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 ABSTRACT 

   Purpose:   This study surveyed physiotherapists working at Canadian cystic fibrosis (CF) specialized centres to investigate the current practice, barriers to, 
and facilitators of exercise testing and training.   Method:   Physiotherapists were recruited from 42 Canadian CF centres. They responded to an e-questionnaire 
regarding their practice. The data were analyzed using descriptive statistics.   Results:   Eighteen physiotherapists responded (estimated response rate of 
23%); median years of clinical experience was 15 (range, min-max, 3–30) years. Aerobic testing was administered by 44% of respondents, strength 
testing by 39%, aerobic training by 78%, and strength training by 67%. The most frequently reported barriers across all four types of exercise testing 
and training were insufficient funding (reported by 56%–67% of respondents), time (50%–61%) and staff availability (56%). More late career than early 
career physiotherapists reported utilizing aerobic testing (50% vs. 33% of respondents), strength testing (75% vs. 33%), aerobic training (100% vs. 67%), 
and strength training (100% vs. 33%).   Conclusions:   Exercise testing and training is underutilized in Canadian CF centres. Experienced physiotherapists 
reported utilizing exercise testing and training more than less-experienced physiotherapists. Post-graduate education and mentorship, especially for less-
experienced clinicians, are recommended to emphasize the importance of exercise testing and training. Barriers of funding, time, and staff availability 
should be addressed to further improve quality of care. 

  Key Words:  cystic fibrosis; endurance training; professional practice gaps; rehabilitation; resistance training .

 RÉSUMÉ 

   Objectif:   sondage auprès de physiothérapeutes qui travaillent dans des centres canadiens spécialisés en fibrose kystique (FK) pour examiner les pratiques, 
les obstacles et les incitations actuels liés aux épreuves et aux entraînements à l’exercice.   Méthodologie:   les physiothérapeutes ont été recrutés dans 
42 centres canadiens spécialisés en FK. Ils ont répondu à un questionnaire en ligne au sujet de leur pratique. Les données ont été analysées au moyen 
de statistiques descriptives.   Résultats:   les 18 physiothérapeutes qui ont répondu (taux de réponse estimatif de 23 %) avaient une médiane de 15 années 
d’expérience clinique (plage minimale-maximale de trois à 30 ans). Ainsi, 44 % des répondants effectuaient des épreuves d’endurance aérobique, 39 %, 
des épreuves en résistance, 78 %, un entraînement aérobique et 67 %, un entraînement en résistance. Les obstacles les plus signalés dans les quatre types 
d’épreuves et d’entraînement à l’exercice étaient un financement insuffisant (par 56 % à 67 % des répondants), le manque de temps (50 % à 61 %) et le 
peu de disponibilité du personnel (56 %). Plus de physiothérapeutes en fin de carrière qu’en début de carrière ont déclaré utiliser les épreuves d’endurance 
aérobique (50 % par rapport à 33 % des répondants), les épreuves de résistance (75 % par rapport à 33 %), l’entraînement aérobique (100 % par rapport à 
67 %) et l’entraînement en résistance (100 % par rapport à 33 %).   Conclusions:   l’épreuve et l’entraînement à l’exercice sont sous-utilisés dans les centres 
canadiens spécialisés en FK. Les physiothérapeutes d’expérience étaient plus nombreux à avoir déclaré utiliser l’épreuve et l’entraînement à l’exercice 
que les physiothérapeutes moins expérimentés. Les études supérieures et le mentorat, particulièrement chez les cliniciens moins expérimentés, sont 
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recommandés pour insister sur l’importance de l’épreuve et de l’entraînement à l’exercice. Il faut corriger les obstacles au financement, au temps et à la 
disponibilité du personnel pour améliorer encore davantage la qualité des soins. 

