
University of Nebraska Medical Center University of Nebraska Medical Center 

DigitalCommons@UNMC DigitalCommons@UNMC 

Doctor of Nursing Practice Projects: College of 
Nursing College of Nursing 

Spring 5-6-2023 

Center Based Cardiac Rehabilitation Outcomes Associated with Center Based Cardiac Rehabilitation Outcomes Associated with 

COVID-19 Pandemic: A Retrospective Comparative Cohort Study COVID-19 Pandemic: A Retrospective Comparative Cohort Study 

Haley Williams 
University of Nebraska Medical Center 

Kayla Woodworth 
University of Nebraska Medical Center 

Tell us how you used this information in this short survey. 

Follow this and additional works at: https://digitalcommons.unmc.edu/con_dnp 

 Part of the Cardiology Commons, Infectious Disease Commons, Nursing Commons, Other Analytical, 

Diagnostic and Therapeutic Techniques and Equipment Commons, Other Medical Sciences Commons, 

Virus Diseases Commons, and the Viruses Commons 

Recommended Citation Recommended Citation 
Williams, Haley and Woodworth, Kayla, "Center Based Cardiac Rehabilitation Outcomes Associated with 
COVID-19 Pandemic: A Retrospective Comparative Cohort Study" (2023). Doctor of Nursing Practice 
Projects: College of Nursing. 17. 
https://digitalcommons.unmc.edu/con_dnp/17 

This Final Project is brought to you for free and open access by the College of Nursing at DigitalCommons@UNMC. 
It has been accepted for inclusion in Doctor of Nursing Practice Projects: College of Nursing by an authorized 
administrator of DigitalCommons@UNMC. For more information, please contact digitalcommons@unmc.edu. 

http://www.unmc.edu/
http://www.unmc.edu/
https://digitalcommons.unmc.edu/
https://digitalcommons.unmc.edu/con_dnp
https://digitalcommons.unmc.edu/con_dnp
https://digitalcommons.unmc.edu/con
https://unmc.libwizard.com/f/DCFeedback/
https://digitalcommons.unmc.edu/con_dnp?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/683?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/689?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/718?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/994?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/994?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/679?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/998?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/987?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unmc.edu/con_dnp/17?utm_source=digitalcommons.unmc.edu%2Fcon_dnp%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@unmc.edu


 1 

 

 

University of Nebraska Medical Center 

College of Nursing 

 

DOCTOR OF NURSING PRACTICE (DNP) 

FINAL DNP PROJECT 

CENTER BASED CARDIAC REHABILITATION OUTCOMES ASSOCIATED WITH COVID-19 PANDEMIC: A 

RETROSPECTIVE COMPARATIVE COHORT STUDY 

by 

Haley Williams and Kayla Woodworth 

The final DNP project presented to the 

 

Faculty of the University of Nebraska Medical Center College of Nursing 

In Partial Fulfillment of the Requirements for the Degree 

 

DOCTOR OF NURSING PRACTICE 

April 2023 

 

 

Susan Barnason, PhD, RN, APRN-CNS, CEN, CCRN, FAEN, FAHA, FAAN 

Sue Schuelke, PhD, RN-BC, CNE, CCRN-K 

 

 



CARDIAC REHAB OUTCOMES AND THE COVID-19 PANDEMIC 2 

Abstract 

Background: Traditional cardiac rehabilitation (CR) is a multidisciplinary, multifaceted program for 

cardiac patients. Throughout the Covid-19 pandemic, health care, including center-based CR (CBCR) 

programs, were closed to in-person sessions. Even with the return to CBCR participation, patient 

outcomes may have been affected by this disruption in care. The goal of this study was to determine if 

CR participation outcomes differed before and after CBCR program closure due to Covid-19.  

Methods: A retrospective comparative cohort design was used to examine CR participant outcome data 

before and after the Covid-19 pandemic. Convenience sampling of CR participants at a large, urban 

midwestern community hospital was used. Comparison of CR patients who completed CBCR prior to 

restriction (within 60 days prior to Covid-19 closure) were compared to CR participants attending CBCR 

within the 60 days following CBCR restriction. Data was collected from CR participants’ medical record 

and included: a) participant demographic and clinical characteristics, and b) CR outcomes: BMI, BP, 

MET’s and diet modification. 

Results: A total of 37 CR participants were included in this study; 12 participants in the pre-Covid group 

and 25 participants in the post-Covid group.  The mean age of CR participants in both groups was 71 

years (pre-Covid M=71.17, post-Covid M=71.32). The average number of CBCR classes attended by the 

pre-Covid group was M=23.36, compared to M=27.12 in the post-Covid group. Data analysis to compare 

differences between demographic, clinical and outcome variables in each group were analyzed using chi 

square and t-test statistical analysis. There were no statistically significant differences between the pre- 

or post-Covid groups. Baseline and discharge BMI for the pre-Covid group was M=31.36 and M=29.19 

respectively; compared to the post-Covid group BMI M=29.66 at baseline and M=29.7l at 

discharge. Blood pressure (BP) was categorized as normal, Stage 1 hypertension, or Stage 2 

hypertension. The majority of the pre-Covid group had participants in the normal BP category at CR 

baseline and discharge. The majority of the post-Covid group had participants in the elevated BP 
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category at CR baseline and normal at CR discharge. Dietary modification was measured by Rate Your 

