
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit  h t t p  : / /  c r e a  t i  
v e c  o m m  o n s .  o r  g / l  i c e  n s e s  / b  y - n c - n d / 4 . 0 /.

Corovic et al. BMC Cardiovascular Disorders          (2025) 25:216 
https://doi.org/10.1186/s12872-025-04665-0

BMC Cardiovascular Disorders

*Correspondence:
Marija Corovic
corovicm@mcmaster.ca

Full list of author information is available at the end of the article

Abstract
Background Patients with aortic stenosis undergoing a transcatheter aortic valve replacement (TAVR) are typically 
discharged from hospital the next day, leaving little time to support their mobilization needs. Therefore, to improve 
the early mobilization of post-TAVR patients, we investigated the adoption and acceptability of a self-directed, tailored 
and home-based exercise program (JUMPSTART), which consists of four exercise modules, available in virtual and 
paper formats.

Methods This prospective, observational, non-randomized and comparative study was conducted at one regional 
cardiac centre in Ontario, Canada. The development of the JUMPSTART program was informed by the Knowledge-
to-Action Cycle and the choice of study outcomes were guided by the RE-AIM Framework. Program adoption and 
acceptability were captured through two follow-up surveys, 14-days and three-months post-TAVR; survey questions 
were informed by the Consolidated Framework for Implementation Research. The target program adoption rate was 
70% by three-months post-TAVR. Impact of program participation on quality-of-life scores, and study participants’ 
cardiac rehabilitation attendance, were also assessed.

Results There were 144 study participants. Survey response rates were 86% at 14-days post-TAVR, and 78% at three-
months post-TAVR. The program adoption rate was 75% while the cardiac rehabilitation attendance rate was 30%. 
Approximately 70% of participants preferred the paper-based program format. The technological requirement was 
the most common barrier to engaging with virtual formats. Most (70%) rated the exercises as being the right level of 
difficulty. There were no reports of major health or safety concerns while exercising. Quality-of-life scores significantly 
increased from baseline to three-months post-TAVR; however, this could not be attributed to frequency of program 
participation. Furthermore, 73% of program participants felt that their recovery was improved because of their 
participation in the program, and 96% reported that they would recommend it to others. The study team regularly 
reviewed preliminary findings and took action to improve the program and the implementation process.

Conclusions Participants were satisfied with the JUMPSTART program, which will continue to be offered to post-
TAVR patients. Despite the increasing use of virtual technologies, most of this patient population prefers paper-based 
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Background
Transcatheter aortic valve replacement (TAVR) is a mini-
mally invasive procedure which has rapidly become the 
predominant method for treating calcific aortic steno-
sis [1–3]. Patients who undergo TAVR are a heteroge-
neous group, ranging in age from 65 to 95 years; many 
experience concomitant cardiac risk factors that affect 
their quality and length of life [4–6]. Cardiac rehabili-
tation (CR) is a widely accredited program which edu-
cates patients on managing their cardiac risk factors, 
among other aspects of heart health [7, 8]. Enrollment 
in CR can improve TAVR patients’ functional capacity, 
exercise tolerance and quality of life [9–12]; however, 
TAVR patients enroll in CR at a significantly lower rate 
compared to those who undergo surgical aortic valve 
replacement (29.7% versus 39.2%, respectively) [13]. In 
addition to benefiting from the long-term management 
of cardiac risk factors, early mobilization and return to 
daily activities soon after TAVR are crucial for achiev-
ing positive health outcomes [14]. CR programs do not 
address early mobilization, as patients generally begin 
CR several weeks after discharge [15]. Previously, TAVR 
patients were hospitalized for several days after their pro-
cedure, allowing time for staff to support early mobiliza-
tion through inpatient physiotherapy services; however, 
optimization of the TAVR procedure has led to a signifi-
cant change in practice [16]. Currently, more than 80% of 
TAVR patients undergo same day ambulation and next-
day discharge (i.e., an overnight-model pathway) [17, 18]. 
The present approach is efficient and timely; however, it 
presents little to no opportunity for staff to offer stan-
dardized early mobilization protocols.