  Mots-clés:  entraînement en endurance; entraînement en résistance; fibrose kystique; lacunes de la pratique professionnelle; réadaptation 

  Cystic fibrosis (CF) is the most common fatal genetic 
disease. It predominantly affects Caucasias and impacts 
multiple body systems, including the respiratory sys-
tems.   1    ,    2    There are over 4,370 people with CF in Canada.   1    
Individuals with CF have decreased aerobic capacity   2    and 
peripheral muscle strength ,  3    higher rates of depres sion 
and anxiety,   4    and lower health related quality of life (QOL).   1    

 In Canada, this multisystem disease is managed by CF 
specialized centres. In these centres, various health care 
professionals with in-depth knowledge of CF and experi-
ence in CF care provide interdisciplinary care. In general, 
it is recommended that individuals with CF attend a CF 
centre every three months; however this interval varies 
depending on the individual's health status. The role of 
physiotherapists in CF care has evolved from mainly facil-
itating airway clearance to incorporating different types 
of exercise in assessment and treatment.   5    ,    6    The main 
role of physiotherapists in CF care, as outlined in the 
Interna tional Physiotherapy Group’s practice guidelines, 
are air way clearance therapy, inhalation therapy, exer-
cise testing and training, musculoskeletal physiotherapy 
manage ment, and pre- and post- lung transplant care.   5    –    7    
To our knowledge, the extent of exercise testing and train-
ing be ing performed in Canadian CF centres is unknown.   

 Aerobic testing is defined as an assessment for an in di-
vidual’s cardiopulmonary status; it is measured by max-
imal, submaximal, laboratory-based or field-based tests. 
Mea sures derived from aerobic testing, (e.g., Vo

2
max) 

are prognostic indicators for individuals with CF.   8    Aero-
bic testing and strength testing also provide a baseline of 
gen eral physical health and can inform exercise prescrip-
tion.   9    For individuals with CF, studies show that aerobic 
train ing can improve pulmonary function, aerobic capac-
ity, physical activity levels; ameliorate symptoms of anxi-
ety and depression; and enhance health related QOL.   5    ,    10    ,    11    
Strength training helps increasing force production, fos-
ters a lean body mass, and improves pulmonary function 
for individuals with CF.   11    ,    13    

 Studies conducted in the United Kingdom, Germany, 
and the United States have found that general exercise 
testing and training are underutilized in CF centres.   13    –    15    
While these studies addressed general exercise, a study 
in Australia and New Zealand specifically looked at the 
extent of strength testing in CF centres and reported that 
only 20% of centres included strength testing.   16    These 
results, however, cannot be generalized to Canadian CF 
centres because of inherent differences in the health care 
systems.   

 Multiple studies report that a barrier to incorporating 
exercise testing and training in clinical practice is the lack 

of resource availability, including the lack of trained per-
sonnel, time, equipment, facilities, and infection control 
precautions.   13    –    16    In contrast, another study found that a 
lack of equipment was not a barrier; these researchers 
reported a quantity of available equipment was not be ing 
used.   13      Previous studies have not investigated facilita-
tors, specifically, of exercises testing and training. Rather 
they report that the rationale, specifically, for conducting 
exercise testing and training is based on disease sever ity, 
in response to patients reporting decreased exercise toler-
ance, or conducted immediately post-discharge from acute 
care, and for the purpose of pre-transplant assessment.   16    
It is unknown what barriers and facilita tors CF centres in 
Canada encounter with exercise testing and training. Iden-
tifying specific barriers and facilitators within CF centres 
may help strategize ways to enhance incorporating exer-
cise testing and training in clinical practice.   

 In most studies on exercise testing and training, phy-
sicians were the main respondents to surveys, followed 
by physiotherapists and nurses.   13    ,    15    Although physicians 
may provide a general insight into the practice, it would 
be beneficial to have physiotherapists as the primary re-
spondents because they would have a first-hand experi-
ence with exercise testing and training, and would be able 
to provide a different perspective.   

 Many entry-level health care graduates doubt their 
level of competence and readiness to practise.   17    It can 
be more challenging for them when working in a spe-
cialized clinical area, such as CF care. Previous studies 
have shown that the cognitive processes between nov-
ice and expert physiotherapists differ.   18  –  20    It is unknown 
whether there is a difference in utilization of exercise 
testing and training by physiotherapists with less expe-
rience relative to physiotherapists with more experience 
in CF centres. If there are discrep ancies, it may highlight 
the need to improve the learning experiences for phys-
iotherapists in CF care to support uti lization of exercise 
testing and training.   

