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Introduction
Abstract
Background: Rural residents have been reported to have
poorer health and shorter life expectancies. Limited access
to healthcare services due to geographical limitations is a
significant causal factor and many efforts have been made
to break these barriers. However, the health requirements
of rural residents may be dissimilar to urban residents due
to genetic makeup, culture, and environment. Thus, it is
important to include rural residents in health research.
Objectives: The first objective of this study is to assess
the existing literature and determine the prevalence of
rural residents’ inclusion in Canadian physiotherapy
studies. The second objective is to determine the specific
health areas that have been studied using rural residents.
The field of physiotherapy is chosen as it is an important
part of healthcare with physiotherapists playing integral
roles in prevention, management, and treatment of
illnesses.
Methods: Three major electronic databases PubMed,
Embase, and PsycINFO were searched using the following
keywords: physiotherapy OR physical therapy AND
rural AND Canada. Information regarding the area of
research, the percentage of rural participants, and the
main results were extracted.
Results: In total, 94 articles were retrieved and after
screening them against the inclusion criteria, a total of
eight studies were selected. The health areas investigated
in these eight studies were arthritis, stroke, cardiac
rehabilitation in children, pain management, and
cardiometabolic syndrome.
Discussion: Eight is an alarmingly low number of
studies that have included rural participants and a large
number of areas remain unstudied in this population.
Future researchers are recommended to realize the
potential differences between rural and urban residents
and to include both types of dwellers in their studies or to
explicitly indicate which type was recruited.
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ural health is a particular area of medicine and allied
health fields that involves the delivery of healthcare to
individuals living in rural areas. People residing in rural
areas have been reported to have poorer health1 which includes
suffering from a higher prevalence of chronic diseases and
traumatic injuries,2 leading to shorter life expectancies.3 One
of the most prominent reasons for this is that people residing in
rural areas often have limited access to healthcare services.1 To
address this issue, federal organizations and task forces have been
developed to educate, recruit, and retain rural physicians. However,
it is important to realize that other healthcare professionals are
also highly needed in rural areas.4 For instance, physiotherapy is
one of the most needed health services in rural Canada.5 A study
by Bath and colleagues which examined physiotherapy practice
patterns in rural versus urban areas of Saskatchewan concluded
that only 11.2% of physiotherapists were listed in a rural primary
employment location.6 Studies have been conducted to address
this issue, for instance, Solomon and colleagues reported that
availability of leisure and recreation activities, the proximity of
family of origin, the influence of spouse or partner, and professional
isolation contributed to the recruitment of physiotherapists in rural
northwestern Ontario in Canada.7 Stress, burnout, and lack of
recognition are also other factors that can significantly influence
the retention of physiotherapists in rural areas.8
In addition to limited access to healthcare, many other
factors potentially contribute to the uniqueness of the health
requirements of rural residents including cultural background,
genetic makeup, and environmental factors. Cultural differences
can include different types of relationships, coping mechanisms,
health beliefs and knowledge, rituals, and even diets.9 The
genetic makeup of rural residents could have a stark difference
compared with urban populations due to genetic isolation, which
can, in turn, be due to environmental barriers or the desire to be
isolated.10 The difference in population genetic structure can lead
to differences in susceptibility to diseases.11,12 Environmental factors
can also differentiate the health requirements of rural residents
by imposing different climates, geographical limitations, different
types of injuries, and exposure to different air and water quality.13
Therefore, aside from studies that attempt to understand how to
better deliver health services, another cornerstone of rural health
is research that directly involves the health needs of rural residents
by recruiting them as participants. It is imperative to integrate rural
residents in health science research as this group of people may not
necessarily be identical to urban dwellers.
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This is a significant concern due to the potentially different
prevention and treatment strategies that need to be employed by
health professionals for rural residents. This concern is relevant
to the field of physiotherapy as this profession can be involved
in the prevention, management, and treatment of illnesses.14 For
instance, one of the ways in which physiotherapists promote health
is by prevention or reduction of falls experienced by older adults,
however, falls experienced by rural older adults could be different
than those experienced by urban older adults due to potentially
different causal factors. Therefore, the first objective of this study
was to systematically search the current literature and report the
prevalence of Canadian physiotherapy studies that have included
rural residents. The second objective is to report the content of
these studies, or in other words to report the areas of physiotherapy
that have been studied in rural areas.