A regional cardiac centre, located in Ontario, Can-
ada, has established one of the largest TAVR programs 
in the country. To identify gaps in care related to TAVR 
patient discharge, an informal survey was conducted in 
early 2021 with approximately 35 TAVR patients, 30 
days post-discharge. Survey findings demonstrated that 
many patients and their family members sought advice 
from cardiac centre staff members, regarding safe and 
appropriate physical activity post-TAVR, with nearly all 
patients surveyed expressing an interest in participating 
in a structured home-based exercise program, if it were 
to be offered. Therefore, the JUMPSTART program, a 
self-directed, tailored and home-based early mobiliza-
tion program, was developed for patients undergoing 

TAVR procedures at the regional cardiac centre. The 
goals of this research study were to assess the adoption 
and acceptability of the JUMPSTART program, assess the 
preliminary effect of the JUMPSTART program on qual-
ity of life, and identify barriers to participating in early 
mobilization and attending CR. Previously published lit-
erature has highlighted the potential of home-based pro-
grams to improve CR participation rates [19]. In general, 
many clinicians and researchers have focused on expand-
ing virtual/ home-based and hybrid options for CR and 
other similar services, since the COVID-19 pandemic 
[20].

Methods
Intervention: JUMPSTART
The JUMPSTART program focuses on early mobilization 
and is intended to precede or coincide with (not replace) 
conventional CR. It consists of four low-intensity exercise 
modules, which were developed in consultation with a 
physiotherapist and CR specialist, to be safe and appro-
priate for the TAVR patient population. The exercise 
modules are available in virtual formats (i.e., video mod-
ules, and group-based virtual sessions led by CR physio-
therapists) as well as a paper-based format (i.e., exercise 
instructions handouts) [21]. A pilot JUMPSTART evalu-
ation, reporting on the acceptability and feasibility of 
the preliminary exercise module developed for the pro-
gram, took place from January 2022 to March 2023 at the 
regional cardiac centre. Patients who piloted the module 
were satisfied with the exercises and they agreed that the 
program would be beneficial to post-TAVR patients.

Study design
This was a prospective, observational, non-randomized 
and comparative study, conducted at one site in Ontario, 
Canada.

Study recruitment
Patients planned for TAVR received an information sheet 
detailing how to access the exercise modules and were 
introduced to the research study during an initial assess-
ment at the aortic valve clinic at the regional cardiac cen-
tre. Written consent was collected from individuals who 
agreed to participate in the research study; participation 
involved completion of two surveys at 14 days and three 
months post-TAVR procedure. All patients, regardless 

resources. Future planning will involve developing additional modules and exploring ways to increase program 
adoption, as well as cardiac rehabilitation attendance.

Clinical trial number Not applicable.
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of their participation in the research study, received the 
information sheet, as well as a physical copy of the level 
one exercise instructions, prior to discharge.

Study eligibility
The research study team confirmed patient eligibility 
post-TAVR. Patients were eligible to participate if they 
were outpatients who underwent a trans-femoral TAVR 
procedure at the cardiac centre, were managed through 
the overnight-model pathway, successfully completed 
ambulation assessments after their procedure and were 
deemed eligible for next day discharge. Patients were 
excluded if they were inpatients (i.e., hospitalized before 
or after the procedure), had an alternate approach for 
TAVR (i.e., not trans-femoral), had a temporary pace-
maker left in at the end of their TAVR procedure, or had 
received a permanent pacemaker in the month before 
their procedure.

Study sample size
More than 400 TAVR procedures are performed annually 
at the regional cardiac centre. The goal was to recruit 150 
eligible patients for the study in a one-year period.

Patient baseline data
Demographic information, Rockwood Score and Katz 
Index were collected from patients’ clinical records, 
pre-TAVR [22, 23]. Baseline quality of life (QoL) was 
evaluated via the Toronto Aortic Stenosis QoL (TASQ) 
Questionnaire [24]. At the aortic valve clinic, a nurse 
practitioner or their delegate conducted the TASQ ques-
tionnaire along with two frailty assessments: a 5-metre 
walk test and a hand-grip test [25, 26]. The post-TAVR 
ambulation assessments, conducted and reported by car-
diac care nurses, were the timed get up and go (TUG) 
test and the 2-minute walk (2MW) test [27, 28]. A com-
parison of baseline data was made between three-month 
survey respondents who had reported doing the program 
five or more times, and those that had reported doing it 
less than five times or not at all.