 The knowledge-to-action model   21      describes a process 
by which knowledge (e.g., practice guidelines recommen-
dations for exercise testing and training) can be turned 
into action in clinical practice. The model involves identi-
fying a gap between knowledge and practice, and assess-
ing barriers to implementating the knowledge. Following 
that, the model involves implementing chang es, moni-
toring and evaluating outcomes, and sustaining change. 
As current physiotherapy practice regarding ex ercise 
testing and training in Canadian CF centres is un known, 
and in consideration of the knowledge-to-action model, 
the objectives of this study were to (1) determine the 

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


Malik et al. Current Practice, Barriers to, and Facilitators of Exercise Testing and Training by Physiotherapists 3

© Canadian Physiotherapy Association, 2023

utilization of aerobic testing, strength testing, aerobic 
training, and strength training in Canadian CF centres, 
(2) identify the barriers and facilitators for implementing 
exercise testing and training; and (3) investigate the re la-
tionship between physiotherapist’s year of clinical ex pe-
rience and utilization of exercise testing and training in 
CF centres.  

 METHODS 

 Study design  
 A quantitative cross-sectional web-based survey was 

administered to physiotherapists practicing in Canadian 
CF centres. To be eligible, participants had to be a phys-
iotherapist working in one of the 42 Canadian CF centres, 
defined as a clinic that provides specialized interdisciplin-
ary care for individuals with CF and is accredited and sup-
ported financially by Cystic Fibrosis Canada. Participants 
were excluded if they provided only weekend and/or holi-
day coverage. Ethics approval was obtained from the Uni-
versity of Toronto (REB 00038507).  

 Recruitment 

  The secretary for the Canadian CF Physiotherapy Ad-
visory Group emailed all of the physiotherapists work-
ing at Canadian CF centres to request their participation. 
The email included a brief description of this study, an 
informed consent letter containing information on the 
purpose of the study, risks, benefits, consent, confidenti-
ality, and publication, a link to the questionnaire includ ing 
an initial page to indicate consent, and the authors’ email 
address for questions and to request study results. Two 
additional emails, spaced two weeks apart, were sent to 
remind physiotherapists to complete the questionnaire.  

 Data collection 

  The 40-item questionnaire was developed based on 
previous similar studies      .  13    –  16 The questionnaire examined 

the proportion of physiotherapists surveyed who perform 
aerobic testing, strength testing, aerobic training, and 
strength training with their CF caseload; the barriers and 
facilitators to incorporating exercise testing and training 
as measured by the 5 point-Likert scale; and the demo-
graphics of the physiotherapists. To reduce self-report 
bias and protect participant privacy, the demographic in-
formation was collected in a manner that would keep the 
physiotherapists and CF centres anonymous. The ques-
tionnaire was administered through Research Electronic 
Data Capture (REDCap), version 7.4.1.   22    ,    23      The question-
naire piloted with physiotherapists on the cardiorespi-
ratory team at St. Michael’s Hospital, modified based on 
feedback, and then administered to study participants 
between March to April 2020.  

 Statistical analysis 

  Descriptive statistics were computed, including 
me dians, ranges and frequencies, using IBM SPSS Statis-
tics, version 26.0 (IBM Corporation, Armnok, NY). To 
geographically present the data relating to objective 3, 
participants were categorized into the following groups: 
(1) early career, those with <10 years of experience, (2) 
mid career, those with >10 and <20 years of experience; 
and (3) late career, those with >20 years of experience.  

 RESULTS 

  A total of 18 physiotherapists responded out of an esti-
mated 84 physiotherapists working in Canadian CF centres, 
with there being between 1 – 3 physiotherapists per centre. 
The median years of clinical experience was 15 (range, 
min-max, 3 – 30) years, with a median full-time equivalence 
of 0.30 (range, min-max, 0.05 – 1.00) hours worked/ full-
time hours working at the CF centre. There were 67%  ( 12) 
respondents from Western Canada, 17%  ( 3) from Ontario, 
and 17%  (   3) from Quebec and Eastern Canada.   Table 1   sum-
marizes the demographic data.    

  Table 1  Characteristics of Physiotherapists Working in CF Centres Across Canada  (N = 18) 

  Characteristic ( N  = 18)    No. (%) of respondents  

 % of caseload that is patients with CF 
  <40%  10   (56) 
  40% to <80%   3   (17) 
  80%–100%   5   (28) 
 Practice region 
  Western Canada (BC/AB/SK/MB)  12   (67) 
  Ontario   3  ( 17) 
  Quebec and Eastern Canada (NB/NS/NL)   3  ( 17) 
 Clinical practice setting 
  Outpatient only   4   (22) 
  Inpatient and outpatient  14  ( 78) 
 Clinical practice population 
  Paediatric only  12   (67) 
  Adult and paediatric   6   (33) 

