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Abstract 

Background: Despite the proven benefits of cardiac rehabilitation (CR), utilization is low.  

The Covid-19 pandemic even further limits participation in traditional CR (Drwal et al., 2020). 

Home-based cardiac rehabilitation (HBCR) or virtual program models provide a reasonable 

alternative to the traditional model of CR (Thomas et al., 2019). However, little research exists to 

compare patient outcomes between the virtual and traditional CR models (Thomas et al., 2019). 

Despite the increasing availability of these additional CR models, the lack of standardized 

guidelines, reimbursement, and evidence of effectiveness, particularly in high-risk populations, 

remain barriers to these programs' success (Drwal et al., 2020). Purpose: This program 

evaluation aims to compare performance and quality of life outcomes between participants in 

virtual and participants in traditional CR programs. Methods: The PI compared de-identified 

retrospective data for virtual and traditional CR participants at two time points (program start and 

program end). De-identified quantitative data included distance (in feet) walked in a pre-and-

post-six-minute walk test as well as a pre-and post-test score for the Ferrans and Powers Quality 

of Life Index for both virtual and traditional CR groups. Results: There was no significant 

difference between the walk test score pre-and-post intervention between the virtual (M=169.2 

ft) and the traditional (M=231.1 ft) groups (p =.4170). Quality of life scores pre-and post-

intervention also showed no significant difference between the virtual (M=.6825) and traditional 

groups (M=.0623); (p=.4294). Recommendations and Conclusion: The evidence to date 

suggests that home-based or virtual CR may be as effective as the traditional model of CR. 

Virtual and remote program models provide a reasonable alternative to the traditional 

synchronous model of CR However, further research is needed to compare the virtual and 

traditional CR formats. Assessing these models' impact may help standardize the implementation 
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of virtual and traditional CR and facilitate reimbursement for these services (Thomas et al., 

2019). 

Key Words:  Cardiac rehabilitation, Virtual Cardiac Rehabilitation, COVID-19, Home-based 

Cardiac Rehabilitation 

Population: Cardiac rehabilitation patients  

Intervention: Evaluating outcomes using a Smartphone app  

Comparison: Virtual vs. traditional program groups  

Outcome: Exercise tolerance, measured as the distance in feet achieved in a pre-and post-six-

minute walk test, at two determined time points, program start and program end, and a Ferrans 

and Powers Quality of Life Index score measured at program start and program end. 

Purpose Statement: This program evaluation aims to compare exercise tolerance and quality of 

life index between virtual and traditional cardiac rehabilitation (CR) program groups. 

 

 

 

 

 

 

 

 

 

 

 



 6 

Background and Significance 

Cardiovascular disease is the number one cause of death worldwide (World Health 

Organization [WHO], 2017). Cardiac rehabilitation (CR) is a secondary prevention program 

proven to reduce morbidity and mortality and improve the quality of life of individuals with 

cardiovascular disease (Santiago de Araújo Pio et al., 2019). This referral-based program is an 

essential recommendation in the 2014 American Heart Association (AHA)/American College of 

Cardiology (ACC) Guidelines for the Management of Patients with Acute Coronary Syndromes 

(Amsterdam et al., 2014). Adults age 18 and above who have had a myocardial infarction, stable 

angina, have undergone cardiac surgery, or have heart failure may be eligible to participate in 

CR with an appropriate referral, though usually at a cost (Santiago de Araújo Pio et al., 2019). 

Traditionally, CR consists of 36 one-hour sessions over 12 weeks in the outpatient setting, 

including supervised exercise, education, and counseling to promote adherence to heart-healthy 

living and reduce the risk of subsequent cardiac events (Centers for Disease Control and 

Prevention, 2018).  

Despite the proven benefits of CR, utilization is low. Only about 30% of those eligible to 

participate in CR attend, and many who enroll drop out before completing the program (Santiago 

de Araújo Pio et al., 2019). The underutilization of CR presents a missed opportunity to improve 

patient outcomes and reduce mortality and morbidity in individuals with cardiovascular disease. 