Surveys
Eligible study participants who provided an email address 
while visiting the aortic valve clinic received email invi-
tations to complete the two follow-up surveys online. If 
study participants had not provided an email address or 
did not complete the surveys after receiving invitations 
and reminders, they were contacted by a research assis-
tant to complete the surveys over the phone. The survey 
questions were based in part on selected domains of the 
Consolidated Framework for Implementation Research 
[29]. Surveys contained closed, open-ended and Likert 
scale questions which addressed program adoption, bar-
riers and facilitators to participating, satisfaction with 

program formats and content, CR awareness and inten-
tions to attend, and beliefs about JUMPSTART program 
impact. Survey data were collected through a secure 
online platform called REDCap [30]. Responses were 
exported into Excel, analyzed (i.e., descriptive statistics) 
and summarized by the study coordinator.

Additional data
Reports of meeting minutes were documented by the 
study coordinator to inform implementation activities 
and program refinement. Additionally, 12 individual 
interviews were conducted with patients and caregivers 
after the study commenced; while these methods and 
findings were not included in the main text of this article, 
they have been included as Supplemental File 1.

Implementation and evaluation frameworks
A stepwise implementation approach was based on the 
Knowledge-to-Action Cycle [31]. This approach began 
with identifying a clinical issue—a gap in care concern-
ing early mobilization support for post-TAVR patients. 
Knowledge was then adapted to the local context, and 
barriers to implementation were assessed through a pilot 
evaluation. This process led to the creation of a tailored 
exercise program. During the study period, program 
uptake was continuously monitored, preliminary find-
ings were reviewed, and necessary adjustments, to both 
the program and its implementation, were made. The 
study outcomes were evaluated using the RE-AIM frame-
work, a widely recognized tool for measuring the impact 
of interventions [32]. The JUMPSTART study outcomes 
encompassed the RE-AIM domains: Reach, Effectiveness, 
Adoption, Implementation, and Maintenance. Effective-
ness was measured by evaluating program acceptabil-
ity, changes in quality-of-life scores, and CR attendance, 
while the fidelity outcome represented Implementation.

Study outcomes
Adoption
Program adoption was reported as the proportion 
of eligible survey respondents who had completed a 
JUMPSTART exercise module three or more times 
by three-months post-TAVR. The target was to reach 
70% adoption. The study team decided that participat-
ing in the program three or more times demonstrated 
a patient’s consistent effort to engage in JUMPSTART 
exercises, thus qualifying them as having adopted the 
program. This was not as strict as the cutoff for the QoL 
analysis, as no inferences were being made. Frequency 
of participation was self-reported in the two follow-up 
surveys. Barriers and facilitators to participating in the 
JUMPSTART program were addressed through open-
ended survey questions which were summarized for the 
purposes of this study. The JUMPSTART virtual session 
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attendance rate was documented in patients’ clinical 
records.

Acceptability (effectiveness)
Acceptability and feasibility of the JUMPSTART pro-
gram were self-reported in the two follow-up surveys. 
Closed, open and Likert scale questions addressed for-
mat preferences, physical limitations when exercising, 
and satisfaction with the program formats and content. 
Some questions were asked only once, and others were 
repeated in both surveys.

Quality of life scores (effectiveness)
The TASQ questionnaire is a 16-item QoL survey where 
total scores range from 16 to 112; higher scores reflect 
greater perceived QoL [23]. JUMPSTART study partici-
pants’ baseline TASQ scores were collected by a nurse 
practitioner or their delegate at the aortic valve clinic. 
The TASQ questionnaire was also incorporated into the 
three-month follow-up survey to assess QoL at a second 
timepoint. The three-month follow-up survey contained 
a question about the frequency of program participa-
tion (i.e., how often respondents have completed an 
exercise module). To evaluate the preliminary impact of 
the JUMPSTART program on QoL, changes in TASQ 
scores among two groups: individuals who had reported 
doing the program five or more times, and those that had 
reported doing it less than five times or not at all, were 
compared. To infer that participation in JUMPSTART 
may have had a preliminary impact on QoL, a high cutoff 
for program participation was chosen (i.e., participating 
in the program five or more times). Independent t-tests 
were conducted to assess differences in baseline TASQ 
scores, three-month TASQ scores, and change in TASQ 
scores, between the two groups. In addition, a multivari-
ate linear regression was completed, in which the depen-
dent variable was TASQ change score (i.e., three-month 
TASQ score minus baseline TASQ score) and the inde-
pendent variable was frequency of program participa-
tion by three months post-TAVR (i.e., five or more times 
versus less than five times). Demographics, baseline 
frailty scores and clinical characteristics were included as 
covariates in the analysis.

