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A B S T R A C T   

Study objective: Cardiac rehabilitation (CR) programs are effective at reducing cardiovascular disease risk factors, 
yet programs in the United States (US) have poor participation and completion. The current study evaluates 
characteristics related to completion and drop-out for CR participants. 
Design: A cross-sectional study design compared participants who completed the program (finishers) and those 
did not finish (non-finishers). Variables were compared to determine differences between the dichotomous 
groups included demographic data, initial six-minute walk test, Zung Depression Index, and Quality of Life 
Measure (QLM). Logistical regression using variables with differences between groups determined impact on 
program completion. 
Setting: Phase two outpatient hospital based cardiac rehabilitation program. 
Participants: Ninety-seven participants were part of the sample; 61 completed the program, and 36 dropped out. 
Main outcome measure: Completion of CR. 
Results: Ninety-seven participants are included; 61 (63 %) were finishers and 36 (37 %) were non-finishers. 
Finishers were older, had a higher proportion of females and Medicare insurance recipients, had lower 
depression scores, and reported higher quality of life. Results of the final logistic regression revealed finishers 
were more likely to have Medicare (odds ratio (OR) = 5.215, confidence interval (CI) 1.897–14.338), be female 
(OR = 4.597, 95 % CI 1.532–13.795) and have higher QLM Family Sub scores (OR = 1.129, 95 % CI 
1.023–1.246). The model correctly classified 71.9 % of cases. 
Conclusion: The analysis highlights Medicare insurance and family support are associated with program 
completion. Interventions to increase family and social support, and to provide financial assistance for those with 
financial burden through lack of insurance or high co-pays may increase cardiac rehabilitation completion rates.   

1. Introduction 

1.1. Background and rationale 

Cardiac rehabilitation (CR) programs are essential components in 
recovery and secondary prevention of cardiovascular disease yet 
continue to have suboptimal participation and completion [1,2]. CR is a 
recommended and covered service by Medicare in the United States (US) 
for acute myocardial infarction, chronic stable angina, coronary artery 
bypass grafting (CABG), percutaneous coronary intervention (PCI), 
cardiac valve surgery, cardiac transplantation and stable chronic heart 
failure with reduced ejection fraction [3]. 

While effectiveness in increasing exercise tolerance, reducing 

secondary risk factors and improving quality of life is well documented, 
evolving heterogeneity in participant diagnosis, participant medical 
status, as well as program interventions and delivery methods, render 
programs and participants difficult to evaluate and compare [4–6]. 
Studies have examined varying definitions of participation, adherence, 
and completion of CR for specific diagnoses [7,8], impacts of depression 
[9–11], demographics (older age [12,13], gender [14,15], socioeco-
nomic status [13]), and traditional vs. home based programs [16,17]. 

Rates of completion of CR in the United States (US) vary between 40 
and 60 % [18]. Factors influencing participant drop out include cost, 
work or home responsibilities, co-morbidities, belief that the programs 
are too hard or too easy, and dissatisfaction with staff or facilities 
[19,20]. Many of the quantitative studies and meta-analyses evaluating 

☆ Authors have read and fully approve of this manuscript. 
* Corresponding author at: 1300 Wheat Street Rm 101N, Columbia, SC 29208, United States of America. 

E-mail address: eregan@mailbox.sc.edu (E.W. Regan).  

Contents lists available at ScienceDirect 

American Heart Journal Plus:  
Cardiology Research and Practice 

journal homepage: www.sciencedirect.com/journal/ 

american-heart-journal-plus-cardiology-research-and-practice 

https://doi.org/10.1016/j.ahjo.2023.100314 
Received 27 June 2023; Received in revised form 6 August 2023; Accepted 10 August 2023   

mailto:eregan@mailbox.sc.edu
www.sciencedirect.com/science/journal/26666022
https://www.sciencedirect.com/journal/american-heart-journal-plus-cardiology-research-and-practice
https://www.sciencedirect.com/journal/american-heart-journal-plus-cardiology-research-and-practice
https://doi.org/10.1016/j.ahjo.2023.100314
https://doi.org/10.1016/j.ahjo.2023.100314
https://doi.org/10.1016/j.ahjo.2023.100314
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ahjo.2023.100314&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