Factors such as cost, lack of referral, transportation, distance to program, duration of the 

program, program delivery hours, conflict with work schedule, time to start (following 

hospitalization), gender, age, lack of peer support, and depression may negatively influence 

participation in and adherence to CR (Santiago de Araújo Pio et al., 2019). Additionally, the 

Covid-19 pandemic currently limits participation in traditional CR (Drwal et al., 2020).  
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Home-based cardiac rehabilitation (HBCR) or virtual program models provide a 

reasonable alternative to the traditional model of CR (Thomas et al., 2019). These virtual 

alternatives often combine home-based and center-based or traditional CR sessions. However, 

little research exists to compare patient outcomes between the virtual and traditional CR models 

(Thomas et al., 2019). Despite the increasing availability of these additional CR models, the lack 

of standardized guidelines, reimbursement, and evidence of effectiveness, particularly in high-

risk populations, remain barriers to these programs' success (Drwal et al., 2020). Smartphone 

applications and wearable sensors often used in virtual CR programs present an opportunity to 

promote participation and build a standardized yet personalized platform that targets individual 

success (Thomas et al., 2019). Evaluating the current technology, standardization of program 

guidelines, and measurement of exercise capacity and clinical outcomes are necessary to 

strengthen the widespread implementation of home-based virtual and hybrid CR models 

(Thomas et al., 2019). This program evaluation aims to compare exercise tolerance and quality 

of life index between virtual and traditional CR program groups.  

Purpose 

The purpose of this program evaluation is to compare performance and quality of life 

outcomes between virtual and traditional CR program participants, including exercise tolerance 

measured as the distance in feet achieved in a pre-and post-six-minute walk test and a Ferrans 

and Powers Quality of Life Index score measured at program start and program end. 

Review of Current Evidence 

Investigation of the current literature focused on home-based or virtual and hybrid 

delivery formats of CR. An electronic search of databases for research, including the Cochrane 

Database, PubMed, Ovid, CINHAL, and Google Scholar, yielded approximately 75 titles. Search 
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limits included a publication date of 2016 and beyond, peer-reviewed, full-text articles published 

in the English language. Keywords and search terms included "cardiac rehab," "cardiac 

rehabilitation," "adherence," "enrollment," "participation," "barriers," "randomized control trial," 

"cardiac rehabilitation utilization," "cardiac rehabilitation uptake," "hybrid cardiac rehab," 

"virtual cardiac rehab," "home-based cardiac rehab," "cardiac rehab COVID-19", "cardiac rehab 

smartphone app" and "cardiac rehab app." The majority of articles were excluded. Of the results, 

eight articles were selected for closer consideration to examine the current state of the science 

and identify possible interventions to promote the utilization of CR (Drwal et al., 2020; Frederix 

et al., 2015; Harzand et al., 2018; Harzand et al., 2020; Nakayama et al.; Piotrowicz et al.; 

Thomas et al., 2019; Wakefield et al., 2019).  

Interventions to Improve CR Utilization Under the Traditional Model  

A comprehensive literature review by Santiago de Araújo Pio et al. (2019) examined 26 

randomized control trials aimed at increasing the enrollment, adherence to, and completion of 

CR by eligible adults. The review by Santiago de Araújo Pio et al. (2019) carefully examined 

quantitative research literature through July 2018 and focused on traditional CR program 

delivery. Additional interventions to promote CR utilization, mentioned in the Cochrane review, 

include peer support, post-hospital-discharge telephone calls or visits, face-to-face education, 

starting CR soon after hospital discharge, offering shorter programs, and providing women-only 

programs (Santiago de Araújo Pio et al., 2019). Although several interventions have improved 

the utilization of traditional CR, the review revealed low-quality evidence due to the wide variety 

of interventions, limiting the studies' reliability, validity, and generalizability (Santiago de 

Araújo Pio et al., 2019).        

