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ABSTRACT
Background: Evidence supports establishing a continuum of care from
stroke rehabilitation (SR) to cardiac rehabilitation programs (CRPs). It
is not known to what extent people poststroke are being integrated.
This study aimed to determine the proportion of CRPs that accept
referrals poststroke, barriers/facilitators, and eligibility criteria.
Methods: A web-based questionnaire was sent to CRPs across
Canada.
Results: Of 160 questionnaires sent, 114 representatives (71%) of
130 CRPs responded. Of respondents, 65% (n ¼ 74) reported
accepting people with a diagnosis of stroke and doing so for a median
of 11 years, 11 offering stroke-specific classes and an additional 6
planning inclusion. However, 62.5% of CRPs reported that < 11 pa-
tients participated in the last calendar year despite 88.5% reporting no
limit to the number they could enroll. Among CRPs, 25% accepted only
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R�ESUM�E
Contexte : Les donn�ees recueillies appuient la continuit�e des soins
entre les programmes de r�eadaptation après un accident vasculaire
c�er�ebral (PR-AVC) et les programmes de r�eadaptation cardiaque
(PRC). On ne sait toutefois pas dans quelle mesure les patients qui ont
subi un accident vasculaire c�er�ebral (AVC) sont int�egr�es à un PRC.
L’�etude visait donc à d�eterminer la proportion de PRC admettant les
patients ayant subi un AVC, les obstacles à l’int�egration de ces derniers
et les �el�ements qui la facilitent, ainsi que les critères d’admissibilit�e.
M�ethodologie : Des responsables de PRC de partout au Canada ont
�et�e invit�es à r�epondre à un questionnaire en ligne.
R�esultats : Au total, 160 invitations ont �et�e envoy�ees et 114 (71 %)
responsables rattach�es à 130 PRC y ont r�epondu. Parmi ces
r�epondants, 65 % (n ¼ 74) ont dit que leur programme admettait
depuis un nombre m�edian de 11 ans les patients ayant reçu un
Approximately 405,000 people in Canada are living with the
1

lead to deterioration in metabolic, cardiorespiratory, and func-
8-13
effects of stroke, with 75% having persisting neurological im-

pairments that affect functional abilities.2 A sedentary lifestyle
increases the risk of stroke, with sedentary individuals being 25%
to 30% more susceptible to having a stroke or dying than their
physically active counterparts.3 Unfortunately, this inactivity
persists after a stroke, leading to further cardiorespiratory
deconditioning,4-7 as well as muscle atrophy and weakness that
tional health. Thus, individuals are at increased risk of car-
diovascular disease and recurrent stroke.14,15 Indeed, cardiac
disease and recurrent stroke are the leading causes of mortality
after stroke.16-18 Regular physical activity after stroke is associated
with improvements in cardiovascular disease risk factors and
reduced 3-year risk for recurrent stroke, myocardial infarction,
and vascular death, and independently associated with lower all-
cause mortality.6,19-22 Resistance training (RT) when combined
with aerobic training (AT) yields a greater increase in lean mass,
anaerobic threshold, and muscular strength than AT alone after
stroke.21 Therefore, AT in combination with RT has been rec-
ommended in the American Heart Association/American Stroke
Association Guidelines for Adult Stroke Rehabilitation and Re-
covery as a Class IIA, level A recommendation.23

Unfortunately, traditional stroke rehabilitation (SR) pro-
grams face several challenges for incorporating exercise
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patients with concurrent cardiac diagnoses, living in the community
(47.8%), and without severe mobility (70.1%), communication
(80.6%), or cognitive (85.1%) deficits. The 2 most influential barriers
and facilitators among all CRPs were funding and staffing. The fourth
greatest barrier was lack of poststroke referrals, and third to sixth
facilitators were SR/CRP collaboration to ensure appropriate referrals
(third) and to increase referrals (sixth), toolkits for prescribing resis-
tance (fourth), and aerobic training (fifth). CRP characteristics associ-
ated with accepting stroke were a hybrid program model, a medium
program size, and having a falls prevention component.
Conclusions: Most CRPs accept patients poststroke, but few partici-
pate. Therefore, establishing SR/CRP partnerships to increase appro-
priate referrals, using a toolkit to help operationalize exercise
components, and allocating funding/resources to CRPs may signifi-
cantly increase access to secondary prevention strategies.

diagnostic d’AVC; 11 programmes offraient des cours sp�ecialement
destin�es aux patients ayant subi un AVC et 6 autres pr�evoyaient de le
faire. Toutefois, 62,5 % des r�epondants ont soulign�e que moins de 11
patients avaient particip�e à leur programme au cours de l’ann�ee qui
pr�ec�edait, malgr�e le fait que dans 88,5 % des cas, il n’y avait pas de
limite au nombre de participants admis. Parmi les PRC, 25 % n’ad-
mettaient que des patients ayant aussi reçu un diagnostic d’atteinte
cardiaque, vivant dans la collectivit�e (47,8 %) et n’ayant pas de d�eficit
s�evère sur les plans de la mobilit�e (70,1 %), de la communication
(80,6 %) ou de la fonction cognitive (85,1 %). Dans tous les cas, les
deux facteurs influant le plus (positivement ou n�egativement, selon le
cas) sur l’int�egration des patients ayant subi un AVC �etaient les
ressources financières et les ressources humaines. Le quatrième
obstacle en importance �etait le faible nombre de patients ayant subi
un AVC orient�es vers les programmes; les autres �el�ements facilitateurs
�egalement recens�es �etaient la collaboration entre les PR-AVC et les
PRC afin d’assurer l’orientation des patients concern�es (3e place),
l’augmentation du nombre de ces orientations (6e place), ainsi que les
outils permettant de prescrire un programme d’entraînement muscu-
laire (4e place) et un programme d’entraînement a�erobique (5e place).
Les PRC admettant des patients ayant subi un AVC avaient en com-
mun les caract�eristiques suivantes : ils reposaient sur un modèle
hybride, ils �etaient de taille moyenne et ils comprenaient un volet sur
la pr�evention des chutes.
Conclusions : Si la plupart des PRC admettent les patients qui ont subi
un AVC, ces derniers sont peu nombreux à y participer. L’�etablissement
de partenariats entre les PR-AVC et les PRC afin d’augmenter le
nombre de patients orient�es, la mise en place d’outils facilitant l’ex-
�ecution de programmes d’exercice physique et l’affectation de fonds et
de ressources aux PRC pourraient donc augmenter consid�erablement
l’accès aux strat�egies de pr�evention secondaire.
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programming into practice. Recent survey data of Canadian
SR programs revealed that 28% of programs exclude in-
dividuals with cardiac conditions and that patients may not
receive appropriate electrocardiogram (ECG), blood pressure,
or blood glucose monitoring.24 In a separate study, the most
frequently cited barrier to prescribing AT identified by Ca-
nadian neurological rehabilitation therapists was concern for
patient safety because of cardiac conditions.25 Further, the 2
most influential barriers to prescribing AT cited by Canadian
and US physical therapists/managers were insufficient time
within therapy sessions and insufficient length of stay.24,26