Cardiac rehabilitation attendance (effectiveness)
The CR attendance rate was defined as the proportion of 
study participants who attended at least one CR class at 
the regional cardiac centre by three months post-TAVR. 
Referrals, bookings and attendance were collected from 
patients’ clinical records. Additional information, includ-
ing CR program awareness, intentions to attend CR, and 
barriers and facilitators to attending, were self-reported 
in the three-month follow-up survey.

Reach
Reach was defined as the proportion of eligible study par-
ticipants who completed both follow-up surveys. It was 
not possible to measure the reach of the JUMPSTART 
program itself as all patients initially planned for TAVR 
were introduced to the program at the aortic valve clinic; 
they were offered access to program content, regardless 
of their decision to participate in the research study.

Fidelity (implementation)
Fidelity applied to both the JUMPSTART program (i.e., 
clinical) activities as well as research study activities, 
and included adjustments made to the intervention and 
implementation strategies. Fidelity was discussed infor-
mally at biweekly meetings, ad hoc meetings, as well as 
at structured touchpoint meetings held four months and 
eight months after patient recruitment began.

Maintenance
Maintenance referred to strategies to maintain and 
improve JUMPSTART program participation rates and 
CR awareness and attendance rates, as well as establish-
ing program sustainability. These topics were discussed 
informally at biweekly meetings and ad hoc meetings; 
they were more formally reviewed at structured touch-
point meetings held four months and eight months after 
patient recruitment began.

Results
Study consent and eligibility
Study consent and eligibility is summarized in Fig. 1. Ini-
tially, 358 individuals who visited the aortic valve clinic 
between April 1, 2023, to March 31, 2024, consented to 
participate in the study; however, 12 later revoked their 
consent, leaving 346 participants. Of these, 144 (42%) 
were eligible for the study, while 202 (58%) were deemed 
ineligible either before or after TAVR.

Study population
Table  1 (Appendix) describes the study population’s 
demographics, baseline frailty assessments and clinical 
characteristics. The mean age of the participants was 79 
years, with 68 individuals (47%) being female. The mean 
TASQ score was 72.2 before TAVR and significantly 
increased to 97.8 by three-months post-TAVR. Most 
study participants had hypertension (83%) and dyslipid-
emia (76%). Over one third of participants smoked ciga-
rettes (38%), had diabetes (33%) and experienced atrial 
fibrillation (31%). As a group, they demonstrated weak 
performance on both the 5-metre walk test and the 2MW 
test, and their TUG test result indicated they were at risk 
of falling.



Page 5 of 12Corovic et al. BMC Cardiovascular Disorders          (2025) 25:216 

Fig. 1 JUMPSTART study consent and eligibility
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Survey completion
Table  1 describes follow-up survey completion and 
respondents’ demographic information. Survey response 
rates were 86% for 14-day follow-up and 78% for three-
month follow-up. At both timepoints: 55% of respon-
dents had a caregiver present while they completed the 
survey; 52% had completed the survey over the phone; 
the mean age of the respondents was 79 years; and 
slightly more than half of the respondents were male.

Adoption
The JUMPSTART program adoption rate at three-
months post-TAVR was 75%, surpassing the study target 
rate of 70%. Figure 2 illustrates the frequency of program 

participation. Reasons for not participating in the pro-
gram by 14-days post-TAVR were being unwell (n = 7), 
prior commitments preventing them from trying the 
program (n = 6) and engaging in other forms of exercise 
(n = 3). Reasons for not participating in the program by 
three-months post-TAVR were engaging in other forms 
of exercise (n = 2), stating they are not interested (n = 2), 
believing that the program is too simple (n = 1) and 
being unable to find time to participate (n = 1). Only 17% 
(n = 24/144) of the eligible study participants attended a 
group-based virtual JUMPSTART exercise session. More 
than 40 survey respondents at each follow-up time point 
indicated that the main reason for not attending a virtual 
session was lack of access to a device with internet. The 
study team met regularly with the CR physiotherapists 
who led the virtual sessions to discuss options to increase 
access.