Motivational Interviewing  
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Additional strategies to increase engagement in CR include motivational interviewing 

(Rouleau et al., 2018). Rouleau et al. (2018) studied the effects of motivational interviewing to 

promote the intention to participate in CR. The study results supported the claim that 

motivational interviewing can increase intentions to attend CR and program adherence (Rouleau 

et al., 2018). In addition, motivational interviewing is an easily replicated intervention in the 

virtual setting and presents an opportunity for further research (Snoek et al., 2021). 

Strategies for Reaching Under-Represented Populations 

Identifiable strategies exist to promote overall participation in traditional CR programs. 

However, the opportunity remains to address interventions to promote CR utilization, 

specifically in under-represented groups such as patients of lower socioeconomic status (SES), 

women, and ethnic minority groups (Santiago de Araújo Pio et al., 2019). Unfortunately, few 

studies have explored the effects of strategies to promote participation in CR in these under-

represented groups, and those that have focused on somewhat non-traditional approaches, 

including financial incentives and “open-gym” models (Gaalema et al., 2019; Whited et al., 

2019).  

Financial Incentives 

Gaalema et al. (2019) explored financial incentives to increase participation and promote 

CR adherence among low SES populations. Though the study found financial incentives useful 

in promoting CR participation, the authors recommended further testing to establish reliability 

and generalizability (Gaalema et al., 2019).  

The “Open Gym” Model 

Whited et al. (2019) examined the impact of CR's "open gym" model on completion, 

attendance, and health outcomes. The open gym model provides a more flexible, less structured 
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format versus the traditional model of CR. While clinical outcomes favored the traditional CR 

model, more patients, particularly individuals of racial minority groups, participated in the open 

gym model (Whited et al., 2019). The results of this study provide insight into the benefits and 

potential risks associated with the open gym model of CR (Whited et al., 2019). The authors 

concluded the need for more controlled experiments to better examine the open gym model 

(Whited et al., 2019). However, like the hybrid and virtual models, the open gym model offers 

another alternative to the traditional CR model and may increase patient participation.  

The success of Virtual and Smartphone Enabled Programs 

Virtual CR provides an opportunity to reach a more diverse patient population, allowing 

for greater overall participation in CR. The Veteran's Health Administration (VHA) successfully 

pioneered a HBCR program beginning in 2010 (Drwal et al., 2020; Wakefield et al., 2019). In 

addition, many programs outside of the VHA now incorporate a home-based or hybrid model as 

an alternative to the traditional model (Drwal et al., 2020). However, the lack of standardized 

guidelines, reimbursement, and evidence of effectiveness, particularly in high-risk populations, 

remain barriers to these programs' success (Drwal et al., 2020).  

Strategies for telehealth 

Tele-Coaching, Functional Ability, and Quality of Life 

Virtual CR may provide similar emotional and physical benefits to traditional CR. 

Frederix et al. (2015) explored tele-coaching as a component of virtual CR. Like the strategy of 

motivational interviewing to promote participation (Rouleau et al., 2018), a comprehensive 

virtual CR program that incorporates tele-coaching could improve physical health and quality of 

life compared to center-based cardiac rehab (CBCR) alone (Frederix et al., 2015).   

Smart Phone- Enabled CR Programs 
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Mobile technology-enabled CR may also represent a viable alternative to traditional CR 

programs (Harzand et al., 2018). Harzand et al. (2018) explored the feasibility of a Smartphone-

enabled CR program for veteran men with CVD. The findings were consistent with previous 

studies on home-based CR. Overall, HBCR corresponded with high levels of patient engagement 

and satisfaction; however, the study's small sample size and homogenous population limit its 

generalizability (Harzand et al., 2018).   