Comprehensive cardiac rehabilitation programs (CRPs) can
overcome the barriers faced by SR programs. CRPs include AT
and RT, nutrition and psychosocial counseling and education,
plasma glucose and lipid monitoring, risk factor modification
education and counseling, and cardiac exercise assessments and
screening.27,28 The benefits of attending CRPs are not restricted
to the cardiac population. People poststroke share many of the
same health hazards as patients with cardiac disease and several
groups have reported significant improvements in these,
including cardiorespiratory fitness, anaerobic threshold, blood
lipids, lean mass, and body mass index with minimal or absent
adverse outcomes in people with stroke attending CRPs.20,29-32

In addition, when given the opportunity, the proportion of
eligible patients who have had a stroke and who enroll in CRPs
(71%) is superior to that reported in patients with cardiac disease
(40%)with superior completion rates (82%) than reported in the
population with cardiac disease (60%-70%).28,32-34
Although current evidence supports establishing a contin-
uum of care from SR to CRPs, it is not clear if Canada’s
healthcare system is adequately integrating this population
into CRP facilities. To our knowledge, no study has identified
the number of people poststroke who participate, the eligi-
bility criteria, the program characteristics associated with in-
clusion (exploratory), or the barriers and facilitators to
including people poststroke in Canadian CRPs. Therefore, we
conducted a pan-Canadian cross-sectional questionnaire-based
study to examine these factors.

Materials and Methods

Study design and program eligibility criteria

This was a cross-sectional study using a web-based question-
naire administered to CRPs across Canada. CRPs were eligible to
participate if they included a structured exercise component and
at least 1 other strategy to control cardiovascular risk factors. For
the purposes of the study, structured exercise was defined as at
least 1 on-site supervised AT session. Approval from the Ethics
Review Board of the University of Toronto was obtained.

Recruitment

Recruitment was initiated in January and completed in
April 2019. A directory from the Cardiac Health Foundation
of Canada, past studies, program websites, and investigator
contacts were used to ascertain CRP identification across



Table 1. Descriptive characteristics of CRPs that did and did not include people poststroke across Canada

Characteristic
CRPs n ¼ 114

n (%)
Include stroke n ¼ 74

n (%)
No stroke n ¼ 40

n (%) P value

Province n ¼ 114 n ¼ 74 n ¼ 40 0.511
Ontario 44 (38.6) 27 (36.5) 17 (42.5)
Quebec 24 (21.1) 18 (24.3) 6 (15)
Prairie* 19 (16.7) 14 (18.9) 5 (12.5)
Atlantic* 15 (13.2) 9 (12.2) 6 (15)
British Columbia 12 (10.5) 6 (8.1) 6 (15)
Location n ¼ 84 n ¼ 56 n ¼ 28 0.340
Urban 37 (44) 28 (50.0) 9 (32.1)
Rural 27 (32.1) 15 (26.8) 12 (42.9)
Suburban 18 (21.4) 12 (21.4) 6 (21.4)
All of the abovey 2 (2.4) 1 (1.8) 1 (3.6)
CRP facility setting n ¼ 84 n ¼ 56 n ¼ 28 0.415
Hospital-based/affiliated 50 (59.5) 36 (64.3) 14 (50.0)
Community recreation/fitness center 16 (19) 10 (17.9) 6 (21.4)
University 7 (8.3) 5 (8.9) 2 (7.1)
Community health centre 6 (7.1) 2 (3.6) 4 (14.3)
Independent facility 5 (6.0) 3 (5.4) 2 (7.1)
Funding sourcez n ¼ 80 n ¼ 53 n ¼ 24
Hospital/clinical center funding, any 45 (56.3) 31 (57.4) 14 (53.8) 0.813
Government/provincial health

insurance, any
35 (43.8) 23 (42.6) 12 (46.2) 0.764

User fee, any 20 (25) 12 (22.2) 8 (30.8) 0.408
User fee only 6 (7.5) 4 (7.4) 2 (7.7) 0.964
Private health insurance/industry, any 2 (2.5) 1 (1.9) 1 (3.8) 1.00
Fundraising/foundation, any 4 (5.0) 3 (5.6) 1 (3.8) 1.00
Research, any 3 (3.8) 1 (1.9) 2 (7.7) 0.198
> 1 source of funding 20 (25) 12 (22.2) 8 (30.8) 0.408
Distance to closest outpatient stroke