Acceptability (effectiveness)
At both timepoints, less than half of the survey respon-
dents had reported watching a JUMPSTART video mod-
ule (32% (n = 40/124) at 14-days and 42% (n = 47/112) at 
three-months post-TAVR). The primary reasons for not 
having watched a module were lack of access to a device 
with internet (n = 27 at 14-days and n = 29 at three-
months post-TAVR) and preference to use the exercise 
instructions handout instead (n = 11 at 14-days and n = 9 
at three-months post-TAVR). In comparison, a very high 
proportion of survey respondents reported that they had 
read the exercise instructions handout (88% (n = 109/124) 
at 14-days and 90% (n = 101/112) at three-months post-
TAVR). Respondents described being satisfied with the 
handouts (mean = 5.51; standard deviation = 1.21) and 
the videos (mean = 5.61; standard deviation = 1.42) (Likert 

Table 1 JUMPSTART follow-up survey completion and 
respondents’ demographics
Follow-up Surveys 14-day 3-month 
Number of Responses 124 112
Response Rate 86% 78%
Respondent: 
Patient with caregiver 68 (55%) 62 (55%)
Patient alone 52 (42%) 47 (42%)
Caregiver, on patient’s behalf 4 (3%) 3 (3%)
Survey Format:
Telephone 65 (52%) 58 (52%)
Online 59 (48%) 54 (48%)
Age

M = 79.0 M = 79.1
(SD = 7.6) (SD = 7.5)

Sex:
Female 58 (47%) 55 (49%)
Male 66 (53%) 57 (51%)
Note: M = mean and SD = standard deviation

Fig. 2 Frequency of participation in the JUMPSTART program, at two timepoints
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scale: 1 = strongly dissatisfied and 7 = strongly satisfied). 
Everyone who had engaged in the program by watching 
videos reported that they were easy to follow (n = 44/44). 
Figure  3 presents the format preferences of survey 
respondents who had tried the JUMPSTART exercises at 
least once (n = 89 at 14-days and n = 97 at three-months 
post-TAVR); most program participants preferred strictly 
using exercise instructions handouts to engage in the 
program (n = 61/89 at 14-days and n = 67/97 at three-
months post-TAVR). A sub analysis on differences in age 
and gender, based on format preference at three-months 
post-TAVR, was conducted. Individuals who preferred 
strictly using the paper handouts (n = 67) were signifi-
cantly older in age (80.7 years of age) than those who pre-
ferred watching videos or used a combination of video 
and paper (n = 30; 77.2 years of age) (p-value = 0.02). 
There were no significant differences in gender between 
the two groups.

A hypothetical question was added to the three-month 
follow-up survey in October 2023, to explore patients’ 
interest in virtual options, if lack of access to a device was 
not a barrier. When asked if a tablet computer, contain-
ing educational resources and exercise videos for post-
TAVR patients, could be borrowed from the hospital at 
no cost to help with their recovery, only 27% (n = 18/66) 
of the respondents said that they would be interested in 
accepting the offer.

At 14-days post-TAVR, most survey respondents did 
not experience any physical limitations while engaging in 
the exercises (89%; n = 114/124). However, 10 individu-
als described minor difficulties while exercising, such as 
feeling unsteady (n = 4), experiencing light-headedness 
(n = 3), soreness (n = 2) or shortness of breath (n = 1). 

Furthermore, 70% (n = 62/89) of the respondents who 
attempted a set of JUMPSTART exercises at least once 
by 14-days post-TAVR, believed that the exercises were at 
the right level of difficulty; 27% (n = 24/89) said that they 
were too easy and only 3% (n = 3/89) felt that they were 
too difficult. Three months post-TAVR, 96% (n = 93/97) 
of survey respondents who had attempted a set of exer-
cises at least once reported that they would recommend 
the program to other TAVR patients, and 73% (n = 71/97) 
believed that their overall recovery was improved 
because of their participation in the program. Many 
who stated that the JUMPSTART program did not sup-
port their recovery felt that the exercises were too simple 
and had preferred to engage in other forms of exercise 
(n = 13).