Methods
The article selection process was done in five steps. Step one
consisted of searching three major electronic databases PubMed,
Embase, and PsycINFO in December 2018 using the following
keywords: physiotherapy OR physical therapy AND Canada AND
rural. No additional filters based on the type of subjects, date of
publication, or language were used. In step two, duplicate articles
were removed using Mendeley Desktop (version 1. 19. 3). Step three
consisted of screening the titles and abstracts of the remaining
articles based on the inclusion criteria (mentioned below) and
in step four, the full-text of studies that passed step three were
screened as a confirmation process. The reference lists of accepted
articles were then manually searched in step five to find any articles
that were not captured in the electronic database search.
The following inclusion criteria were used: 1. Canadian studies;
2. Studies that were related to the field of physiotherapy; and 3.
Studies that were either entirely focused on rural residents or had
a known percentage of participants from rural areas. Studies that
were exclusively about educating physiotherapists on rural practice,
the prevalence of physiotherapy services in rural areas, or had
only physiotherapists as participants were excluded. In addition,
conference posters, abstracts, dissertations, news articles, and books
were excluded.
Information regarding health areas of research and their
outcomes were synthesized. In addition, to describe the selected
articles, the following data were extracted from the included studies:
authors, year of publication, the percentage of rural participants,
the percentage of female participants, sample size, mean age, and
study design.

Table 1 lists the characteristics of all the included studies. Four of
the eight studies recruited participants from rural Ontario,15,16,21,22
two recruited from rural Saskatchewan,18,20 and one recruited
participants from rural Alberta.19 One study did not state which
Canadian rural area they recruited their participants from.17
Different types of study designs were used, including: two
qualitative (one descriptive case-study and one interpretive),15,22
two prospective cohorts,16,19 one prospective randomized trial,17
one case series,18 one mixed methods,20 and one randomized
controlled trial.21 The majority of the studies focused solely on rural
residents,15,18–22 while two studies had a mixture of rural and urban
dwelling participants.16,17 The percentage of female participation
ranged from 41%17 to 78%20 and sample sizes ranged from 1315
to 524.16 The percentage of females/males and mean age were not
reported in one study.18 One study was conducted with children
as participants with a mean age of 9.1,17 but most of the articles
were focused on adults and older adults, as the reported mean age
by each of the remaining studies was between the range of 45.219
to 74.9.16

Results

Health Areas of Research and Main Results of the
Included Articles

In total, 94 studies were identified through the electronic
database (PubMed: 48, Embase: 42, PsychINFO: 3) and manual
search (n = 1). After removing duplicates (n = 14), the title and
abstracts of 80 articles were screened and 52 articles were excluded
at this stage. The full texts of the remaining 28 articles were
screened against the inclusion criteria. At this stage of the review,
20 studies were excluded and eight15–22 were selected to be included
in this review. A flow diagram of the article selection process with
details is depicted in Figure 1.
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Figure 1. Flow diagram of the article selection process.

Study Characteristics

Arthritis
One of the areas investigated was arthritis.15,18,20 The study by
Cameron and colleagues is the earliest physiotherapy study that
involved rural residents.18 In this study, the authors describe a new
program in which physiotherapists make home visits as well as see
patients in the clinic to assist them to become self-sufficient and to
increase their activities of daily living. The main methods utilized
by the physiotherapists were instruction in active and active-
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Table 1. Study Characteristics of the Included Articles (n=8) – listed by year
Authors, year

Rural area

Area of research

Study design

% rural

% female

Sample
size

Mean age

Nair et al., 201620

Saskatchewan

Rheumatoid arthritis

Mixed methods (crosssectional)

100%

78%

100

58.8

Petrella et al., 201421

Ontario

Cardiometabolic
syndrome

Randomized controlled
trial

100%

IG: 73%
CG:76%

IG: 75
CG: 74

IG: 55.7
CG: 57.8

Langstaff et al., 201416

Southeastern
Ontario

Stroke

Prospective cohort

60%

48%

524

74.9

Gillis et al., 201315

Ontario

Hip and knee arthritis

Qualitative descriptive
case-study

100%

69%

13

66.5

Longmuir et al., 201317

Not reported

Cardiac rehabilitation in
children

Prospective randomized
trial

25%

41%

54

9.1

Taylor et al., 201222

Ontario

Stroke

Interpretive qualitative

100%

47%

19

66.2

Burnham et al., 201019

Alberta

Pain management

Prospective cohort

100%

62%

29

45.2

Cameron et al., 196118

Saskatchewan

Arthritis and allied
conditions

Case series

100%

Not reported

111

Not reported

resisted exercises through using rope, rubber tubing, pulleys, and
other similar equipment. In addition, the physiotherapists made
alterations in home furnishings including changes in heights of
tables and bed, strengthening of stair railings, alterations to chairs
and toilets. The results of this study indicated that improvement in
functional capacity was achieved in most of the patients, however,
the success depended strongly on the expertise of the
physiotherapist.18 The study by Gillis and colleagues assessed
the perspectives of people with hip and knee arthritis about a
physiotherapy extended-role practitioner (ERP) model of care study
through semi-structured interviews.15 ERP is a model designed to
increase the competencies of physiotherapists so that they can
practice healthcare beyond their traditional duties. The results
of this study indicated that in general rural residents had positive
experiences with the ERP model.15 The third study that focused on
arthritis is, in fact, the most recent physiotherapy study with rural
participants.20 This study assessed barriers for access to medical and
allied health services from the perspective of patients with arthritis.
Structured interviews with standardized scripts were conducted on
topics such as appointment waiting times, travel requirements, and
satisfaction with healthcare provision. The results indicated that
patients were mostly concerned with appointment waiting time
with only 53% of the participants having seen a physiotherapist.20