program
n ¼ 83 n ¼ 56 n ¼ 27

Within 25 km 47 (56.6) 33 (58.9) 14 (51.9) 0.660
26-50 km 10 (12.0) 5 (8.9) 5 (18.5)
> 50 km 17 (20.5) 12 (21.4) 5 (18.5)
I do not know 9 (10.9) 6 (10.7) 3 (11.1)
No. of patients enrolled in 1 y n ¼ 78 n ¼ 54 n ¼ 24 0.043
1-100 25 (32.1) 14 (25.9) 11 (45.8)
101-500 36 (46.2) 30 (55.6) 6 (25)
> 500 17 (21.8) 10 (18.5) 7 (29.2)
Capacity n ¼ 82 n ¼ 54 n ¼ 28 0.283
Mainly under capacity 11 (13.4) 7 (13) 4 (14.3)
Mainly at capacity 55 (67.1) 39 (72.2) 16 (57.1)
Mainly over capacity 16 (19.5) 8 (14.8) 8 (28.6)
Wait-list n ¼ 82 n ¼ 55 n ¼ 27 0.297
No wait-list 11 (13.4) 8 (14.5) 3 (11.1)
A wait-list but < 1 mo 30 (36.6) 23 (41.8) 7 (25.9)
1-2 mo 30 (36.6) 19 (34.5) 11 (40.7)
3þ mo 11 (13.4) 5 (9.1) 6 (22.2)
Healthcare professionals n ¼ 84 n ¼ 56 n ¼ 28
Dietitian 67 (79.8) 43 (76.8) 24 (85.7) 0.337
Nurse or nurse practitioner 64 (76.2) 43 (76.8) 21 (75) 0.856
Exercise professionalsx 63 (75.0) 44 (78.6) 19 (67.9) 0.285
Physician, any 62 (73.8) 40 (71.4) 22 (78.6) 0.483
Administrative 48 (57.1) 31 (55.4) 17 (60.7) 0.640
Psych/social worker 43 (51.2) 26 (46.4) 17 (60.7) 0.217
Physiotherapist 40 (47.6) 24 (42.9) 16 (57.1) 0.217
Pharmacist 32 (38.1) 19 (33.9) 13 (46.4) 0.266
Volunteers 33 (39.3) 23 (41.1) 10 (35.7) 0.636
Program model n ¼ 84 n ¼ 56 n ¼ 29 0.049
Hybrid program: Combination of

home-based exercise independent
of rehabilitation staff and regular
supervised facility-based exercise

58 (69) 42 (75) 16 (57.1)

Web-based option (not included in
analysis)

3 (3.6) 3 (5.4) 0

Supervised, on-site sessions only 23 (27.4) 11 (19.6) 12 (42.9)
Web-based option (not included in

analysis)
2 (2.3) 2 (3.6) 0

Home-based alone (indirect
supervision for most exercise with
periodic 1-on-1 sessions with
rehabilitation staff)

3 (3.6) 3 (5.4) 0

Continued
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Table 1. Continued.

Characteristic
CRPs n ¼ 114

n (%)
Include stroke n ¼ 74

n (%)
No stroke n ¼ 40

n (%) P value

Home-based (option offered by CRPs
with a hybrid or on-site program
but not offered as the only
option) (not included in analysis)

12 (14.3) 8 (14.3) 4 (13.8)

Staff-to-patient ratio n ¼ 85 n ¼ 56 n ¼ 29 0.734
Home-exercise only 3 (3.5) 3 (5.4) 0 (0.0)
1:2-5 31 (36.5) 19 (33.9) 12 (41.4)
1:6-10 36 (42.4) 25 (44.6) 11 (37.9)
1:>10 13 (15.3) 8 (14.3) 5 (17.2)
Other (varies, use ranking system based

on risk and needs of clients)
2 (2.4) 1 (1.8) 1 (3.4)

Duration of CRP n ¼ 84 n ¼ 55 n ¼ 29 0.19
2-8 wk 10 (11.9) 4 (7.3) 6 (20.7)
9-12 wk 40 (47.6) 25 (45.5) 15 (51.7)
13-24 wk 28 (33.3) 21 (38.2) 7 (24.1)
Unlimited duration 6 (7.1) 5 (9.1) 1 (13.8)
No. of on-site sessions n ¼ 84 n ¼ 56 n ¼ 28 0.24
1 session per week 12 (14.3) 10 (17.9) 2 (7.1)
2 sessions per week 52 (61.9) 30 (53.6) 22 (78.6)
3 sessions per week 14 (16.7) 11 (19.6) 3 (10.7)
No regular on-site sessions (home

exercise)
3 (3.6) 3 (5.4) 0 (0.0)

Unlimited 3 (3.6) 2 (3.6) 1 (3.6)
Maximum duration of sessions

(including education)
n ¼ 82 n ¼ 54 n ¼ 28 0.403

� 60 min 33 (40.2) 21 (38.9) 15 (53.6)
61-90 min 33 (40.2) 23 (42.6) 10 (35.7)
> 90 min 13 (15.9) 10 (18.5) 3 (10.7)
Exercise prescription

AT assessment n ¼ 83 n ¼ 55 n ¼ 28
Graded exercise stress test with ECG

and BP
47 (56.6) 30 (54.5) 17 (60.7) 0.89

6MWT alone 15 (18.1) 10 (18.2) 5 (17.9)
ECG telemetry alone 6 (7.2) 4 (7.3) 2 (7.1)
No assessment 15 (18.1) 11 (20) 4 (14.3)

RT n ¼ 82 n ¼ 54 n ¼ 28
RT prescribed 76 (92.7) 50 (92.6) 26 (92.9) 1.0
Strength assessment (1RM) n ¼ 72/