 CF = cystic fibrosis; BC = British Columbia; AB = Alberta; SK = Saskatchewan; MB = Manitoba; NB = New Brunswick; NS = Nova Scotia; NL = Newfoundland and Labrador. 
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 Utilization of exercise testing and training 

  Table 2     summarizes utilization of exercise testing and 
training: 44%  (   8) administered aerobic testing, 39%   (    7) 
administered strength testing, 78%  (   14) pre scribed aerobic 
training, and 67%   (    12) prescribed strength training. Addi-
tionally, 39%  (   7) administered both aerobic testing and 
aerobic training, and 33%  (   6) administered both strength 
testing and training.  

  Among those who administer aerobic testing, 88% (7 
out of 8) use the six minute walk test, 25% (2 out of 8) use 
the incremental shuttle walk test, and 13% (1 out of 8) 
utilized the Bruce protocol. Annual aerobic testing was 
reported by 75% (6 out of 8). For aerobic training, 92% 
(13 out of 14) of respondents recommended that their pa-
tients engage in aerobic training more than three times 
per week. Comparatively, 58% (7 out of 12) of respondents 
recommended that strength training to be performed 
three to four times per week. With respect to prescrib-
ing an aerobic home exercise programme, 71% (10 out of 
14) respondents reported prescribing such a programme 
more than 50% of the time. In contrast, 58% (7 out of 12) 
respondents reported prescribing a strength-based home 
exercise programme less than 25% of the time. Regard ing 
referring to other health care professionals for exer cise 
training, 86% (12 out of 14) of respondents reported never 
or rarely (0 %– 25% of the time) referring out for aer obic 
training, while 67% (8 out of 12) of respondents re ported 
never or rarely (0 %– 25% of the time) referring out for 
strength training, and 25% (3 out of 12) of respondents 

reported sometimes (50% of the time) referring out for 
strength training. All but one of the respondents who pre-
scribed aerobic or strength training reported encouraging 
participation in recreational sports and fitness classes.  

 Rationale for, facilitators of, and barriers to exercise testing and 

training  
 Tables 3  ,   4   and     5   summarize the rationale for, facilita-

tors of, and barriers to exercise testing and training. The 
most commonly reported reason for performing aero-
bic testing was to establish baseline values for patients, 
88% (7 out of 8); followed by establishing eligibility for 
transplant, 75% (6 out of 8); responding to the request of 
physicians/nurse practitioners, 75% (6 out of 8); inform-
ing exercise prescription, 50% (4 out of 5); and estimat-
ing functional independence, 50% (4 out of 8). Of those 
who perform strength testing, their rationale included 
informing exercise prescription 86% (6 out of 7); estab-
lishing baseline values for patients 71% (5 out of 7); and 
estimating functional independence 71% (5 out of 7). 
No participants reported aerobic or strength testing as 
re quirements by their place of work.   

 The most frequently reported facilitator for aero bic 
testing and strength testing was sufficient infection con-
trol, 72% (13 out of 18). The most frequently report ed 
facilitator for aerobic and strength training was the phys-
iotherapist having sufficient knowledge to prescribe train-
ing programmes, 72% (13 out of 18) and 61% (11 out of 18), 
respectively.     

  Table 2  Implementation of Aerobic and Strength Testing, and Aerobic and Strength Training in CF Centres in Canada  

  Type of testing or training  
  No. of PTs who implement 
( N  = 18)  

  Proportion of CF caseload for whom testing/training is implemented *   

  Small †     Medium †     Large †   

 Aerobic testing   8  7  1  – 
 Strength testing   7  7  –  – 
 Aerobic training  14  6  1  7 
 Strength training  12  9  1  2 
 Aerobic testing and training   7 
 Strength testing and training   6 

  *  Of physiotherapists who implement testing/training. 

  †  Small = 0 to <40% of CF caseload; medium = 40% to <60% of CF caseload; large = 60–100% of CF caseload. 

 CF = cystic fibrosis; PT = physiotherapist. 

  Table 3  Rationale for the Administration of Aerobic Testing and Strength Testing Utilized by Physiotherapists Working in CF Centres in Canada  

  Aerobic testing, % ( n  = 8)    Strength testing, % ( n  = 7)  

 Establishing baseline values  88  72 
 Informing exercise prescription  50  86 
 Estimating functional independence  50  71 
 Requested by physician/nurse practitioner  75  14 
 Establishing eligibility for transplant  75  N/A 

 Note: Participants could select one or more response(s). 