In an ongoing study, Harzand et al. (2020) continue to explore using a smartphone-

enabled, home-based exercise program in patients with symptomatic peripheral arterial disease 

(PAD) in a low-income setting. It is important to note that patients with PAD often attend CR 

facilities for exercise rehabilitation. While not focused explicitly on CR patients with coronary 

artery disease, this study has the potential of providing evidence to support the use of a home-

based approach for delivering a structured exercise rehabilitation program (Harzand et al., 2020).  

Evidence to Support HBCR as An Alternative to Center-Based CR 

In 2019, Thomas et al. issued a scientific statement from the American Association of 

Cardiovascular and Pulmonary Rehabilitation, the American Heart Association, and the 

American College of Cardiology, highlighting evidence to support HBCR as an alternative to 

CBCR for low-moderate risk patients (Thomas et al., 2019). The statement suggested that 

programs can and should apply these evidence-based standards and guidelines to HBCR 

(Thomas et al., 2019). In addition, as the technology for HBCR develops, quality metrics should 

include implementation standards and measurable outcomes (Thomas et al., 2019). The authors 

note that despite these recommendations, the lack of reimbursement hinders the widespread 

standardization and implementation of HBCR (Thomas et al., 2019). An additional review of the 

current literature by Besnier et al., 2020, supported the use of HBCR in the face of the COVID-
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19 pandemic (Besnier et al., 2020). The review focused on the importance of developing and 

promoting HBCR to expand access to low-risk clinically stable cardiac patients if the Centers for 

Medicare and Medicaid Services are to consider reimbursement for these services in the future 

(Besneir et al., 2020).  

When considering the long-term effects of virtual CR, Piotrowicz et al. (2020) studied 

whether individuals with heart failure who showed improvements in functional ability and 

quality of life following a nine-week comprehensive virtual CR program also showed 

improvements in clinical outcomes after 12-24 months (Piotrowicz et al., 2020). Unfortunately, 

the results did not support improved clinical outcomes over an extended follow-up period 

(Piotrowicz et al., 2020). However, Nakayama et al. (2020) evaluated the effects of remote CR 

on the short-term prognosis of patients hospitalized for heart failure post-discharge. The study 

revealed a lower emergency readmission rate within 30 days of hospital discharge among remote 

CR participants (Nakayama et al., 2020). Thus, they found virtual CR to be as effective as 

outpatient CR for improving the short-term prognosis of patients with heart failure post-hospital 

discharge (Nakayama et al., 2020). Therefore, increasing participation in CR could potentially 

help decrease 30-day hospital readmission rates for patients with heart failure.   

The evidence to date suggests that home-based or virtual CR may be as effective as the 

traditional model of CR. However, further research is needed to compare the virtual and 

traditional CR formats. Assessing these models' impact may help standardize the implementation 

of virtual and traditional CR and facilitate reimbursement for these services (Thomas et al., 

2019).  
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Conceptual Framework/Theoretical Model 

 
Nola J. Pender's Health Promotion Model (1987) identifies health promotion as a process 

of behaviors and experiences to increase well-being and self-actualization (Raingruber, 2017). 

Individual experience, perceptions, and prior behavior influence health-promoting behaviors 

through habit formation, directly affecting current behavior and decision making (Masters, 2015; 

Raingruber, 2017). Behavior-specific cognitions, such as perceived benefits, can motivate 

behavior, provide reinforcement, and promote behavioral changes while increasing self-efficacy 

and improving health outcomes (Masters, 2015). Behavioral outcomes rise from action plans or 

engagement in health-promoting behavior, characterized by commitment and action (Raingruber, 

2017). CR presents an opportunity for self-actualization while promoting behavioral changes as 

individuals develop exercise habits, a healthy diet, and self-awareness. These lifestyle 

modifications require a commitment to an individual action plan to achieve improved health 

outcomes, particularly in a virtual CR format where the individual's participation and motivation 

are primarily self-directed.  