49/23
26 (36.1) 16 (32.7) 10 (43.5) 0.37

Assessments pre/post/during exercise n ¼ 84 n ¼ 56 n ¼ 28
Blood pressure (at least for those at risk

for hypo/hypertension)
80 (95.2) 54 (96.4) 26 (92.9) 0.60

Heart rate 80 (95.2) 54 (96.4) 26 (92.9) 0.60
Blood glucose (at least for those at risk

for hypoglycaemia)
71 (84.5) 47 (83.9) 24 (85.7) 1.00

Oxygen saturation when appropriate 73 (86.9) 50 (89.3) 23 (82.1) 0.49
ECG telemetry when needed 24 (28.6) 17 (30.4) 7 (25.0) 0.80
Other services provided n ¼ 84-79 n ¼ 56-49 n ¼ 28-24
Educational sessions (eg, risk factor

management)
80 (95.2) 53 (94.6) 27 (96.4) 1.0

Nutrition counselling 69 (83.1) 45 (80.4) 24 (88.9) 0.53
Medication counselling 61 (75.3) 38 (70.4) 23 (85.2) 0.18
Follow-up assessment after completion

of program
58 (71.6) 35 (66.0) 23 (82.1) 0.13

Depression/psychological counselling 53 (67.1) 35 (67.3) 18 (66.7) 0.95
Social services (eg, support groups,

SW)
36 (47.4) 27 (51.9) 9 (37.5) 0.32

Falls risk assessment/education 34 (46.6) 28 (57.1) 6 (25.0) 0.013

Proportions account for missing values.
AT, aerobic training; BP, blood pressure; CRP, cardiac rehabilitation program; ECG, electrocardiogram; 1RM, 1 repetition maximum; RT, resistance training;

6MWT, 6-minute walk test; SW, social worker.
* Atlantic Provinces (Newfoundland and Labrador, Nova Scotia, Prince Edward Island, New Brunswick); Prairie (Alberta, Manitoba, and Saskatchewan).
yTwo respondents representing 16 programs.
zExamined independently because there was considerable overlap in primary funding source.
x Includes kinesiologists and exercise physiologists.

198 CJC Open
Volume 2 2020



Table 2. Descriptive characteristics for CRPs that include people
poststroke in regular CR classes

Characteristic
CRPs that include

stroke n ¼ 74 n (%)

CRP stroke funding source n ¼ 59
Hospital/clinical center funding 31 (52.5)

þHealth insurance (1) foundation (1)
research (1)

Government funding/health insurance 21 (35.6)
þUser fee (7) hospital (2)

User fee as sole method of funding 6 (10.2)
Fundraising/foundation only 1 (1.7)

Eligibility criteria* (n ¼ 67)
Diagnosis of stroke alone is sufficient 49 (73.1)
Only those with coronary artery disease 17 (24.6)
Must be living in the community (not

long-term care)
32 (47.8)

Not currently participating in active SR 15 (22.4)
Have own transportation to facility and

able to get to treatment area from
front door (e.g., 100 m, 10-min
walk)

5 (7.5)

Able to function in group setting 5 (7.5)
Able to get on/off equipment

independently
5 (7.5)

Not a significant falls risk 2 (3)
Other, independent toileting (1) no

significant pain (1), complete a
6MWT (1), exercise for 0.5 to 1 h
with breaks (1)

4 (6)

Minimum days since stroke to be eligible (n ¼ 68)
Start any time after stroke 26 (38.2)
Minimum 14 d 1 (1.5)
Minimum 28-42 d 12 (17.6)
Minimum 60-70 d 2 (2.9)
When medically stable/referral from

physician
13 (19)

After completion of SR 10 (14.7)
Other (ie, depends on the cardiac

condition, discussed at team
rounds, long wait-list)

4 (5.9)

Upper limit of time since stroke,
beyond which the patient
is not eligible (n ¼ 67)

No upper limit 57 (85.1)
12 mo poststroke 4 (6.0)
Other (unsure, based on physician

referral, patient assessment [2], not
specified [2])

6 (9.0)

Exercise program delivery model for people poststroke (n ¼ 66)
Integrated into CR class/sessions only 55 (83.3)
Offers both stroke class/sessions separate

from cardiac and integrated into CR
10 (15.2)

Only offers stroke class separate from
cardiac classes

1 (1.5)

Model of supervision (n ¼ 59)
1:1 beginning then group-based 38 (64.4)
Entirely group-based 20 (33.9)
1:1 periodically with home-based exercise

alone
1 (1.7)

Program model (n ¼ 42)
Hybrid program: combination of home-

based exercise independent of
rehabilitation staff and regular
supervised facility-based exercise

29 (69)

Option of home-based with periodic 1:1
sessions

8 (19.1)

Supervised on-site sessions only 1 (2.4)
Telemedicine option 3 (7.1)
Supervised on-site sessions only 11 (26.2)
Home-based with periodic 1:1 session

alone
2 (4.8)

Continued

Table 2. Continued.

Characteristic
CRPs that include

stroke n ¼ 74 n (%)

Combined with web-based 1 (2.4)
Education specific to stroke, n ¼ 61

Yes 24 (39.3)
No 36 (59)
Sometimes 1 (1.6)

Proportion of people poststroke enrolled in CR programy (n ¼ 61)
< 1% 10 (16.4)
1%-2% 7 (11.5)
3%-4% 17 (27.9)
5%-10% 10 (16.4)
> 10% 6 (9.8)
I do not know 11 (18.0)

No. of people poststroke accepted in last calendar yeary (n ¼ 62)
1-10 35 (56.5)
11-20 9 (14.5)
21-50 4 (6.4)
50-100 4 (6.4)
> 100-200 4 (6.4)
I do not know 6 (9.8)