Quality of life scores (effectiveness)
In the three-month follow-up survey, 59% (n = 66/112) 
of the respondents reported that they had done 
the exercise program five or more times, and 41% 
(n = 46/112) had done it less than five times or not at 
all. Table  2 (Appendix) compares the demographics, 
clinical characteristics and baseline assessment scores 
of these two groups. Only one statistically significant 
difference was observed; a significantly larger propor-
tion of individuals who participated in the program 
five or more times had Class 3 dyspnea (20%), com-
pared to those who participated less than five times 
(4%) (p-value = 0.02). Baseline TASQ scores were avail-
able for 87% (n = 97/112) of the three-month survey 
respondents, while three-month post-TAVR TASQ 
scores had been reported for all. Table  2 compares 
baseline TASQ score means, three-month TASQ score 

Fig. 3 Preferred format when participating in the JUMPSTART program, at two timepoints
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means, and difference in TASQ score means, between 
the two groups. No statistically significant differences 
were observed.

For the regression analyses, data were available from 
97 participants for the main dependent variable, change 
in TASQ score (missing 33%; 47/144), and from 112 par-
ticipants for the main independent variable, frequency of 
program participation (missing 22%; 32/144). Univari-
ate linear regression analysis was used to test if JUMP-
START participation explained changes in TASQ scores. 
The results of the regression indicated that JUMPSTART 
participation explained 2% of the variation in changes 
in TASQ scores [F(1,95) = 1.54, p = 0.22]. Univariate lin-
ear regression analyses were done for 10 other variables 
(i.e., age, sex, KATZ index score, Rockwood score, hand 
grip, 5-metre walk test, TUG test, 2MW test, CR atten-
dance and Society of Thoracic Surgeons (STS) score). 
None of these variables predicted over 2% of the varia-
tion in changes in TASQ scores and none showed signifi-
cant relationships at the p < 0.05 level. Multivariate linear 
regression including 11 variables found a non-significant 
model explaining 8% of the variation in changes to TASQ 
scores [F(11,55) = 0.42, p = 0.94]. Supplementary File 2 
describes the regression analyses findings in detail.

Cardiac rehabilitation attendance (effectiveness)
Study participants’ CR attendance rate was 30% 
(n = 43/144). To elaborate, 81% (n = 116/144) of the study 
participants had been referred to CR at the regional car-
diac centre. Of those referred, 76% (n = 88/116) agreed 
to attend and were subsequently scheduled for a class. 
Of those scheduled, 49% (n = 43/88) attended. Most 

attendees joined a virtual CR class (74%; n = 32/43) while 
a smaller number attended in person (26%; n = 11/43). 
Survey respondents cited several reasons for not attend-
ing, including believing that the program would not be 
beneficial (n = 17), prioritizing other health-related issues 
(n = 12), and being unaware that CR was being offered or 
that virtual options were available (n = 8). Survey respon-
dents’ awareness of CR programs in the community was 
only 49% (n = 55/112).

Reach
Among the eligible study participants, 76% (n = 109/144) 
completed both follow-up surveys.

Fidelity (implementation)
The study team assessed whether the JUMPSTART pro-
gram and research activities were being implemented as 
planned throughout the study period and took action to 
revise and improve processes, as needed. Some examples 
include the following:

  • A presentation was held for the cardiac centre staff 
in March 2023, to discuss the JUMPSTART program, 
outline staff responsibilities and answer questions.

  • Post-TAVR ambulation assessments, which are 
standard practice and necessary for study eligibility, 
were not being consistently recorded. Consequently, 
the study team, including the nurse educator and 
cardiologist, addressed the cardiac care nurses on 
the unit, both informally and during meetings, 
to emphasize the importance of completing and 
documenting these patient assessments.

  • JUMPSTART program activities were incorporated 
into corporate Continuous Quality Improvement 
processes at the cardiac centre in February 2024. 
As part of this initiative, nurses receive reminders 
to provide program materials and educate patients, 
and to complete and record patients’ post-TAVR 
ambulation assessments.

Maintenance
The study team formally reviewed JUMPSTART pro-
gram adoption and CR attendance during two touchpoint 
meetings, held in June and October 2023. Upon review 
of preliminary survey results and clinical documentation 
at the second meeting, actions were taken to revise and 
improve uptake of both JUMPSTART and CR (Table 3). 

