  Brunswick and  Que­
bec). We found other combinations with moderate use or 
distribution in 55 health regions. 

DISCUSSION 
The purpose of this study was to analyze how closely 

the distribution of physiotherapists at the health region 
level matched self-reported physiotherapy use across the 
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Figure 1 Graphical representation of the distribution of physiotherapy use in relation to the physiotherapist distribution ratio by health region. 

Canadian provinces. Using geospatial mapping, we cre- sociated with the availability of physiotherapists at the 
ated a cross-classification comparison between self- health region level. However, we also found discrepancies 
reported physiotherapy use, reported in the 2014 CCHS between the availability of physiotherapists and physio­
data, and the physiotherapist distribution ratio, derived therapy use across health regions. Our results agree with 
from the 2015 CIHI Physiotherapist Database. We found a recent Conference Board of Canada report that states 
a moderately positive correlation between use and the that “regional [i.e., provincial] variations exist in publicly 
distribution ratio, indicating that physiotherapy use is as- funded [physiotherapy] services across the country, 
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contributing to access challenges.”15(p. 6) Our results 
further support the imbalance in distribution in pro­
vincial jurisdictions that has been found in previous 
research.6,8,12 

Comparing health region differences within and 
between provinces at the health region level can help 
determine where access to physiotherapy services could 
be optimized. For example, our research indicates that 
18.5% of Canadian health regions have both low use and 
low distribution. These health regions tend to be in more 
rural, remote, or northern parts of many provinces (e.g., 
British Columbia, Saskatchewan, Ontario, Quebec, New 
Brunswick, Newfoundland and Labrador). In addition to 
the greater challenges of accessing health care services, 
rural and remote residents have a higher prevalence of 
many chronic health conditions, which would likely ben­
efit from physiotherapy services.21–22 To address these 
access disparities, therefore, these findings may help 
direct policy- and decision makers in the health system 
regarding where a need exists to focus on recruiting and 
retaining physiotherapists in addition to implementing 
innovative service delivery models.23 A high reported use 
of physiotherapy services but low physiotherapy distribu­
tion may represent a health region in which residents 
have to travel to another health region to receive services 
or where they receive services using alternative models, 
such as telehealth23–25 or distributed practice models 
(sometimes referred to as “hub and spoke”). 

Another mismatch occurs in health regions in which 
there is a high proportion of physiotherapists per popula­
tion but lower physiotherapy use (i.e., two health regions 
located in Quebec). The reasons for this mismatch are 
unclear, but they may indicate that residents of those 
particular health regions travel elsewhere to obtain phys­
iotherapy services or other differences in local physio­
therapy service delivery models unique to those regions. 
In addition, our results show that 14 health regions (8 in 
British Columbia and 1 each in Alberta, Manitoba, New 
Brunswick, Nova Scotia, Quebec, and Saskatchewan) fall 
in the high use–high distribution combination. People 
living in these health regions tend to have higher socio­
economic status, with universities offering physiotherapy 
education (5 health regions), or more urban locales (e.g., 
Vancouver, Calgary, Winnipeg), with high use of physio­
therapy services and an abundance of physiotherapists. 

However, 55 of the 92 health regions (approximately 
60%) have moderate use–moderate distribution combi­
nations. Given the lack of a gold standard for an optimal 
distribution-to-use ratio, whether these moderate combi­
nations indicate a balance in the supply and use of phys­
iotherapy services is unclear. Health regions with a high 
use–moderate distribution ratio or a high use–low distri­
bution ratio (8 and 4 health regions, respectively) are, in 
most cases, located close to high use–high distribution 
ratio health regions. It may be that in some of the health 

regions with a high use–moderate or low distribution 
ratio, residents travel to adjacent health regions in which 
there are a greater number of physiotherapists. 

Equitable access to health care means that services 
are available wherever and whenever a person needs 
them. A primary objective of the Canada Health Act is to 
protect, promote, and restore the physical and mental 
well-being of residents of Canada and to facilitate reason­
able access to health care services without financial or 
other barriers.26 Under the act, provinces are required to 
cover medically necessary health services provided in 
hospitals and those provided by physicians in all set­
tings;26 however, outpatient physiotherapy services pro­
vided outside of a hospital are variably funded by 
provincial governments.6,27–29 

Adequate geographical distribution of health human 
resources and services is a key component of ensuring 
equitable access to health care.30–31 Realized access is 
actual use of services, whereas potential access is linked 
to an individual’s perception of access as well as other 
contextual and environmental factors, such as geographi­
cal distribution of services.32 Our findings highlight varia­
tions in the distribution of physiotherapists relative to 
use across Canadian health regions, suggesting that 
potential gaps exist in equitable access to care. It is 
important to note that physiotherapy use data do not 
directly relate to population health needs because those 
who need the service may not necessarily be able to 
access care for a variety of reasons. Access and use are 
not synonymous because individuals may need to over­
come barriers that limit their access to a particular ser­
vice in order to use it.33 In addition, an individual’s 
health care needs do not necessarily reflect access to par­
ticular services, nor do health care needs consistently 
correlate with patterns of health care use.34 

Several limitations to our study should be considered. 
As previously stated, CIHI data were not available for two 
territories and a few health regions for multiple reasons; 
as a result, we could not perform a comprehensive 
nationwide analysis. There is also potential variability in 
how the provincial regulatory boards collected the data 
before submitting them to CIHI. Because of CIHI’s confi­
dentiality guidelines, we were unable to include 11 health 
regions or report findings for the two territories. 