Methods 

Using a convenience sample, the PI examined de-identified retrospective quantitative 

data using a pre-post-outcome measurement design. The PI collected de-identified retrospective 

data, including exercise tolerance measured as distance achieved in a pre-and post-six-minute 

walk test at two time points, program start and program end, and the quality of life index score 

measured at program start and program end.  

Design 
 
Translational Framework 
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The John's Hopkins Nursing Evidence-Based Practice Model (see Appendix D & E) 

consists of three main components: inquiry, practice, and learning (Dang & Dearholt, 2018). 

These components collectively build a foundation for organized evidence-based practice and 

serve as drivers for practice change to improve clinical outcomes (Dang & Dearholt, 2018). The 

stepwise process begins with forming a practice question, followed by a review and appraisal of 

current evidence, and, finally, the translation or implementation and subsequent evaluation of the 

practice change (Dang & Dearholt, 2018). Thus, this model provides a structured outline to 

support a program evaluation of existing practice and recommendations for future change, in this 

case, delivering a virtual format for HBCR compared to a traditional model.  

Population 

The PI collected de-identified retrospective data about eligible participants in the virtual 

and traditional phase II CR programs at the site (refer to “data collection” section). A 

convenience sample included patients enrolled in the virtual and traditional Phase II CR 

programs at the time of the first data collection point, program start, or 0 weeks. The sample size 

included 32 participants (n=32). Inclusion criteria consisted of all patients ages 18 and above, 

newly enrolled in the virtual and traditional CR programs at the site at the time of the first data 

collection point, regardless of race/ethnicity. Exclusion criteria included patients enrolled in the 

virtual and traditional CR programs before or after the data collection period.   

Setting  

The site met the national certification requirements for accreditation by the American 

Association of Cardiovascular and Pulmonary Rehabilitation (AACVPR). The multidisciplinary 

team at the site consisted of cardiologists, registered nurses, exercise physiologists, and 
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registered dieticians. The facility offers eligible participants a traditional, transitional hybrid, and 

virtual phase II CR program. The Nurse Navigator for Cardiac and Pulmonary Rehab served as 

the site liaison. In addition, the site liaison provided a letter supporting this project, including 

permission to conduct the program evaluation at the site.  

Project Implementation 

Instruments 

The AACVPR certifies and recognizes CR programs while tracking performance 

measures such as improved functional capacity and quality of life (Beatty et al., 2021). 

Following a series of in-person and video conference discussions with the site liaison and 

departmental leadership, the interdisciplinary team selected two instruments to measure patient 

outcomes, the 6-minute walk test (see Appendix A) and the Ferrans and Powers Quality of Life 

Index (1985; see Appendix B).  

The 6-minute walk test is a commonly used, highly validated tool that measures the 

distance an individual can walk in six minutes (American Thoracic Society [ATS] Board of 

Directors, 2002). The test also assesses the physiological response to activity by measuring a 

patient's oxygen saturation, heart rate, and blood pressure (ATS Board of Directors, 2002). The 

patient then rates their overall level of fatigue using the Borg Rating of Perceived Exertion Scale 

(RPE; see Appendix C), which asks the patient to rate their fatigue on a number scale from six to 

20 (ATS Board of Directors, 2002; Mellett & Bousquet, 2013). This tool is widely used in the 

clinical setting and has measured test-retest reliability (Harzand et al., 2020).  

The Ferrans and Powers Quality of Life Index (1985; see Appendix B) is another 

commonly used, validated tool that measures both satisfaction with and importance of various 

areas of life (Ferrans & Powers, 1985). The questionnaire measures satisfaction and importance 

using a six-point Likert-type scale ranging from “very satisfied” to “very dissatisfied” or “very 
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important” to “very unimportant” (Ferrans & Powers, 1985). A scoring process results in a final 

score ranging from zero to 30, with higher scores indicating a greater quality of life (Ferrans & 

Powers, 1985). In addition, the tool has criterion-related validity, stability reliability, and internal 

consistency reliability (Ferrans & Powers, 1985). Both instruments align with the core 

components of CR and are used in the AACVPR data registries and at the study site (Pack et al., 

2018). 