Table 2 Comparison of mean TASQ scores at baseline and three-
months post-TAVR, based on frequency of JUMPSTART program 
participation
JUMPSTART Pro-
gram Participation 
Frequency

Baseline 
(pre-TAVR) 
(n = 97)

Three months 
post-TAVR 
(n = 112)

Difference/
Change in 
TASQ Score 
(n = 97)

5 or more times
(n = 66)

73.5 (21.1)
Available 
n= 58

98.2 (15.1)
Available n= 66

23.9 (23.8)
Available 
n= 58

Less than 5 times
(n = 46)

66.9 (21.9)
Available 
n = 39

97.1 (15.7)
Available n= 46

30.3 (25.6)
Available 
n= 39

P-value
(independent t-test)

p = 0.14 p = 0.72 p = 0.22
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Table 3 Preliminary findings and actions taken to improve 
participation in the JUMPSTART program and cardiac 
rehabilitation (CR)
Issue Identified  Resolution/Action Taken
Preference for using 
exercise instruction 
handouts to video 
modules.

Printable PDF documents of all four exercise 
modules were uploaded to the JUMPSTART 
webpage.

Lack of computer/
internet access was 
identified as a barrier 
to both watching the 
videos and attending 
the virtual group-based 
sessions.

Question was added to the three-month 
post-TAVR survey to explore patients’ interest 
in virtual options when lack of computer/
internet is no longer a barrier: “If a tablet com-
puter (e.g., iPad), containing only educational 
resources and exercise videos for post-TAVR 
patients, could be borrowed from the hospital 
at no cost, would you be interested in taking 
it home and using it to help you with your 
recovery?”

Low CR attendance 
rates were observed.

A one-page CR information sheet was added 
to the TAVR patient discharge package.  Study 
team met with CR outpatient clinic manager 
and booking clerk to discuss CR booking 
processes. The booking clerk then switched 
to calling patients to offer virtual or in-person 
CR classes (versus mailing patients scheduled 
bookings without their input).

Discussion
The JUMPSTART program was developed at a regional 
cardiac centre in Ontario, Canada, to encourage early 
mobilization in post-TAVR patients. JUMPSTART sup-
ports patients at a potentially vulnerable time (i.e., post-
discharge but before CR). The program allows individual 
patients to tailor the program to their needs, to engage 
in the exercises using various formats, and to perform 
the exercises at home, where they often feel most com-
fortable and most safe [33]. The goal of the JUMPSTART 
research study was to evaluate and refine the JUMP-
START program, while also addressing barriers to CR 
attendance. There were 144 consented patients who met 
eligibility criteria, and 76% completed both follow-up 
surveys.

The JUMPSTART program saw excellent adoption 
and received overall positive feedback on its available 
formats and content. The exercises were deemed safe 
and appropriate for the intended patient population; 
however, approximately one third of program partici-
pants felt that the exercises were not challenging enough 
for them. Most survey respondents believed that their 
participation in the program positively impacted their 
overall recovery from TAVR and would recommend 
the program to other post-TAVR patients. The positive 
perception of the effects of the program may have been 
influenced by a sense of control by patients over their 
recovery. Study participants’ QoL significantly increased 
from baseline (pre-TAVR) to three-months post-TAVR; 
however, this could not be attributed to frequency of 

program participation. The finding that some partici-
pants desired a more intensive exercise program sug-
gests that future data collection on patients’ baseline (i.e., 
pre-TAVR) exercise levels could potentially reveal differ-
ences in QoL scores. Overall, participants preferred the 
paper-based program format to virtual options (i.e., video 
modules and group-based virtual sessions). The primary 
barrier to engaging in virtual options was the techno-
logical requirement. This aligns with the JUMPSTART 
pilot evaluation findings and other previously published 
literature regarding barriers to using e-health [34]. How-
ever, even when the technological barrier was removed, 
by hypothetically offering patients tablet computers with 
tailored resources, most stated that they would still not 
be interested. Also, older patients had a stronger prefer-
ence for traditional paper-based instructions. Ferraz et al. 
[35] provide insight, explaining that older adults prefer 
traditional paper-based formats for health education due 
to their familiarity and lower learning curve; the authors 
recommended continued use of paper-based media for 
older adults, along with screen-based options.