Limit to No. of patients with stroke admitted (n ¼ 61)
No limit 54 (88.5)
200 patients 2 (3.3)
20 patients 1 (1.6)
Other (availability space, personnel, 1/3

total volume, do not know)
4 (6.6)

No. of years accepting patients with stroke into programy (n ¼ 61)
< 5 y 10 (16.4)
5-10 y 11 (18.0)
> 10 y 26 (42.6)
I do not know 14 (23.0)

Wait-list of people poststrokey (n ¼ 61)
No wait-list 31 (50.8)
0-4 wk 10 (16.4)
5-8 wk 14 (23.0)
> 8 wk 4 (6.6)
I do not know 2 (3.3)

No. of weekly classes available poststroke (n ¼ 58)
1 class/wk 10 (17.2)
2-4 classes/wk 35 (60.3)
5-9 classes/wk 8 (13.8)
10-15 classes/wk 2 (3.4)
> 15 classes/wk 3 (5.2)

RT prescribed poststroke (n ¼ 61)
Yes 50 (82)
No 9 (14.8)
Other, classroom instruction but no

supervised training (1) not
specified (1)

2 (3.3)

GXT and functional capacity tests (n ¼ 59)
GXT with ECG and BP for patients with

and without mobility deficits
13 (22.0)

GXT with ECG and BP only for patients
with no mobility deficits

16 (27.1)

GXT with ECG and BP only for patients
with stroke in combination with
cardiac conditions with or without
mobility deficits

5 (8.5)

No exercise stress tests conducted for
CAD or stroke

17 (28.8)

6WMT for stroke with mobility deficits 4 (6.8)
6MWT alone or with DASI for any

stroke
3 (5.1)

ECG telemetry during 6MWT or during
an exercise session for stroke with or
without mobility deficits

2 (3.3)

DASI alone 1 (1.7)
Method of determining resistance intensity poststroke (n ¼ 60)

Not prescribed 5 (8.3)
1 repetition maximum (1RM) at least 9 (15)

Continued

Toma et al. 199
Referring People Poststroke to CRPs



Table 2. Continued.

Characteristic
CRPs that include

stroke n ¼ 74 n (%)

RPE 33 (55)
Comfortable weight load alone 11 (18.3)
Other (based on medical history and staff

member determines resistance)
2 (3.3)

Method of determining aerobic exercise intensity poststroke (n ¼ 62)
RPE (in combination with most methods

below)
56 (90.3)

Based on results of GXT data 34 (54.8)
Based on functional test (i.e., 6MWT) 27 (43.5)
6MWTþGXT/6MWTþtalk test 12 (19.4)/1 (1.6)
Calculated age-adjusted target heart rate 13 (21)
Estimated intensity based on clinical

expertise
27 (43.5)

Based on clinical expertise alone or with
talk test or RPE

7 (11.3)

Patient self-selected intensity 18 (29)
Self-selected intensity alone 1 (1.6)

BP, blood pressure; CAD, coronary artery disease; CR, cardiac rehabili-
tation; CRP, cardiac rehabilitation program; DASI, Duke Activity Status
Index (brief self-administered questionnaire to estimate functional capacity);
ECG, electrocardiogram; GXT, graded exercise test; 1RM, 1 repetition
maximum; RPE, rating of perceived exertion; RT, resistance training;
6MWT, 6-minute walk test; SR, stroke rehabilitation.

* Program managers were instructed to choose all that apply.
yNumber based on responses for CRPs that include people poststroke in

regular cardiac rehabilitation sessions only.
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Canada. Participants were screened for eligibility and invited
through telephone calls. After telephone contact, an electronic
invitation was sent via email with a hyperlink that directed
participants to the web-based questionnaire. A modified
Dillman approach was used to optimize the response rate.35

Two e-mail reminders were sent to those who had not
completed the survey at 1-week intervals. For the Quebec
participants, the telephone call was made by a French-
speaking investigator, and all invitations and reminders were
translated to French.

Questionnaire design

Questionnaire design was based on review of the literature,
expert knowledge, and a previous questionnaire adminis-
tered24 in consultation with a Certified Analytics and Insights
Professional. The questionnaire consisted primarily of fixed
categories response options with some free-text. The first of 3
subcategories of questions were related to stroke inclusion
criteria, program delivery, and other CRP characteristics for
those that included stroke. The second subcategory included
perceived or actual barriers and facilitators to including pa-
tients with stroke, CRP, and sociodemographic characteristics
for all programs to complete. A 5-point Likert scale was used
for CRP representatives to assess the significance, if at all, of
17 listed barriers and 11 facilitators to inclusion across 3
mobility categories: no, moderate, and severe stroke-related
mobility deficits. To our knowledge, there are no universally
agreed upon definitions for mobility, cognition, and stroke-
related communication deficits or for program models.
Therefore, respondents were provided with definitions
(Supplemental Appendix S1). A hybrid program was defined
as a combination of home-based exercise (independent of
rehabilitation staff) and regular supervised center-based
exercise. A supervised-only program model was defined as all
exercise sessions supervised and no home-based sessions pre-
scribed. A home-based program model was defined as exercise
conducted independently of rehabilitation staff and combined
with periodic 1-on-1 supervised sessions with rehabilitation
staff. The number of total patients enrolled in a year as a
measure of program size was categorized on the basis of pre-
vious literature.36 Three kinesiologists from Quebec (1) and
Ontario (2) working in CRPs participated in pilot testing to
determine face and content validity, and appropriate modifi-
cations were made.