Plate (RYP). The pre-Covid group had a RYP score of M=65.78, with decrease to M=61.66 at CR 

discharge; compared to the post-Covid RYP score of M=61.00 at baseline and increase to M=67.25 at 

discharge. A six-minute walk test completed at CR admission and discharge demonstrated both groups 

increased distance walked. The pre-Covid group baseline was M=1211.36 ft. and increased 

to M=1800.00 ft at discharge; compared to post-Covid group with CR baseline M=1085 ft and increased 

to M=1533 ft at discharge.  

Conclusions: During the pre-post Covid phases of the pandemic, CR participant outcomes were 

comparable. During the pandemic, CR participants were able to demonstrate progress in cardiovascular 

health and improvements in secondary cardiovascular risk reduction. Furthermore, the evaluation of CR 

participant outcomes provides a basis for providers to coach and support CR participants’ secondary CV 

risk reduction after completion of the CBCR program. Limitations to the study includes the number of 

available patients observed through chart review. 
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Introduction 

Individuals with cardiovascular diseases or those who have undergone cardiovascular 

procedures or surgeries are often referred to cardiac rehabilitation (CR) to help improve outcomes and 

reduce risk of secondary cardiac events. Traditional center-based cardiac rehab (CBCR) provides 

individuals with a wide variety of education and training for both physical and psychosocial aspects to 

helps improve cardiac function and patient outcomes. Core components that the American Heart 

Association (AHA), The American Association of Cardiovascular and Pulmonary Rehabilitation (AACVPR), 

and the Agency for Health Care and Policy Research, have agreed should be included as part of CR 

include, assessment and nutritional counseling, weight management, blood pressure, lipid, and diabetes 

management, tobacco cessation, psychosocial management, exercise training and counseling (Tessler & 

Borodin, 2022). Participation in CR can help reduce progression of cardiac diseases and improve quality 

of life.  

With the onset of Covid in spring of 2020, hospital systems were forced to close programs, 

including CBCR, to help prevent the spread of the virus. The disruption of care between the time of 

closure and reopening of CR may have negatively affected patient outcomes. This study was proposed to 

help assess if there were differences in patient outcomes between CBCR before and after program 

closure. These outcomes can then be assessed and evaluated by outpatient providers in order to help 

improve and reduce the risk of secondary cardiac events.  

Methods 

Study Design 

A retrospective comparative cohort study was conducted at Nebraska Methodist Health (NMH) 

system in Omaha, Nebraska, with approval from the Institutional Review Board. Convenience sampling 

was used for patient data collection. Patients were not directly affected by this study, nor was personal 
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information including patient names or medical record numbers used, so patient consent was not 

necessary. 

Data Collection 

Data was collected via convenience sampling from two pools of patients, (1) data from patients 

who completed CR 60 days prior to closure and (2) data from patients who completed CR 60 days 

following closure. Data was collected between July 2022 and November 2022. Nebraska Methodist CR 

used paper medical records, therefore data was documented on a data collection tool worksheet and 

transferred to an electronic database for analysis. See Appendix A for the Data Collection Tool. Data 

collection consisted of (1) participant demographics and clinical characteristics and (2) CR outcomes. 

Participant demographics included age, gender, race, marital status, employment, highest level of 

education, and insurance coverage. Clinical characteristics included weight, height, blood pressure (BP), 

body mass index (BMI), waist circumference, cholesterol, triglycerides, high-density lipoproteins (HDL), 

and low-density lipoproteins (LDL) lab levels, patient-health questionnaire-9 (PHQ-9) scores, 6-minute 

walk results, and Rate Your Plate scores. Cardiovascular Risk Factors, including hypertension, sleep 

apnea, hyperlipidemia, tobacco use, diabetes mellitus, and sedentary lifestyle were also documented. 

CR outcomes comparing both groups were obtained for BMI, BP, metabolic equivalent (MET), and diet 

modification using a tool called Rate Your Plate. The number of classes offered through NMH CR totaled 

eight. These classes included Orientation to CR, CR Equipment Orientation, Dietician Consultation, Fats 

and Oils, Intro to Healthy Heart, How to Read Nutrition Labels, and Eating Out. These classes were 

offered to both CR delivery groups. Other data collected included target CR participant goals, which 

were the same among all participants, did not have a significant factor in data analysis.  

Statistical Analysis 

SPSS Statistics was used for all statistical analysis. The mean (M) was used to express continuous 

variables, such as age and number of classes attended. Categorical variables or differences between 



CARDIAC REHAB OUTCOMES AND THE COVID-19 PANDEMIC 6 

demographic, clinical, and outcome variables in each group were analyzed using chi-square test and t-

test statistical analysis. A P-value was used to analyze differences between groups. P-values less than or 

equal to 0.05 were considered statistically significant.  