American Heart Journal Plus: Cardiology Research and Practice 33 (2023) 100314

2

factors contributing to completion and adherence in CR are performed 
outside the US; results are mixed for age, gender, depression, and 
diagnosis of diabetes [6]. Different dosage, cultural expectations and 
insurance systems may influence the conflicting results [21]. There is 
limited evaluation of multiple factors contributing to completion or non- 
completion in US CR programs with differing definitions of adherence 
and completion complicating results. Additionally, regional variations 
in the US exist related to participation factors and program availability 
[22]. The aim of the current study is to evaluate participants who suc-
cessfully completed the program against those who began but did not 
complete the program (finishers versus non-finishers) to identify key 
characteristics related to drop-out to allow for targeted intervention for 
these participants for retention. 

2. Materials and methods 

A retrospective cross-sectional analysis of a phase II outpatient car-
diac rehabilitation program at a single location of a regional hospital 
system in the southeastern US was completed. Hospital System Institu-
tional Review Board approval was received prior to data extraction. 

The program was a standard 12-week, three times a week, 36 visit 
intervention. Participants began an aerobic exercise program at pre-
scribed metabolic equivalent levels based on an initial six-minute walk 
test (6MWT). Exercise was prescribed and monitored by cardiac reha-
bilitation staff including exercise physiologists and nurses. Interventions 
included individual aerobic activity (at least 31 min per visit) and sup-
plementary, optional group exercise including yoga, strengthening, 
stretching, and relaxation sessions. Patients progressed as tolerated 
throughout the program to longer exercise minutes and greater in-
tensity. Heart rate, blood pressure, and rate of perceived exertion were 
monitored to assist with progression. Participants attended weekly ed-
ucation sessions on varying topics including disease knowledge, medi-
cation adherence, healthy eating and physical activity. Participants had 
the opportunity to meet with a registered dietician and licensed coun-
selor. The program was certified by the American Association of Cardiac 
and Pulmonary Rehabilitation Programs. 

The program utilized standard clinical measures for aerobic capacity 
(six-minute walk test (6MWT)), quality of life (Ferrans and Powers 
Quality of Life Measure (QLM)), and Depression (Zung Depression 
Index). The 6MWT is a measure of cardiovascular endurance and com-
munity walking capacity and a standard measure of most CR programs 
[23,24]. Standard procedures are used with the exception of the use of 
an oval track instead of a straight corridor [25]. The minimal detectable 
change for cardiac participants is 25 m [24]. 

QLM is a cardiac specific assessment of quality of life components 
and the importance of those items to the individual. The result is an 
overall score, and scores for each subscale: health and functioning, so-
cioeconomic, psychological/spiritual and family. Each subscale and the 
total score have a result of 0–30, with higher scores reflecting higher 
quality of life [26,27]. 

The Zung Depression Index is a 20-item self-assessment screening of 
depressive symptoms. Raw score is converted to an index resulting in a 
score from 0 to 100; <50 indicates no depression, 50–59 indicates mild 
to moderate depression, 60–69 moderate to severe depression and 70 
and greater indicates severe depression [28,29]. 

2.1. Data collection 

All paper charts available for patients starting phase II cardiac 
rehabilitation from June 2016–June 2017 at a hospital-based outpatient 
facility in the Southeast were reviewed along with the corresponding 
electronic medical records (EMR) for a retrospective analysis. The pri-
mary investigator gathered data, entered data into excel and double 
checked for accuracy. Data were initially gathered from the paper chart, 
and then supplemented with demographic data from the EMR. The 
following data were obtained from the paper chart: sex (male/female), 

age, qualifying diagnosis code, height (inches), weight (lbs.), initial/ 
final 6MWT (feet), initial/final QLM Total Score and section subscores, 
initial/final Zung Depression Index, total visits, and total exercise mi-
nutes. The following data were obtained from the EMR: race, currently 
married (yes/no), primary and secondary insurance, co-pay (yes/no), 
currently employed (yes/no), current tobacco use (yes/no), diabetes 
diagnosis (yes/no), and hypertension diagnosis (yes/no). A Medicare 
insurance field was created and was “yes” if the patient had primary or 
secondary insurance listed as Medicare and “no” if not. The following 
data were calculated: initial body mass index (BMI) ((weight / height^2) 
* 703), race category (White (W) if race = W, Not White (NW) if other), 
initial/final 6MWT meters (6MWT feet / 3.28), change in 6MWT (final 
6MWT m – initial 6MWT m). 