Statistical analysis

Differences between subgroups (CRPs that include vs not
include stroke) were assessed using chi-square tests or Fisher
exact tests as appropriate for categorical variables. The ranking
of barriers and facilitators for each of the subgroups of
including and not including stroke and mobility level was
calculated by the proportion of programs that indicated the
parameter as greater than somewhat of a barrier/facilitator to a
very significant barrier/facilitator. All analyses were performed
in SPSS (version 24.0, IBM Corp., Armonk, NY).
Results

Response rate and descriptive characteristics

CRPs are reported to be available in 10 of Canada’s 13
provinces and territories with no programs in the North.28 A
total of 160 CRP representatives in Canada were contacted,
and 114 (71.3%) representing 130 CRPs initiated the sur-
vey. Surveys were completed by CRP representatives from all
10 provinces (100%). It is reported that there are 182 CRPs
in Canada;37 thus, our study sample represents 71.4% of all
programs. There was a response rate of 96% (24/25) from
Quebec, 83.3% (15/18) from Atlantic Provinces, 67.9%
(19/28) from Prairie Provinces, 67.7% (44/65) from
Ontario, and 50% (12/24) from British Columbia. There
were 28 questionnaires that were incomplete (i.e., �25% of
questions had not been responded to). There was no sig-
nificant difference between complete and incomplete ques-
tionnaires by province (P ¼ 0.6) or by CRPs that include or
exclude stroke (P ¼ 0.7).

Most of the responding programs were located in Ontario
(38.6%), were in urban areas (44%), were hospital based/
affiliated (59.5%), received funding from the hospital or
clinical center (56.3%), enrolled a median of 144 patients
annually, and were mainly at capacity (67.1%) with a wait-list
between < 1 month and 2 months vs no wait-list (73.2% and
13.4%, respectively) (Table 1).

Inclusion of stroke

Of 114 respondents, 64.9% (n ¼ 74) reported accepting
referrals for people with a diagnosis of stroke. Of these, 14.9%
(n ¼ 11) reported offering a stroke-specific class with 10 of
these also integrating patients into regular CRP classes. The
provinces with the greatest proportion of CRPs that included
stroke were Quebec (75%), Prairie Provinces (73.7%), and
Ontario (61.4%). There were 6 more programs that reported
considering including stroke > 1 year from completion of the
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questionnaire, with 2 of these planning to offer a stroke-
specific class.

Of respondents, 62.5% (n ¼ 35/56) reported that up to 10
people poststroke participated in the CRP and 88% (n ¼ 44/
50) indicated this to be < 11% of all patients participating in
cardiac rehabilitation (CR) (Table 2). These data do not
include the 11 and 6 programs that had no knowledge of the
number or proportion admitted, respectively. Further, 88.5%
(n ¼ 54/61) of respondents reported no limit to the number
of patients poststroke that they could admit to the CRP, and 2
programs (3.3%) had a limit of 200 patients. The median
time accepting referrals for people poststroke was 11 years
(interquartile range, 9 years, minimum 1 year and maximum
50 years) of n ¼ 47 respondents.

Descriptive characteristics of CRPs that did and did not
include people poststroke are shown in Table 1. In explor-
atory analyses, the CRP model had a significant effect on
inclusion of stroke into CRPs (P ¼ 0.049), medium program
size based on annual patients admitted (P ¼ 0.043), and
including a falls prevention assessment or education compo-
nent (P ¼ 0.013).

CRP eligibility criteria for including people poststroke

Of CRPs that included stroke, 24.6% accepted referrals
only for those who also had a cardiac diagnosis (28% in
Ontario;7/25), 47.8% would only take patients who were
living in the community (not long-term care), and 22.4%
would only take patients if they were not currently partici-
pating in active SR. Further, 39% reported no restriction on
minimum number of days elapsed poststroke to start CR and
85% cited no upper limit (Table 2).

Figure 1 and Supplemental Table S1 illustrate eligibility
criteria cited by program managers by type and severity of
Figure 1. Eligibility of people poststroke for enrollment into CRPs by stroke-r
(white) represents the proportion of CRPs accepting patients with impairm
enrolled (support during the on-site program sessions, home exercise sess
cardiac rehabilitation program.
stroke-related deficits and requirement of caregiver support.
Supplemental Table S1 shows the specific type of support
required. Approximately half of CRPs accepting patients
with moderately severe to severe mobility deficits required a
caregiver to be on-site or to assist the patient with home
exercise, 80% to 84% of CRPs required support for those
with moderately severe to severe cognitive impairments, and
55.8% to 69.2% of CRPs required only on-site support for
those with moderate to severe communication deficits.

Program model

Regarding CRP delivery, 83.3% integrated people post-
stroke into regular CR sessions, most had a staff to patient
ratio of 1:1 at the beginning and then group-based exercise,
and 39.3% offered stroke specific education, with the majority
of CRPs (82.8%) offering more than 1 weekly class option for
the patient to choose/be assigned to.

Preparticipation exercise assessments and intensity
prescription

Of the 59 responding CRPs that included stroke, 58
(98.3%) reported conducting a preparticipation aerobic
physical assessment (Table 2). Most of the assessments re-
ported were graded exercise tests (GXTs) with ECG and
blood pressure monitoring or ECG monitoring during exer-
tion (n ¼ 36/59; 61%) but with some restrictions. Specif-
ically, 33.9% of all programs reported that people with
mobility deficits were included in assessments with ECG
monitoring. The remaining programs (8.5%; 5/59) con-
ducted only 6-minute walk tests in those with or without
mobility deficits. Overall, 42.4% of CRPs conducted GXT,
ECG, or 6-minute walk tests for people with mobility deficits.
elated impairments and caregiver support. Bottom portion of each bar
ent that require some level of caregiver support for the patient to be
ions, or both). Supplemental Table S1 shows more information. CRP,
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The AT intensity parameter was reported to be prescribed
predominantly on the basis of the results of the GXT
including the rating of perceived exertion (54.8%). Regarding
RT, the weight/resistance load was determined using the
rating of perceived exertion scale technique (55%), followed
by a comfortable weight load (18.3%) and 1 repetition
maximum testing (15%).