Results 

Data was collected on 75 CR participants. Of these patients, 38 participants were excluded from 

the study due to insufficient data, death, or dropping out of CR early. The pre-Covid group consisted of 

12 participants and the post-Covid group consisted of 24 participants. The study included 36 total 

participants in statistical analysis. Table 1 and Table 2 shows participant demographics and clinical 

characteristics of both pre-Covid and post-Covid groups, respectively.  

The mean age of CR participants among both groups was 71 years (pre-Covid M=71.17, post-

Covid M=71.32). The average number of CBCR classes attended increased in the post-Covid group (pre-

Covid M=23.36, post-Covid M=27.12). Baseline and discharge BMI for the pre-Covid group was M=31.36 

and M=29.19 respectively; compared to the post-Covid group BMI M=29.66 and M=29.7l, which actually 

saw a slight increase from starting BMI. Blood pressure (BP) was categorized into four categories (1) 

normal, (2) Elevated, (3) Stage 1 hypertension, and (4) Stage 2 hypertension.  The majority of the pre-

Covid group had participants in the normal BP category at CR baseline (n=6) and discharge (n=7). The 

majority of the post-Covid group had participants in the elevated BP category at CR baseline (n=8) and 

normal at CR discharge (n=13). Surprisingly, there were no participants in the pre-Covid admit and 

discharge category with Stage 1 or Stage 2 hypertension. See Table 3 for categorization of BP. Dietary 

modification was measured by Rate Your Plate (RYP), a dietary assessment tool used to identify areas of 

strength and weaknesses in one’s own dietary choices (Gans et al, 2000). Patients answer multiple 

questions that measure nutritional knowledge and daily habits and are given a score based on their 

answers. The higher the score, which ranges between 27-81, the more knowledge and habits the 

individual possesses to make healthy dietary choices.  The pre-Covid group had a RYP score of M=65.78, 
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with decrease to M=61.66 at CR discharge; compared to the post-Covid RYP score of M=61.00 at 

baseline and increase to M=67.25 at discharge. A six-minute walk test (6MWT) is used to assess 

cardiopulmonary function and can help identify impairment to provide modification in therapy if needed 

(Mayos Casanova & Anjum, 2022). A six-minute walk test was completed at CR admission and discharge. 

It demonstrated both groups increased distance walked from admission to completion of CR. The pre-

Covid group baseline was M=1211.36 ft. and increased to M=1800.00 ft at discharge; compared to post-

Covid group with CR baseline M=1085 ft and increased to M=1533 ft at discharge. Despite these 

differences among mean, there were no statistically significant differences between the pre- or post-

Covid groups in any categories. 

Discussion 

 Data collected from the pre- and post-Covid groups was comparable; in other words, the closure 

of CBCR during the Covid-19 pandemic did not play a part in the outcomes of patients.  Participants in 

both groups were able to demonstrate progress in cardiovascular health and improvements in 

secondary cardiovascular risk reduction.  Learning and implementing cardiac risk reduction behaviors is 

paramount for the long-term health of patients with cardiac disease.  Modest weight loss, or at least 5% 

of total body weight lost, plays a significant role in improving cardiovascular health and reducing cardiac 

mortality (Wing et al., 2013).   

Research on CR patient outcomes show that patients who participated in CR continue to 

incorporate lifestyle modifications and medication adherence at one-year post-CR, providing further 

confirmation of the benefit of learning these behaviors while in the program (Griffo et al., 2013).  The 

evaluation of CR participant outcomes provides a basis for providers to coach and support CR 

participants in secondary CV risk reduction after completion of the CBCR program. This is an important 

factor, considering some individuals do not continue outpatient CR programs after they are discharged 

from CBCR. Through medications management and education, as well as encouragement to continue 
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balanced diets and increased activity, all of which is taught in CR, providers can continue to build upon 

the knowledge CR participants learn through the program to improve patient outcomes and quality of 

life.   

Conclusion 

This study investigated the impact of CR patient outcomes before and after the Covid-19 

pandemic.  Data was obtained and analyzed from CR patients in pre-Covid and post-Covid cohorts.  CR 

participant data was comparable between the pre-Covid and the post-Covid groups. Despite differences 

in mean between both groups, there were minimal differences in outcomes between these two phases 

of the pandemic.  Considering that CBCR was unavailable during the height of the pandemic, the 

comparison of these two groups was useful in identifying the minimal effect that the pandemic had on 

CR.  Both groups were able to demonstrate progress in their cardiovascular health and improve 

secondary cardiovascular risk factors. This information can be useful as a starting point for outpatient 

providers to care and treat these individuals after completion of CBCR programs.  A limitation of this 

study was the sample size used in statistical analysis. The sample size was small and further studies with 

larger sample sizes should be explored.  
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Table 1 

Demographic and Clinical Data for Pre-Covid Participants 
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Table 2 

Demographic and Clinical Data in Post-Covid Participants 
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Table 3 

Admission and Discharge Blood Pressure Categories 
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Appendix 
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Appendix 

Data Collection Form Page 2 
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