2.2. Data analysis 

Finishers were defined as participants who completed at least part of 
the program, where discharged as complete with final clinical measures 
available. Participants were dichotomized into independent groups 
based on finish status. 

Numerical variables were tested for normality using the Shapiro Wilk 
test and then compared by finish status (yes/no) in independent groups. 
Those with normal distribution (BMI, initial 6MWT(m), Zung Depres-
sion Index) were compared using independent sample t-tests. Those with 
non-normal distributions (Age, QLM total score and subscales) were 
compared using the Mann Whitney U test. 

Categorical variables were compared using a Pearson chi-squared 
test by finish status (yes/no). The following demographic and pre- 
program variables were tested: sex, race category, currently employed, 
married, Medicare insurance, co-pay, diabetes, hypertension, current 
tobacco use. 

Logistical regression was performed with all variables with statisti-
cally significant differences between finishers and non-finishers to 
determine their impact on odds of completing CR. Linearity was tested 
for the continuous variables using the Box-Tidwell procedure. Contin-
uous variables with statistically significant differences were tested for 
correlation to rule out multicollinearity. For those with correlations, the 
variable with the largest difference between groups was retained in the 
logistic regression. Remaining variables were included in the initial lo-
gistic regression equation. Variables that did not retain statistical sig-
nificance in the equation were removed. 

3. Results 

One hundred cases of a population of 212 participants who started 
CR in the year period were available for review; 97 were valid cases. One 
was eliminated due to death after one visit, and two were eliminated 
because the participants completed initial orientation but did not start 
the program. There were no statistically significant differences between 
groups based on primary qualifying diagnosis (Table 1). Demographic 
and clinical characteristics are presented in Table 2. 

Sixty-one participants completed the program (finishers), and 36 did 
not complete the program (non-finishers). The completion rate was 63 

Table 1 
Primary qualifying diagnosis.   

Full sample Finishers Non-finishers 

N  97  61  36 
Angina  1  1  0 
Coronary artery bypass graft  19  13  6 
Chronic heart failure  14  7  7 
Myocardial infarction  4  2  2 
Percutaneous coronary intervention  40  27  13 
Cardiac valve surgery  19  11  8 

No statistically significant difference in diagnoses between finishers and non- 
finishers (χ2 = 0.748). 
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%. Number of visits for each finisher and non-finisher is presented in 
Fig. 1. 

Finishers completed an average of 35.21 (2.80) visits with a range of 
21–36 total visits. Three finishers had <30 visits (21, 22, and 28) with 
planned discharges and final clinical measures. Of the 61 finishers, one 
did not have any 6MWT data due to being non-ambulatory, and two did 
not have final 6MWT measures despite completing 36 visits and having 
all other completion data. Finishers completed an average of 41.17 
(14.83) minutes of exercise per visit. They improved their 6MWT by a 
mean of 90.48 m (67.53). Five of the 61 finishers did not improve their 
6MWT distance by the minimal detectable change of 25 m (three 
decreased in distance and two improved by <10 m). 

Non-finishers completed an average of 15.22 (8.62) visits with a 
range of 1–33 total visits. Three non-finishers had 30 or more visits (30, 
31, 33). These three non-finishers dropped out due to health issues (2), 
and insurance issues (1). Non-finishers completed an average of 38.89 
(3.91) minutes of exercise per visit. Non-Finishers had varied reasons for 

dropping the program including insurance issues (9), health issues (6), 
work demands (4), lack of interest (4), relocation (2), and transportation 
(1). The remaining 10 non-finishers reason for drop out is unknown due 
to dropping out without alerting staff and being unreachable. 

Numerical and categorical variables with statistically significant 
differences between groups were age (p = 0.006), sex (p = 0.020), Zung 
Depression Index (p = 0.038), Medicare insurance (p = 0.002), QLM 
Total Score (p = 0.020), QLM Family Subscore (p < 0.0001) and QLM 
Social and Economic Subscore (p = 0.016) (Table 2). QLM Total Score, 
QLM Social and Economic Subscore and QLM Family Subscore are 
related to the same overall test and had moderate-strong positive cor-
relations between them (rs = 0.561–0.879, p < 0.01). QLM Total Score 
and QLM Social and Economic Subscore were removed from analysis; 
QLM Family Subscore was retained because it had the largest and most 
significant difference between finishers and non-finishers. Zung 
Depression Index had negative correlations with Age (rs = − 0.223, p =
0.029) and QLM Family Subscore (rs = − 0.510, p < 0.0001). Zung 

Table 2 
Demographic and clinical characteristics.   