Stroke
Another area of research investigated by studies in this review
was stroke.16,22 The study by Langstaff and colleagues had the
highest number of participants at 524 and took over three years,
during which they assessed the impact of improving access to
timely intensive home-based stroke rehabilitation follow-up care.
The results indicated that this type of improvement decreased
hospital length of stay, hospital readmission rates, and average wait
times. In addition, the mean total number of community therapy
visits increased.16 The second study that focused on stroke patients
was conducted by Taylor and colleagues to assess the experiences
from video conference participation for their healthcare.22 During
video conferences a variety of healthcare activities were done
including clinical assessments, educational sessions, information
sharing, facilitated discussion, goal-setting, and exercise.22 The
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results indicated that participants enjoyed the program mostly
because they didn’t have to travel long distances and that they felt
comfortable in discussions and during the exercises. The authors
also reported some limitations of the program including a loss
of subtleties in communication, lack of feedback to the group
facilitators, and lack of a medium to address concerns.22

Chronic Pain Management
One study investigated chronic pain management by a
multidisciplinary team consisting of a family physician, psychologist,
physiotherapist, kinesiologist, nurse, and dietician.19 The results of
this study indicated that not only it is possible in a rural setting,
but also patients’ level of pain and disability significantly improved
when cared for by the multidisciplinary team.19 In this study, the
physiotherapist was involved with the primary assessment and
management by prescribing exercise programs.19

Cardiac Rehabilitation in Children
The randomized trial conducted by Longmuir and colleagues
investigated the difference between different physical activity
enhancing exercise prescriptions delivered by parents and education
programs in children with single-ventricle physiology after
Fontan.17 The results of this study suggested that gross motor skills
were improved in all groups. In a multivariate repeated measures
regression model, it was discovered that spring season, male sex,
greater baseline activity, and better gross motor skill, leads to better
outcomes. Another important finding of this study was that the
benefits were not different for urban and rural residents.17