CF = cystic fibrosis.
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by physiotherapists at Canadian CF centres. The main 
findings were that aerobic testing, strength testing, aerobic 
training and strength training are underutilized, with aer-
obic training being the most utilized. The most frequently 
reported barriers to exercise testing and training were in-
sufficient funding, time, and staff availability. The most 
frequently reported facilitators were physiotherapists hav-
ing appropriate knowledge to perform testing and train-
ing, and sufficient infection control practices. Mid- and 
late-career physiotherapists tend to utilize exercise testing 
and training more than their early-career colleagues.   

 The results of our study regarding the utilization of 
exercise testing and training were aligned with previous 
studies conducted in the United Kingdom, Germany, and 
the United States.   13    –    15    The UK study also demonstrated 
that aerobic training was more commonly utilized than 
aerobic testing,   15    which is similar to our study results. The 
previously mentioned studies focused solely on aero bic 
testing and aerobic training. In contrast, the study in Aus-
tralia and New Zealand is uniquely similar to ours in that 
it looked at strength testing in addition to aerobic testing. 
That study reported a higher utilization of aero bic testing 
than our study, but similar preferential use of field-based 
exercise tests over lab-based tests, and similar underutili-
zation of strength testing.   16       

 We postulate that the underutilization of strength test-
ing and training may be due to CF care historically focus ing 

  Among the participants, 67%  (   12) reported insuf ficient 
funding as the primary barrier to administer ing aerobic 
testing; 56%  (   10) reported insufficient funding and staff 
availability as the main barriers to the implementing aer-
obic training; 61%  ( 11) reported insufficient funding and 
time as main barriers to strength testing and strength 
training.  

 Years of experience and utilization of exercise testing and 

training  
 Figure 1     depicts the utilization of exercise testing and 

training among physiotherapists based on their years of 
experience in CF care. Of the early-career group, 33% (2 
out of 6) of physiotherapists reported performing aero-
bic testing, strength testing, and strength training, while 
aerobic training was reported by 67% (4 out of 6). In the 
mid-career group, aerobic testing was reported by 50% (4 
out of 8), strength testing by 25% (2 out of 8), and aerobic 
and strength training by 75% (6 out of 8). For the late-ca-
reer group, aerobic testing was reported by 50% (2 out of 
4), strength testing by 75% (3 out of 4). All of the late-ca-
reer physiotherapists reported prescribing aerobic and 
strength training to their patients in the last 12 months.  

 DISCUSSION 

  In this study, we investigated the current practice of, 
barriers to, and facilitators of, exercise testing and train ing 

  Table 4  Facilitators for the Implementation of Aerobic and Strength Testing, Aerobic and Strength Training as Determined by Physiotherapists Working in 
CF Centres in Canada  

  Aerobic testing, %    Strength testing, %    Aerobic training, %    Strength training, %  

 Sufficient infection control  72  72  67  56 
 Sufficient knowledge  44  61  72  61 
 Sufficient equipment  44  33  50  44 
 Patient(s) willing to participate  39  33  17  11 
 Sufficient staff availability  22  22  33  22 
 Sufficient time  17  22  17  17 
 Sufficient funding   6   6   6  17 

 Note: Participants could select one or more response(s). 

 CF = cystic fibrosis.

  Table 5  Barriers to the Implementation of Aerobic and Strength Testing, and Aerobic and Strength Training as Determined by Physiotherapists Working 
in CF Centres in Canada  

  Aerobic testing, %    Strength testing, %    Aerobic training, %    Strength training, %  

 Insufficient funding  67  61  56  61 
 Insufficient time  61  61  50  61 
 Insufficient staff availability  56  56  56  56 
 Insufficient equipment  39  45  28  28 
 Patient(s) unwilling to participate  17  17  11  17 
 Insufficient infection control   6   6  11  22 
 Insufficient knowledge  17  11  –   6 

 Note: Participants could select one or more response(s). 