Full sample Finishers Non-finishers p value 

N 97 61 36  
Age, median (range) 66 (24–84) 68 (40–84) 60 (24–82) 0.004* (Mann-Whitney U) 
Female/male % 37/63 46/54 22/78 0.020* (χ2) 
Non-White/Whitea % 31/69 31/69 31/97 0.425 (χ2) 
Employed/not employeda % 48/52 40/60 62/38 0.111 (χ2) 
Married/not marrieda % 64/36 65/35 62/38 0.538 (χ2) 
Medicare insurance/other insurance % 54/46 66/34 33/66 0.002* (χ2) 
Copay/no copay % 38/62 38/62 39/61 0.908 (χ2) 
Diabetes/no diabetes % 32/68 36/64 25/75 0.259 (χ2) 
Hypertension/no hypertension % 94/6 95/5 92/8 0.419 (χ2) 
Tobacco/no tobacco % 4/96 2/98 8/92 0.109 (χ2) 
Initial 6MWT(m), mean (SD)a 448.35 (115.40) 440.11 (121.21) 462.06 (105.19) 0.370 (t-test) 
Initial BMI, mean (SD)a 29.47 (5.79) 29.15 (5.75) 30.06 (5.93) 0.497 (t-test) 
Initial Zung Depression Index, mean (SD) 46.35 (12.03) 44.41 (1.38) 49.64 (13.47) 0.038* (t-test) 
Initial QLM Total Score, median (range)a 20.72 (3.82–29.82) 23.72 (12.40–29.92) 20.72 (3.82–29.82) 0.020* (Mann-Whitney U) 
Initial QLM Family Subscore, median, rangea 24.00 (10.10–30.00) 26.40 (10.80–30.00) 21.00 (10.10–30.00) <0.0001* (Mann-Whitney U) 
Initial QLM Health & Functioning Subscore, median, rangea 20.79 (2.11–30.00) 20.97 (9.47–30.00) 20.67 (2.11–29.60) 0.190 (Mann-Whitney U) 
Initial QLM Social & Economic Subscore, median, rangea 23.84 (4.64–30.00) 25.33 (13.36–30.00) 22.36 (4.64–30.00) 0.016* (Mann-Whitney U) 
Initial QLM Psychological & Spiritual Subscore, median, rangea 24.11 (1.93–30.00) 24.50 (10.29–30.00) 21.00 (1.93–30.00) 0.144 (Mann-Whitney U) 
Number of visits, mean (SD)  35.21 (2.80) 15.22 (8.62)  
Total exercise minutes per visit, mean (SD)  41.17 (14.83) 38.89 (3.91)  

Note: Non-White/White (1), employed/not employed (15), married/not married (3), initial 6MWT (1), BMI (13), QLM Total Score and Subscores (1). Abbreviations: 
Six-Minute Walk Test (6MWT), meters (m), standard deviation (SD), body mass index (BMI), Quality of Life Measure (QLM). 

* Statistically significant result. 
a One or more missing data points. 

Fig. 1. Distribution of number of visits for finishers 
and non-finishers. 
Finishers completed an average of 35.21 (2.80) visits 
with a range of 21–36 total visits. Three finishers had 
<30 visits (21, 22, and 28) with planned discharges 
and final clinical measures. Non-finishers completed 
an average of 15.22 (8.62) visits with a range of 1–33 
total visits. Three non-finishers had 30 or more visits 
(30, 31, 33). These three non-finishers dropped out 
due to health issues (2), and insurance issues (1).   
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Depression Index was removed from the analysis as a result. Logistic 
regression was performed on the remaining four variables (age, sex, 
Medicare insurance and QLM Family Subscore) to determine their 
impact on completing CR. Linearity for the continuous variables was 
found to be related to the logit of the dependent variable. One stan-
dardized residual was retained in the analysis and one case did not have 
quality of life measures available resulting in 96 cases included in the 
logistic regression. 