Although the JUMPSTART program achieved a high 
adoption rate of 75%, the CR program attendance rate 
was only 30%. When focusing solely on those who had 
received a CR referral, the CR attendance rate increased 
to 37%. These findings are consistent with previously 
reported CR attendance rates for TAVR patients (30.6%) 
[36] but are significantly lower than attendance rates for 
all cardiac patients referred to CR in Ontario, Canada 
(55–59%) [37]. Awareness and education about the bene-
fits of CR could be improved as approximately half of the 
survey respondents indicated that they were unaware of 
existing CR programs in their communities; furthermore, 
many who opted out believed that CR would not be ben-
eficial to their health and did not consider it a priority. To 
address these barriers, a CR information sheet empha-
sizing the benefits of CR, was created for TAVR patients 
receiving care at the regional cardiac centre. Further-
more, greater participation in the JUMPSTART program, 
compared with CR, may be attributed to preference for 
a paper-based program. Additionally, the strong rela-
tionship with the TAVR cardiac team, the trust in their 
guidance, and the tailored approach for patients who 
have undergone the TAVR procedure, may have encour-
aged participation in JUMPSTART. Moving forward, the 
study team may consider incorporating a different virtual 
component into the program, such as motivational tele-
phone calls, to improve both JUMPSTART program and 
CR program participation. This strategy has been shown 
to effectively increase CR appointment attendance [38]. 
The TAVR patient population has many comorbidities 
that will affect long-term outcomes (Table  1, Appen-
dix). There is a need to further explore ways to enhance 
patient engagement in early mobilization and CR, to 
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improve health outcomes and to reduce the burden on 
the healthcare system.

Strengths
A major strength of the research study was the availabil-
ity of two formats for survey completion (i.e., online and 
telephone) which resulted in high survey response rates. 
A significant advantage of the JUMPSTART program 
itself is its cost-effective implementation. Cardiac nurs-
ing staff members introduce patients to the program and 
provide printed materials during routine discharge prac-
tices. Due to the program’s self-directed and home-based 
format, staff are not required to undertake any extra 
tasks, such as developing individualized early mobiliza-
tion plans, scheduling or conducting in-person exercise 
sessions, or following up with patients.

Limitations
Due to the study’s small sample size of 144 patients, there 
was low statistical power to detect clinically meaning-
ful differences in TASQ scores. Therefore, no definitive 
conclusions could be made. Future studies with larger 
sample sizes are necessary to more accurately assess QoL 
outcomes. Another limitation was that the impact of fre-
quency of program participation on frailty test scores 
(i.e., 5-metre walk test and hand grip test) and functional-
ity (i.e., 2MW test and TUG test) was not assessed; unfor-
tunately, these four assessments could not be repeated at 
a follow-up post-TAVR, due to resource constraints and 
challenges with scheduling patients for in-person vis-
its. Fifteen three-month follow-up survey respondents 
did not have baseline TASQ scores. Lack of staff avail-
able to administer baseline assessments, as well as TASQ 
reporting issues caused this problem (e.g., in cases when 
individual item scores were missing, a final score could 
not be calculated). Thirty-six potentially eligible patients 
were excluded from the study because their post-TAVR 
ambulation assessments were either missing or incom-
plete. Since documentation of post-TAVR ambulation 
assessments was an eligibility criterion, these patients 
could not be included in the analyses. Discussions with 
cardiac care nurses revealed that logistical issues, such 
as limited staffing, prevented the completion and docu-
mentation of the assessments. Furthermore, 28 eligible 
participants did not receive a referral to CR, and this ulti-
mately impacted the CR attendance rate. Recent adminis-
trative changes in CR had disrupted the referral process, 
and some referrals were made to CR programs outside 
the regional cardiac centre, making it impossible to 
confirm and include their attendance in this evaluation. 
Finally, the evaluation focused on gathering opinions on 
the video modules and exercise instructions handouts. It 
would have been valuable to also gather formal feedback 

from the virtual group-based session attendees about 
their experiences. Such findings could have led to adjust-
ments and improvements in the virtual sessions.

Conclusions
The JUMPSTART program is a simple, low-cost and safe 
intervention, designed to bridge an important clinical 
gap by providing a standardized early mobilization pro-
tocol for TAVR patients, who are typically discharged 
within 24  h post-procedure. Positive feedback from 
survey respondents supports the continuation of the 
program. Next steps may involve continuing the itera-
tive process to further refine the program, aiming to 
more precisely target outcomes such as change in QoL 
scores, and progressing towards an effectiveness trial 
that includes clinical outcomes. To improve program 
participation, higher-intensity exercise modules may be 
developed. Additionally, ongoing collaboration with the 
cardiac centre and regional CR staff will focus on improv-
ing CR education and increasing attendance rates. Lastly, 
the feasibility of incorporating other virtual components, 
such as motivational phone calls, to increase participa-
tion in both the JUMPSTART program and CR, may be 
considered.
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