Barriers and facilitators

Supplemental Tables S2 and S3 present the perceived
barriers and facilitators for the inclusion of people in CRPs by
mobility deficits and by CRPs that include and do not include
people poststroke. Figures 2 and 3 present the data in
aggregate by the mean proportion of CRPs citing barriers and
facilitators across all mobility levels.
Discussion
To our knowledge, this is the largest survey of CRPs in

Canada and the first to measure the proportion of CRPs that
accept people with a diagnosis of stroke, exploring the
number of participants, eligibility criteria, and barriers and
facilitators to inclusion. We reveal that although most CRPs
accept referrals for people after stroke and have been doing
so for a median of 11 years, few participate. Although this
may be related in part to CRP inclusion/exclusion criteria,
lack of referrals received is likely the most influential factor.
This represents a lost opportunity for referral given that
most CRP representatives reported no limit to the number
of people poststroke that can be enrolled. However, a
Figure 2. Barriers to including people poststroke into CRPs. Aggregate of t
Rank is based on the proportion of programs that indicated the parameter as
Ax, assessment; RT, resistance training; Rx, treatment.
promising future direction revealed is to develop partner-
ships between CRP and SR professionals to increase the
number of suitable referrals based on CRP inclusion/exclu-
sion criteria. Providing a toolkit to help CRPs operationalize
the RT and AT components is another highly rated strategy
identified by CRP respondents.

Most CRPs in Canada accepted stroke referrals but had
extensive eligibility criteria

Our result that 65% of 114 CRP representatives reported
accepting referrals for people with a diagnosis of stroke was
similar to a study published in 2018 reporting 61.5% of 64
CRPs accepting stroke referrals in Canada.37 The proportion
of programs accepting referrals in Ontario, where the largest
number of CRPs are located, has not changed much in a
decade with 61.4% (n ¼ 27/44) accepting stroke referrals in
the current study and 60% (n ¼ 24/40) in a 2009 study.36

Although these results provide some optimism for
increasing access to secondary prevention services, we reveal
restrictions in referral criteria and participation. Of programs
that accepted stroke referrals, 25% only accepted people with
a coexisting cardiac diagnosis (28% in Ontario), and
approximately half of CRPs only accepted people living in the
community and not in long-term care. This is less restrictive
than reported in a 2009 survey of Ontario CRPs in which
33% only accepted people with a coexisting cardiac diagnosis.
In addition, 70.1%, 80.6%, and 85.1% of CRPs in the
current study reported not accepting people with severe
mobility, communication, and cognitive deficits, respectively.
This is similar to results from recent survey data from our
he mean proportion of CRPs citing barriers across all mobility levels.
somewhat of a barrier to a very significant barrier. AT, aerobic training;



Figure 3. Facilitators to including people poststroke into CRPs. Aggregate of the mean proportion of CRPs citing facilitators across all mobility
levels. Rank is based on the proportion of programs that indicated the parameter as somewhat of a facilitator to a very significant facilitator. AT,
aerobic training; RT, resistance training; Rx, prescription.
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group that 75% of SR programs in Canada do not prescribe
AT to people with severe stroke.24

Few people participated in CRPs after stroke

Restrictions in eligibility criteria do not explain the finding
that 63% of CRPs that admit stroke reported that only up to
10 patients poststroke participated in the previous calendar
year representing approximately 10% or less of total patients
enrolled. Recent survey data from Australia (2019) reveal that
patients are even less likely to participate. Of 149 CRPs, only
6% had received a referral for people with stroke or transient
ischemic attack (TIA) in the previous calendar year, with
stroke/TIA representing < 2% of the patient population in
> 90% of CRPs.38 Yet, in the current study, 89% of CRPs
reported that there was no limit to the number of people
poststroke that could be admitted. This raises the question of
why people poststroke are not attending CRPs in higher
numbers and what can be done to facilitate entry.

Barriers and facilitators to including people poststroke in
CRPs

Lack of resources was a primary barrier to including
stroke. Lack of funding was a more influential barrier to
CRPs that do not include stroke compared with CRPs that do
(ranked first to second vs sixth to ninth, respectively, across all
mobility levels). Yet in bivariate analysis, none of the CRP
characteristics related to resources were associated with
including or not including stroke, specifically, CRP funding
sources, facility setting, presence of a wait-list, length of a
wait-list, duration of the program, and staff-to-patient ratio.
However, we did not request programs to report an annual
budget. Although the funding structure of CRPs is complex
with one-quarter having multiple sources of funding, out-of-
pocket expenses were reported to be required to attend
CRPs by 25% of respondents, which might also pose an
unmeasured barrier to access.

Facilitators to overcome lack of resources. Given that 3 of
the most influential barriers were related to resources, it is not
surprising that the 2 most cited facilitators to including stroke
were additional funding and additional staff. However, with
an overburdened healthcare system, other solutions to these
issues should be explored. For example, we demonstrated a
significant effect of program model on inclusion of stroke.
Specifically, approximately three-quarters of programs with a
hybrid model (combination of home-based and supervised
center-based exercise) accepted stroke referrals, whereas only
half of supervised-only on-site exercise program models
accepted stroke. The possibility of more programs adopting a
hybrid model provides an opportunity to decrease wait-times
and resources. Research supports the adoption of hybrid
versus supervised-only CRPs, finding that they are equally
effective in improving clinical and health-related quality of life
outcomes in patients with cardiac disease, although more
research is required.39-42 Indeed, participation in hybrid
model CRPs for people with up to moderate motor impair-
ments poststroke has resulted in improvements in cardiore-
spiratory fitness, muscle mass and strength, balance, mobility,
cognition, sit-to-stand performance, upper and lower limb
range-of-motion, plasma blood lipids, and quality of
life.20,21,30,31,43
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Lack of stroke referrals was the fourth most influential
barrier to including stroke. Lack of referrals posed a sig-
nificant barrier to Canadian CRPs for patients across all
mobility levels. Australia, where only 6% of CRPs had
received a referral for people with stroke or TIA, also reported
lack of referrals as the fourth most influential barrier to
including people poststroke.38