In the original four variable logistic regression, age was not statis-
tically significant in the equation (p = 0.438) and was removed. The 
final logistic regression model included sex, Medicare insurance status 
and QLM Family Subscore. The final model was statistically significant 
(Chi-Square = 25.521, p < 0.0001) with the model explaining 31.9 % 
(Nagelkerke R2) of the variance between finishers and non-finishers and 
correctly classifying 71.9 % of cases. Those with Medicare had 5 times 
greater odds than those without to finish CR, odds ratio (OR) = 5.215 
(95 % confidence interval (CI) 1.897–14.338). Additionally, females had 
>4 times greater odds to complete CR than males, OR = 4.597 (95 % CI 
1.532–13.795). Higher QLM Family Subscores were also associated with 
an increased odds of finishing CR (OR = 1.129 95 % CI 1.023–1.246). 
Results of the logistic regression are presented in Table 3 and Fig. 2. 

4. Discussion 

Finishers and non-finishers had similar physical function character-
istics including aerobic capacity (6MWT) and BMI. They also had several 
demographic characteristics that did not vary including race (as Non- 
White versus White), employment, marital status and existing co- 
morbid health conditions. They differed in statistically significant 
ways, with finishers being older, having a higher proportion of females 
and Medicare insurance recipients, having lower depression scores, and 
having higher quality of life measures especially those related to social 
support. The analysis predicts females, those with Medicare and higher 
family support are more likely to complete CR. 

Higher depression status was different between finishers and non- 
finishers, with non-finishers having larger Zung Depression Index 
scores. Depression was negatively correlated also with age and QLM 
Family Subscore (higher depression levels for younger participants and 
higher depression levels for those with lower QLM Family Subscore). 
Depression is well established as reason for non-adherence and drop-out 
[6,11,19] and current study findings confirm this knowledge. Partici-
pants in the current study program had the opportunity to meet with a 
licensed psychologist, and those with higher depression scores are 
encouraged to do so. Because of the correlation with social support and 
younger age, interventions to address these areas may also assist with 
improving dropout related to depression. 

The current study findings related to older age and Medicare status 
are consistent with other US study findings; Gaalema et al. noted that 
those older than 65 were more likely to complete CR, Zhang et al. found 
those with older age, and those without an insurance co-pay had better 
adherence and Scotto et al. noted insurance issues as a reason for pro-
gram dropout [13,19,30]. The Medicare finding highlights a public 
policy issue unique to the US, as most (73 %) of the world CR programs 

are primarily publicly funded [21]. Pressure for private insurance 
companies to reduce or eliminate co-pays exists as a recommendation to 
increase adherence [22,30]. However, in the continued fee-for-service 
private sector, insurance companies have limited financial incentive to 
do so [31]. A charity fund to support participants who face cost barriers 
is an additional suggested strategy to combat insurance coverage related 
CR drop-outs [22]. The Million Heart's Initiative recommends this 
strategy by targeting former participants to donate [22]. Other possible 
interventions to address insurance concerns, and possibly the needs of 
younger participants, are hybrid programs and programs with lower 
dosage for those in better condition (noting the need to achieve the same 
benefits) [6,19,22]. 

QLM Subscores for Family, and Social and Economic factors were 
different between finishers and non-finishers with finishers having 
higher scores reflective of higher satisfaction and importance to their 
quality of life. The Family Subscore reflects satisfaction and importance 
in the areas of family health, children, family happiness, spouse/lover/ 
partner, and emotional support from family. The Social and Economic 
Subscore combines ratings of satisfaction and importance of friends, 
emotional support from people other than family, neighborhood, home, 
job/not having a job, education, and financial needs. Finishers had 
higher initial scores in both subscores, as well as overall quality of life. 
Family Subscore was a part of the logistical regression, with an odds 
ratio of 1.129, suggesting increased odds of completion with each 
additional point. For example, a participant scoring 25 (out of 30) on the 
Family Subscore has 5.645 increased odds to finish than a participant 
scoring 20. This positive impact of social support on completion is 
consistent with existing research; after a cardiac event, patients report 
health related quality of life and coping to be impacted by social support 
[32–35]. One qualitative review found that CR participants related their 
quality of recovery to support from family and friends, and the impor-
tance of shared experiences with other CR participants [33]. Another 
study found while social support was important for both men and 
women, it was the primary factor in physical and psychological health 
related quality of life for women [34]. Recognizing participants who 
lack family or social support at the start of CR could allow for inter-
vention to reduce drop-out. Social support could be augmented through 
inclusion of family members in orientation, recommendations of local 
support groups, social activities or outings with other CR participants, 
and specific encouragement from CR staff [33,34,36,37]. 