IRB approval 
 
 The university’s Institutional Review Board (IRB) and the site’s IRB deemed the study  
exempt.  
 
Data collection 
 

The PI compared two sets of de-identified retrospective data collected at program start 

and end for each participant that met the inclusion criteria in the virtual and traditional CR 

programs. Data collection occurred over 13 months, from January 2021 to February 2020. Data 

for each participant spanned an average program participation length of 11.4 weeks. The data 

sets included distance (in feet) walked in a pre-post-six-minute walk test as well as a pre-and 

post-test score for the Ferrans and Powers Quality of Life Index for both virtual and traditional 

CR groups. De-identified demographic information included gender, race, age by category, 

insurance, and qualifying medical diagnosis. The site liaison accessed data using the Chanl 

Health Better Hearts App, the electronic medical record, and the American Association of 

Cardiovascular and Pulmonary Rehabilitation (AACVPR) outpatient CR registry. No individual 

data or PHI was shared with the PI or faculty advisor.  

The site liaison reported and shared all data with the PI as de-identified data. The PI 

stored de-identified data in a UNCG-specific BOX site accessible only to the PI, site liaison, and 

university statistician. The site liaison uploaded the file to BOX.uncg.edu (a secure one-lock 
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system) for the PI to check data and for backup during the DNP project. BOX is rated a "one-

lock" and is secure as long as files are not synced to a hard drive. The PI managed the data 

within the cloud and did not sync to a hard drive. In addition, the PI did not use the drive in any 

unsecured areas, such as coffee shops, where data could be viewed by unauthorized personnel. 

Only the PI and the DNP faculty project team accessed the anonymous raw data. The site 

received summary data upon the PI's program completion. The PI deleted all data once the 

project was completed and disseminated the findings. 

Data Analysis 

The PI analyzed the descriptive and inferential statistics using Microsoft Excel version 

16.58. An available program statistician assisted in comparing de-identified retrospective pre-

and-post data. A preliminary two-sample F-test for variances determined equal variance for both 

the walk test score difference and the difference in the quality of life scores pre-and-post for both 

traditional and virtual groups. A two-sample t-test assuming equal variances compared outcome 

differences between the virtual and traditional CR program groups.  

Outcomes 

The final sample size consisted of 32 individuals (n=32), with an equal number of 

participants in the virtual (n=16) traditional CR groups (n=16). Most participants were white; 

however, the sample included black and Hispanic individuals. Participant age ranged from 42 to 

83 years old. Primary medical diagnoses included myocardial infarction (MI) and percutaneous 

coronary intervention (PCI). Less common diagnoses included coronary artery bypass grafting 

(CABG), valve replacement, and heart failure (HF). The majority of participants had insurance. 

Table 1 shows a summary of the demographic data.  
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Table 1 

Demographics  

Variable                                    Virtual  
                              CR (N=16) 

                             Traditional 
                           CR (N=16) 

 N (%) N (%) 
Gender   
      Women 4 (25%) 4 (25%) 
      Men 12 (75%) 12 (75%) 
Age, years   
      <45 0 (0%) 1 (6%) 
      46-55 1 (6%) 4 (25%) 
      56-65 5 (31%) 2 (13%) 
      66-75 8 (50%) 7 (44%) 
      >75 2 (13%) 2 (13%) 
Race   
      White 13 (81%) 12 (75%) 
      Black 3 (19%) 3 (19%) 
      Hispanic 0 (0%) 1 (6%) 
Insurance Coverage   
      Private 7 (44%) 5 (31%) 
      Medicare 8 (50%) 3 (19%) 
      Other 0 (0%) 8 (50%) 
      None 1 (6%) 0 (0%) 
Qualifying Diagnosis   
      MI/PCI 12 (75%) 8 (50%) 
      CABG 3 (19%) 3 (19%) 
      HF 0 (0%) 2 (13%) 
      Valve replacement 0 (0%) 2 (13%) 
      Other 1 (6%) 1 (6%) 