Our analysis included data from two data sources 
from different, but temporally close, years (2014 CCHS, 
2015 CIHI Physiotherapist Database); thus, we cannot 
with certainty state that this is a true cross-sectional rep­
resentation of physiotherapy distribution matched with 
use across the same time period. However, the use of 
large data sources over somewhat different but close 
timeframes is not uncommon in similar types of 
research6,12 and is the best known option available. 

We were also not able to include physiotherapists’ 
number of work hours; some health regions with reduced 
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use but a higher number of physiotherapists may repre­
sent more physiotherapists who are working part time. 
Approximately 36% of physiotherapists in Canada work 
part time, with significant variation across the country 
(ranging from 10.3% in Newfoundland and Labrador to 
51.3% in the Yukon);35 therefore, geospatial analysis of all 
physiotherapists regardless of full-time or part-time sta­
tus may under-represent actual geospatial access dispari­
ties. Further work is needed to fully understand the 
implications of a part-time workforce for use patterns at 
various geographical and administrative levels. Also, phy­
siotherapists who were on leave or working in manage­
ment or academic roles may still have been included, 
even when they were not providing actual services. We 
attempted to focus our analysis on those physiotherapists 
who were more likely to be providing direct patient care 
by removing those who reported working in a manage­
ment or academic setting (e.g., university). However, the 
analysis may still have included some physiotherapists 
who provide relatively little or no patient care. 

We used only physiotherapists’ primary place of 
employment; therefore, our mapping did not capture 
those who travel to multiple locations or who provide 
services to other health regions. This potential for mis­
classification could alter our results in either direction. 
We also excluded physiotherapists working in hospital 
settings so that our analysis would reflect community-
based care; however, the results do not capture phy­
siotherapists who provide outpatient services in a hospi­
tal setting. Research has shown that outpatient hospital 
departments may be where the majority of publicly 
funded physiotherapy is delivered in some provinces.6 

Approximately 40% of physiotherapists in Canada report 
working in a hospital or long-term care facility;36 thus, 
our analysis did not account for people who did indeed 
use physiotherapy services in a hospital, either as an 
inpatient or as both an inpatient and an outpatient. 

The question in the 2014 CCHS regarding physiother­
apy use asks patients about receiving care from a phy­
siotherapist “not counting [being] an overnight patient.” 
Thus, people who received care from a physiotherapist as 
a hospital inpatient or as a resident of a long-term care 
facility may have responded no to this question. Although 
the answers help to determine community-based or out­
patient physiotherapy use, they do not take into account 
physiotherapy delivered to inpatients in hospitals or resi­
dents of long-term care facilities. Versions of the CCHS 
earlier than 2011 do not include this wording. 

Despite the many challenges inherent in using CIHI 
and CCHS data sources to investigate physiotherapist 
distribution relative to use, these are the only known 
national data sources. Future research investigating the 
geographical distribution of physiotherapists in a prov­
ince or smaller geographical unit relative to use may 
overcome some of the aforementioned challenges by 
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linking these data sources with clinical or administrative 
data sources (if available). 

CONCLUSION 
Our findings of variation in the distribution of physio­

therapy providers and self-reported use across Canadian 
health regions indicate that geographical access to phys­
iotherapy services is unequal. However, using these re­
sults to inform practice will depend on the local context 
and the combination of local factors that drive both ratio 
and use. Managers play a role in identifying gaps and lob­
bying policy-makers for resources, but it is beyond the 
scope of this article to recommend any specific steps that 
they should take. 

KEY MESSAGES 

What is already known on this topic 
Despite the potential contribution of physiotherapists 

to the health and well-being of different populations, 
equitable access to physiotherapy is limited; a number of 
factors may contribute to this situation, including geo­
graphical distribution of service provision. Self-reported 
use of physiotherapy has increased over the past several 
years; however, whether provision is addressing this in­
creasing demand is unclear. 

What this study adds 
Our findings of variation in the distribution of phy­

siotherapists and self-reported use across Canadian 
health regions indicate unequal geographical access to 
physiotherapy services. Given that most provinces have a 
regionalized approach to health human resources and 
health service delivery, understanding how physiother­
apy use and distribution are related may be helpful to 
managers and policy-makers and provide a more detailed 
comparison of intra- and inter-provincial differences and 
potential gaps. Comparing differences within and between 
provinces at the health region level may help to guide 
where and how access to physiotherapy services can be 
optimized. 
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