Within the current study, females have five times the odds of fin-
ishing CR than males. The existing literature is more mixed; with several 
studies finding females are less likely to enroll in CR, but studies 
examining adherence and completion show females both more and less 
likely than males to finish [2,6,15,38]. A qualitative synthesis reviewing 
adherence and drop-out reasons for women found that lack of family 
support or role conflict between CR and family caregiving was a 
contributor to drop-out unique to women [15]. When looking at just 
female participants in the current study, QLM Family Subscores and 
Social and Economic Subscores become significantly different between 
finishers and non-finishers with finishers having higher scores in both. 
Therefore, in the current study, there were more women with social 
support, allowing them to be more likely to finish. Further research into 

Table 3 
Logistical regression results predicting finishing cardiac rehabilitation by dichotomous variable (Medicare, sex), and continuous variables (Family Quality of Life 
Measure (QLM) Subscore).  

Predictor В SE β Wald Df p eβ (odds ratio) eβ CI 

Medicare (yes)  1.651  0.516  10.241  1  0.001*  5.215 1.897–14.338 
Sex (female)  1.744  0.603  8.373  1  0.007*  4.597 1.532–13.795 
Family QLM Sub score (each additional point)  0.141  0.052  7.375  1  0.016*  1.129 1.023–1.246 
Constant  − 3.667  1.275  8.267  1  0.004   
χ2  25.439       
Df  3       
% completing cardiac rehab  63 %        

* Represents statistically significant findings. 
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the reasons for larger drop-out for males may provide deeper under-
standing of the unique factors (both barriers and facilitators) impacting 
males in this region above Medicare insurance and social support. 

While specific factors are important in targeting interventions to 
improve adherence and completion, it is important not to overlook the 
perspective of the individual participant, and the unique program 
characteristics and community factors when implementing change 
[22,39,40]. Participant-centric interventions could offer broader reach 
by offering individual variation in program frequency (two times a week 
versus 3 times a week), dosage (shorter or hybrid center/home programs 
for those with more exercise self-efficacy or existing aerobic capacity) or 
flexible program times (include evenings and weekends) [2,22,30,41]. 
While research in these areas is emerging, more research on alternative 
offerings within existing program offerings is required to understand 
feasibility and impact. Additionally, more research in specific in-
terventions to increase adherence and completion is warranted to 
establish best practices after enrollment. Finally, standardized defini-
tions of referral, enrollment, adherence and completion, like those 
proposed by the International Council and Canadian Association of 
Cardiovascular Prevention and Rehabilitation [41] would allow for 
easier review and meta-analysis. 

4.1. Study limitations 

The study utilized a random sample of data from only one program in 
an urban area of Southeastern US. Generalizability to other regions of 
the country or more rural settings is limited. Only 32 % of variance in 
finish status is explained in the results, so there are more variables and 
conditions to investigate to fully understand finishers versus non- 
finishers. Lack of reasoning for non-completion for ten of the 36 non- 
finishers limits evaluation of individual reasons and comparison to 
logistical regression results. Participant input through a tandem quali-
tative approach would add context to the quantitative results. Finally, 
the current study was limited to personal factors about individual par-
ticipants. More research is needed on program, hospital system and 
community factors impacting adherence and completion. 

5. Conclusions 

Determining characteristics of differences between finishers and 

non-finishers of cardiac rehabilitation programs provides important in-
formation on where interventions may be applied to increase comple-
tion rates. The findings of this study highlight the importance of 
insurance coverage, social support and sex on the odds of program 
completion. Interventions at the individual and program level to address 
financial burden and to provide peer and staff social support may 
improve completion. More research on the different needs and desires of 
females and males is also warranted. Improving CR completion rates 
using evidence-based interventions may impact secondary cardiovas-
cular disease factors and overall public health in the US. 
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negative predictive value = 63.3 %.   
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