 
Tables 2 and 3 show results from a two-sample t-test comparing the difference in walk 

test distance in feet and the difference in the quality of life scores pre-and post-intervention 

between the virtual and traditional CR groups, with an alpha of p=.05.  

Table 2 

t-Test: Two-Sample Assuming Equal Variances   
Difference in Walk Test Scores   

  
Traditional 
CR          

  Virtual 
CR               

Mean 231.1 169.2 
Variance 43682.7 46758.7 
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Observations 16 16 
Pooled Variance 45220.7  
Hypothesized Mean Difference 0  
df 30  
t Stat 0.8230  
P(T<=t) one-tail 0.2085  
t Critical one-tail 1.6973  
P(T<=t) two-tail 0.4170  
t Critical two-tail 2.0423   

*p<0.05 
 
Table 3 
 
t-Test: Two-Sample Assuming Equal Variances   
Difference in Quality of Life Scores   

  
Traditional 
CR  

Virtual  
CR 

Mean 0.6825 0.0623 
Variance 6.0744 2.0493 
Observations 16 13 
Pooled Variance 4.2855  
Hypothesized Mean Difference 0  
df 27  
t Stat 0.8023  
P(T<=t) one-tail 0.2147  
t Critical one-tail 1.7033  
P(T<=t) two-tail 0.4294  
t Critical two-tail 2.0518   

*p<0.05 

There was no significant difference between the walk test score between the virtual 

(M=169.2 ft) and the traditional (M=231.1 ft) groups (p =.4170) pre-and-post intervention. The 

difference in the quality of life scores also failed to show a significant difference between the 

virtual (M=.6825) and traditional groups (M=.0623); (p=.4294) pre-and post-intervention. In 

both cases, p>.05 revealed no significant difference between the two groups pre-and-post, failing 
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to reject the null hypothesis that there is no significant difference between the virtual and 

traditional program groups.  

Barriers to success 
 

Despite consistent results when comparing outcomes between virtual and traditional CR 

program participants, several barriers remain to the successful implementation of virtual CR. 

While the Covid-19 pandemic sparked the need for alternative CR formats, the pandemic also 

hindered the development of a virtual CR program in this setting primarily due to staffing 

shortages and cost concerns. The lack of available staff to support the virtual CR program also 

contributed to the small sample size, start date delay, and variation in program length for virtual 

and traditional groups participants. The available technology, in this case, also limited the ability 

to monitor patients, bringing about safety concerns, particularly for higher-risk patients. 

Furthermore, exercise was mainly self-reported, which can be highly subjective. Finally, lack of 

reimbursement remains the ultimate barrier to the further development and standardization of 

virtual CR in this setting. Unless reimbursement for services occurs, staff cannot provide the 

same standard of care to patients in the virtual program as in the traditional program.  

Strengths to overcome barriers 

Despite these barriers, there remain several advantages to virtual CR. Virtual CR 

provides greater flexibility and can reach patients previously excluded from traditional CR, 

notably uninsured or underinsured patients when space is limited due to Covid-19 social 

distancing requirements or when staffing shortages restrict the number of participants in the 

traditional setting. However, the site found the transition from traditional to virtual CR 

challenging due to staffing shortages. The development of standardized guidelines and dedicated 

staff for virtual programs could help ease the transition from traditional to virtual formats in the 

future. 