Blood Pressure and Other Metabolic Risk Factors
The only randomized controlled trial was the study by Petrella and
colleagues.21 In this study, the effects of a mobile health (mHealth)
intervention on systolic blood pressure and other cardiometabolic
risk factors were compared to an active control intervention.
Participants were all individuals with increased cardiometabolic
risk. The results indicated that after 12 weeks, greater improvements
were seen in the active control group compared to the intervention
group, and after 52 weeks there was no difference, but significant
improvements were detected across the entire population.21
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Discussion
To the author’s knowledge, this is the first study that
investigated the prevalence of rural residents’ recruitment in
Canadian physiotherapy research and explored the health
areas that have been investigated in this population. Through
this literature search and synthesis, we were able to bring light
to the notion that to date only eight Canadian physiotherapy
studies have included rural residents as their participants. This
is an alarmingly low prevalence considering that hundreds of
physiotherapy research studies get published each year. It is
important to recognize that rural residents may potentially have
unique health requirements due to their culture, genetic makeup,
and environmental circumstances. Therefore, to meet rural
residents’ health requirements researchers need to include rural
residents as participants. Through this study, it was discovered
that only a limited number of health areas have been studied
in Canadian rural areas including arthritis,15,18,20 stroke,16,22
cardiac rehabilitation in children,17 pain management,19 and
cardiometabolic syndrome.21
In Canada, it is the law that everyone should have access to
healthcare services.23 However, rural residents still suffer from
poor health and shorter life expectancies, and face issues regarding
access to healthcare services including physiotherapy.1 Limited
access to healthcare services is a major issue and many efforts
have been made towards its improvement.3 After conducting the
database search, it was noted that the majority of physiotherapy
studies that had focused on rural areas were conducted in efforts to
address this issue (i.e., increase access to healthcare). For instance,
a recent study by Taylor-Gjevre and colleagues evaluated the
use of video-conferencing for rheumatoid arthritis patients
for follow-up support and compared the results to the more
traditional in-person clinic support. Their findings indicated that
there is benefit in video-conferencing as there was no difference
in effectiveness between the two methods.24 The fact that there
are many publications about circumventing barriers to healthcare
is a significant achievement considering that environmental
and financial barriers are potentially the cornerstones of the
bigger problem of poor health experienced by rural residents.
However, one of the main questions that remain is how are we,
the healthcare providers, supposed to treat patients when there is
limited research about the unique health requirements of rural
residents?
One example that can be used to illustrate the importance of
this question is the concept of falls. According to the Canadian
Physiotherapy Association, physiotherapists are integral to falls
prevention and rehabilitation in older adults through assessing
individuals for fall risk factors, prescribing specific exercises, and
providing advice on managing environmental risks.25 One of the
most prominent fall risk factors is impaired gait and this becomes
an exacerbated problem in cognitively impaired older adults.26
A recent systematic review concluded that the use of mobility
aids and walking outdoors are among the significant predictors
of falls in this population.27 Let’s consider how these fall risk
factors can be different for a rural older adult versus an urban
older adult: for instance, walking outdoors could mean strolling
the busy downtown area of a city to an urban dweller, whereas
for the rural resident it could mean walking in a vast farming
area. These two types of outdoor environments could potentially
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impose different challenges. This distinction between rural and
urban health requirements is a significant factor that should be
considered when researchers investigate risk factors.
Another example that can be used to explain how the health
requirements of rural and urban residents can be different is by
looking at the problem of chronic pain through a biopsychosocial
perspective. According to the biopsychosocial model of pain, not
only the extent of damage to tissue is important in recovery (from an
injury), but also psychological and social aspects of an individual’s
life will influence the experience of pain.28 The important concept
to note here is that the psychological and social aspects of rural
and urban residents can be different and the potential causes may
be related to differences in culture and the social structure. For
example, a study that assessed the association between rurality and
psychiatric disorders reported that rural residents with psychiatric
comorbidities are at an increased risk of addiction.29 Symonette
and colleagues investigated the effect of social support on outcomes
following distal radius fractures and concluded that higher social
support is correlated with better recovery.30 Nevertheless, it should
be noted that social support has been reported to be defined
differently and have differing effects on health for rural and urban
residents.31 These differences in psychological and social aspects
that have a great influence on health, reinforce the need for
studies to investigate the health of rural and urban residents either
separately or include a combination of both populations.
Another notable finding of this study is that only a
limited number of health areas have been investigated in
Canadian physiotherapy studies (arthritis,15,18,20 stroke,16,22
cardiac rehabilitation in children,17 pain management,19 and
cardiometabolic syndrome21), leaving a large number of health
areas unstudied. These areas include (but are not limited to):
cancer, neurological disorders, mental and cognitive disorders,
respiratory disorders, musculoskeletal injuries, geriatrics, women’s
health, falls, and health areas related to gender. Notwithstanding
the foregoing, it is essential to realize that conducting research in
rural areas or with rural participants imposes certain difficulties.
One of these difficulties includes using measurement tools that
have been developed for urban dwellers, which will be problematic
to use because of unestablished reliability and validity in rural
populations.32 Other major structural difficulties in conducting
research with rural participants are environmental barriers, which
includes significant increases in travel times by the researchers
and locating appropriate participants.32 Another related point to
consider is that due to the the limited number of physiotherapists
practicing in rural areas, there is considerably less available time
and resources that can be allocated to research versus clinical work.

Limitations
The first limitation of this study is that the quality of the
included studies was not assessed. However, it is important to
keep in mind that the aim of this review was to determine the
prevalence of physiotherapy studies that have been conducted in
rural areas and to shed light on the health topics that have been
investigated, regardless of their quality. Given the dearth of such
studies, assessing the quality or risk of bias doesn’t affect the results
of this study. The second limitation of this review rests within the
limitations of the available literature in that some articles that had
rural participants (in addition to urban participants) may have been
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excluded because this information was not explicitly stated in the
study. However, the purpose of this study was to capture articles that
did, in fact, realize the distinction between rural and urban health
requirements, therefore this limitation does not have a significant
impact on the results. The findings of the aforementioned studies
may appropriately generalize to the entire population of interest
(including both rural and urban), but this information still needs
to be explicitly collected and stated in all studies in order to avoid
misunderstanding of the generalizability of the results.
In summary, it is important to reiterate that rural and urban
residents have potentially distinct health requirements due to
their possibly different genetic makeup, culture, and environment.
Therefore, it is crucial that health researchers include both types of
dwellers in their studies. In this review, we examined the prevalence
of rural residents in Canadian physiotherapy studies and the results
show an alarmingly low number of research articles with rural
residents, and naturally a limited number of health areas have
been covered in these studies. We recommend future researchers
to realize the potential difference and include rurality as part of
their investigation.
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