CF = cystic fibrosis.
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on managing respiratory function. However, there has 
been a recent increase in focus on muscle impairments 
in people with CF. In particular, a study found that altered 
expression of the CF transmembrane conductance regu-
lator (CFTR) gene in skeletal muscle results in disruption 
of cell electrochemical gradients, which may impact the 
excitation-coupling necessary for skeletal muscle func-
tion.   24    On a macroscopic level, individuals with CF have 
small thigh muscles and diminished hand grip strength.   25    
Given these physiological impairments, there is a need 
to optimize functional strength testing and prescribe 
strength training to ameliorate these impairments. It is 
estimated to take 17 years for research to translate into 
practice,   26    which may help explain the underutilization of 
strength testing and training. As the average lifespan of 
individuals with CF lengthens due to advances in health 
care, such as a new class of drugs, CFTR modulator thera-
pies, that modulate the function of CFTR proteins that are 
defective due to mutations the CFTR gene, musculoskel-
etal issues will become more prominent, resulting in an 
increased need for exercise, such as strength training, to 
improve physical functioning and QOL.   12    

 Our study found aerobic testing to be less utilized 
than aerobic training. This raises the question of what 
background information physiotherapists use to pre-
scribe aerobic training. It is plausible that other health 
care professionals (e.g., respiratory therapists) conduct 
the exercise testing, and that physiotherapists conduct 
informal exercise testing (e.g., observing patients’ mobil-
ity) and then prescribe exercise training. Or, exercise may 
be prescribed within the general parameters of intensity 
by using the Borg Dyspnea Scale or a range of predicted 
heart rates. However, our participants did not indicate the 
above alternative methods to inform exercise training in 

the questionnaire. Further, standardized aerobic testing 
is important for determining exercise capacity, symptoms 
related to exercise, the need for oxygen supplementa-
tion, and to monitor the efficacy of a training programme, 
all crucial for aerobic exercise prescription according to 
best practice guidelines.   6    Additionally, due to COVID-19, 
many patients may be exercising independently, without 
medical supervision. This further emphasizes the need 
for initial exercise testing as a basis for safe exercise pre-
scription, especially for patients with a history of adverse 
effects during exercise. There appears to be a lack of aero-
bic testing performed by physiotherapists at Canadian CF 
centres, and while understandable considering barriers 
(e.g., insufficient funding, time, and staff availability) it is 
a significant issue that should be addressed.   

 One of our objectives was to investigate facilitators for 
exercise testing and training. Within this objective, we 
further investigated the clinicians’ rationales for imple-
menting exercise testing. Our study found that the most 
frequently reported facilitators for exercise testing and 
training are sufficient infection control practices, and 
physiotherapists possessing adequate knowledge for test-
ing protocols. Infection control practices are essential to 
minimize patient-to-patient spread of pathogens, which 
is crucial for individuals with CF at all times. The ratio nale 
for performing testing procedures was to establish base-
line values of patients and guide exercise prescrip tion. 
Similarly, the study in Australia and New Zealand, which 
discussed only the rationale for exercise testing, reported 
that it is conducted for patient annual assess ments and in 
response to reduced exercise tolerance.   16    

 With respect to the barriers for exercise testing and 
training, our study had similar findings to research 
con ducted in the United Kingdom, and Australia and 

 Figure 1  Proportion of respondents implementing exercise testing and training by category (aerobic testing, strength testing, aerobic training, and strength training). 

Note: Early career (≤10 years experience) n = 6, mid career (>10 years and <20 years of experience) n = 8, late career (≥20 years experience) n = 4. 
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such as CF centres, and the val ue it would provide less 
experienced physiotherapists in developing their skills. 
Further, online resources tailored towards enhancing 
practice of novice CF physiotherapists such as Australia’s 
CFphysio.com, may be a good supple ment to mentorship 
sessions. Many workplaces also offer educational grants 
that may incentivize physiotherapists to further their pro-
fessional development.   

 This study investigated the physiotherapy practices in 
CF Centres prior to the COVID-19 pandemic; however, it 
is imperative to highlight the impact of the pandemic on 
current and future practice. As many in-person services 
were disrupted, physiotherapists modified their practice 
by incorporating telerehabilitation. While the efficacy of 
telerehabilitation during the pandemic is still being inves-
tigated, a previous study investigating the remote admin-
istration of exercise training for individuals with chronic 
lung conditions concluded that individuals receiving su-
pervised remote aerobic training demonstrated improve-
ments in endurance exercise capacity as measured by 
increased shuttle walk test times.   34    This needs to be con-
firmed with the CF population. The COVID-19 pandemic 
and subsequent research of efficacy of practice during 
that time may provide a unique opportunity to expand 
CF care, including exercise testing and training, to virtual 
platforms, making CF care more accessible to Canadians 
who live far from a CF centre.   