 21 

Discussion 

This program evaluation compared exercise tolerance and quality of life index between 

virtual and traditional CR program groups. The results showed no significant difference between 

the walk test scores or the quality of life scores between the virtual and traditional groups. The 

similarity in scores between the virtual and traditional CR groups suggests comparable outcomes 

for both groups and is consistent with current literature (Besnier et al., 2020; Frederix et al., 

2015; Harzand et al., 2018; Harzand et al., 2020; Nakayama et al., 2020; Piotrowicz et al., 2020; 

Thomas et al., 2019). However, the small sample size and inconsistent time frames for 

participation limit the reliability and generalizability of this program evaluation. Nonetheless, as 

a form of health promotion consistent with Nola J. Pender's Health Promotion Model (1987), 

virtual CR provides a framework that promotes self-motivation and self-actualization, leading to 

behavioral changes that improve overall outcomes (Masters, 2015). Though ultimately, for 

practice changes to occur, the health care system must address the lack of sustainability of a 

virtual CR program under the current structure. The development of standardized guidelines that 

incorporate the standards of care under the traditional CR model is necessary to strengthen the 

delivery format of virtual CR (Beatty et al., 2021). Technological advancements for HBCR and 

quality metrics, such as the AACVPR Registry, should implement these standards and include 

them as measurable outcomes for virtual programs, which could help justify the reimbursement 

for virtual delivery formats (Beatty et al., 2021; Pack et al., 2019; Thomas et al., 2019).  

Until reimbursement for virtual CR is an option, however, the inconsistencies between 

virtual and traditional CR remain notable. To minimize these inconsistencies, the Million Hearts 

collaborative national initiative between the CDC and CMS introduced new standard 

terminology following the 2020 Million Hearts Cardiac Rehabilitation Think Tank proceedings 
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while aiming toward a 70% participation rate in CR (Beatty et al., 2021). This new terminology 

addresses new delivery formats since the Covid-19 pandemic and includes in-person 

synchronous, synchronous with real-time audiovisual communication (virtual), and 

asynchronous (remote) formats (Beatty et al., 2021). 

Future recommendations for practice changes include the development of CR core 

components for all program types to standardize delivery regardless of the format (Beatty et al., 

2021). Additional recommendations include payer coverage of CR with zero cost-sharing 

irrespective of delivery format to reduce financial barriers and safety strategies for the virtual and 

remote formats (Beatty et al., 2021). In addition, more studies like the TELEREH-HF 

randomized trial (Piotrowicz et al., 2020) should focus on establishing patient eligibility and 

safety data for virtual and remote formats as well as providing evidence of effectiveness, 

particularly in high-risk populations ((Beatty et al., 2021; Drwal et al., 2020). Finally, dedicated 

multidisciplinary teams, including a supervising physician, for the virtual setting are also 

necessary to provide the standard of care defined by the CR core components (Beatty et al., 

2021). Notably, beginning in 2024, non-physician clinicians will also supervise CR sessions 

(Beatty et al., 2021).  

Conclusion 

The results of this program evaluation provide additional evidence to support virtual or 

remote CR program models as a reasonable alternative to the traditional in-person or 

synchronous CR model. However, the underutilization of CR, which now increasingly includes 

virtual or remote CR, is an ongoing dilemma that demands attention. Therefore, developing 

standardized program guidelines for virtual or remote CR formats is necessary to strengthen the 

delivery of a virtual or remote format for HBCR compared to a traditional in-person synchronous 
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model (Beatty et al., 2021). In addition, the implementation of standardized program guidelines 

could support the case for reimbursement for virtual and remote CR and presents an opportunity 

to promote health equity for underrepresented populations and improve patient outcomes (Beatty 

et al., 2021).  
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Appendix B 

Ferrans and Powers Quality of Life Index 
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Appendix C 

Borg Rating of Perceived Exertion  
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Appendix D 

Johns Hopkins EBP Translational Model  
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Appendix E 

Johns Hopkins Evidence-Based Practice Model for Nursing and Healthcare Professionals 

PET Process Guide  

 
 