Facilitators to address lack of stroke referrals. The third
and sixth most influential facilitators to inclusion of patients
across all levels of mobility deficit was collaboration between
healthcare professionals from CRPs and SR units to ensure
appropriate referrals and to improve referral rate, respectively.
Indeed, more than half of CRP respondents across Canada
reported that there was an SR program within a 25-km radius
of the CRP. This provides an opportunity to develop a
seamless, automatic referral process from SR to CRP and
significantly increase exposure to secondary prevention stra-
tegies for people poststroke. Soliciting referrals from stroke
prevention clinics is an additional strategy to enhance referral.
Another barrier encountered may be the complex and varying
CRP eligibility criteria. This barrier may be mitigated by each
CRP providing a detailed stroke referral form listing eligibility
criteria to facilitate referral. A brochure describing the pro-
gram, location, transportation resources, caregiver participa-
tion, and time commitment for the participant would also be
of benefit. CRP websites should also list stroke as a referral
population. Although these components have not been
examined in a randomized controlled trial, a recent prospec-
tive study by our group demonstrated that collaboration be-
tween a CRP with a single SR program using the described
recommendations resulted in 71% of all eligible patients
poststroke being enrolled.33

Toolkits for prescribing resistance and AT were
perceived as influential facilitators. Toolkits for RT and
AT prescription were the fourth and fifth most important
facilitators, respectively, for the inclusion of patients with
stroke across all mobility levels. However, the toolkit should
include instruction for prescribing RT and AT to patients
with severe deficits because these were the most influential of
all facilitators for patients with severe mobility deficits for
97.1% of programs that do not include stroke. A toolkit may
also benefit programs across the continuum of care because in
an earlier study, inpatient and outpatient SR program man-
agers in Canada ranked lack of knowledge and skills of AT
prescription for high-risk populations as the third most cited
barrier to prescription.24

CRP model elements that overcome barriers reported by
SR programs

Referral from SR to CRPs would help to fill a gap in care
that is faced by Canadian SR programs to carrying out best
practice recommendations for blood glucose and blood pres-
sure monitoring, performing preparticipation cardiac assess-
ments, and including patients with coexisting cardiac
disease.24 The current survey demonstrated that blood glucose
was measured by 83.9% and blood pressure was monitored by
95.2% of CRPs during exercise. Although 61% of CRPs that
included stroke provided at least ECG monitoring during
exertion, only 33.9% included these assessments for people
with mobility deficits. Although this is still superior to that
received in SR programs (9%),24 it is an area that can be
improved on by using adaptive equipment, such as specialized
pedals to secure the foot or leg during cycling. Indeed, lack of
equipment to assess aerobic capacity was ranked as the third
most important barrier to including stroke by CRP re-
spondents. Furthermore, referring from SR to CRPs also
offsets the 2 most frequently cited barriers to prescribing ex-
ercise reported by SR programs in both Canada and the
United States. These included insufficient time within the
therapy session and insufficient length of stay in
rehabilitation.24-26 Indeed, patients after stroke referred to
CRPs would have received extensive exposure to secondary
prevention strategies with 93% of CRPs being � 9 to 12
weeks in duration, with most (76.8%) including at least 2 on-
site exercise sessions per week.

Limitations

This study had a number of limitations. We were unable to
assess responder bias. Data collection relied on self-report, and
there may have been ascertainment bias. Two of the re-
spondents represented 16 programs, but we reported these as
2 responses. Examination of association between CRP char-
acteristics and inclusion of stroke was exploratory and did not
adjust for multiple comparisons. To our knowledge, there are
no validated descriptions of severity of cognition, communi-
cation, and mobility stroke deficits; thus, our definitions may
not match true clinical presentation.
Conclusion
Greater than half of eligible CRPs in Canada include

people poststroke. However, few patients participate. Barriers
were mostly related to lack of funding and resources, but also
included lack of referrals. An important facilitator cited by
programs was collaboration with SR units, which is a low-
resource and feasible strategy for increasing referrals.
Including the stroke population in CRPs is important,
because these programs provide health resources, education,
monitoring, and ATþRT programs that progress in intensity
and duration/repetitions, and act to promote a nonsedentary
lifestyle. Indeed, we demonstrated that most CRPs are
medically supervised programs (71.4%) that offered education
sessions on risk factor modification (94.6%), nutrition (80%),
medication (70.4%), psychosocial counseling (67.3%), and
falls risk assessment and education (57.1%). CRPs offer a safe
environment to refer patients after stroke, and national stra-
tegies to subsidize CRPs could significantly help integrate
these patients and have a significant effect on the health and
quality of life trajectory of these patients.

Given the estimate that there are 182 CRPs in Canada,37

approximately 50,000 strokes occurring in Canada annually
(Heart and Stroke Foundation of Canada, 2003), and
approximately 72% of patients would be eligible to participate
in CR,33 each CRP in Canada would need to accept
approximately 198 stroke referrals annually. However, in the
current study only 6.4% of programs that accepted stroke
received > 100 to 200 patients annually after stroke. It should
be noted that these are estimates, and the true incidence and
prevalence of stroke in Canada or the proportion eligible for
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CR are not known. Nevertheless, these estimates provide a
benchmark for policy makers when addressing secondary
prevention strategies that would require collaboration between
health organizations and CRPs, long-term care facilities,
stroke prevention clinics, community exercise programs, and
other institutions.
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