 Based on the knowledge-to-action model creat ed by Gra-
ham and colleagues, our study identified a knowledge-prac-
tice gap between practice guidelines’ rec ommendations for 
exercise testing and training and its clinical utilization, and 
barriers and facilitators to utiliza- tion.   21      To overcome the 
gap between practice guidelines and clinical practice, we 
propose the following recom mendations.   

 We recommend education regarding the importance 
and benefits of aerobic testing, strength testing, aerobic 
training and strength training in CF care. More specifically, 
with regards to early-career physiotherapists, literature 
supports continued educational opportunities and men- 
torship to increase confidence and skills, which translates 
into improved decision-making in clinical practice.   

 Additionally, we recommend increased funding and 
staffing to minimize the barriers that physiotherapists 
en counter utilizing exercise testing and training. Future 
stud ies may investigate how increased funding can be 
allocat ed to best enable increased exercise testing and 
training.   

 A limitation of our study is that other health care pro-
fessionals may have conducted exercise testing or train-
ing with the patients of physiotherapists responding to 
our study, which was not reflected in our questionnaire. 
However, we specifically directed our study towards phys-
iotherapists working at CF centres to elucidate their cur-
rent practice. We had a smaller sample size than expected, 
which may have been due to the following: the timeframe 

New Zealand; that is, the most common barriers that 
hinder the utilization of exercise testing and training are 
insuffi cient funding, time, and staff availability at CF cen-
tres.   15    ,    16    A possible explanation for the commonalities in 
barriers that CF physiotherapists in the United Kingdom, 
Australia and New Zealand, and Canada,   15    ,    16    encounter 
may be that they all have universal, publicly funded health 
care sys tems. Thus, barriers such as insufficient funding 
must be examined at a health systems level as opposed to 
studying individual CF centres.   

 It is widely acknowledged that the health care systems 
in many Canadian provinces struggle to procure suffi-
cient funding.  - 27    ,    28    Previous Canadian research highlights 
the costs associated with hospitalization of individuals 
with CF, citing an average of $21,000 per hospitalization 
in 2014 for pulmonary exacerbation.   29    Research has also 
shown that individuals who undertake aerobic training 
have lower risks of hospitalization due to their higher aer-
obic fitness.   30    Taken together, it is imperative that phys-
iotherapists working in Canadian CF centres advocate 
for additional funding for exercise testing and training to 
help mitigate hospitalization costs but more importantly, 
to improve patient outcomes.   

 Our study reports that a substantially higher propor-
tion of experienced physiotherapists, those with greater 
than 10 years of experience, perform exercise testing and 
training compared to their less experienced colleagues. To 
our knowledge, there are no previous studies exam ining 
the association between physiotherapists’ clinical expe-
rience and utilization of exercise testing and training in 
their CF practice in Canada. However, clinical experi ence 
has been previously shown to be related with clini cal deci-
sion-making. Novice clinicians tend to prioritize their aca-
demic knowledge, while experienced clinicians transition 
towards using their clinical experience when making clin-
ical decisions.   20    Studies show that physio therapists with 
less clinical experience prefer to seek as sistance when 
making clinical decisions, as they report less self-efficacy 
and confidence in their decisions.   19    ,    20    Ad ditionally, another 
study noted that experienced physio therapists were more 
confident in managing uncertainty during decision-mak-
ing and felt they could balance risks and benefits in their 
practice.   31      Less experienced phys iotherapists also demon-
strated having lower confidence with assessment and 
treatment.   32    When taken together, a lack of clinical expe-
rience and confidence may trans late into less experienced 
physiotherapists underutilizing exercise testing and train-
ing in their practice; however, this requires further inves-
tigation to confirm. Wainwright and colleagues noted that 
both novice and experienced physiotherapists working in 
neurologic physiotherapy valued mentorship in develop-
ing clinical decision-making.   20    Fur thermore, students and 
novice physiotherapists felt that learning from peers was 
essential when developing clini cal skills.   33    This highlights 
the benefits of mentorship in specialized practice areas, 
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on the importance of exercise testing and training in CF 
care, and that the barriers to exercise testing and training 
be addressed to enable improved quality of care and out-
comes for individuals with CF.    
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