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Brief Summary

We assessed the impact of quality improvement projects, including a patient motivational 

program, implemented over a 2 year period. Median patient attendance and completion rates 

increased significantly. Motivational programs appear helpful in increasing participation in early 

outpatient cardiac rehabilitation
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Introduction

Recent studies have demonstrated a dose-response benefit in cardiac rehabilitation (CR), in 

that patients who attend more CR sessions have lower subsequent mortality rates than those 

who attend fewer sessions.1-3 This effect size is substantial suggesting a 1% mortality 

reduction for each session of CR attended.2, 3

These findings created a new imperative to increase the number of CR sessions per patient. 

A number of psychosocial interventions have previously been tested, but results have been 

mixed and study quality is markedly heterogeneous.4 Furthermore, many of these 

interventions were time and labor intensive (such as counseling and home visits) and were 

probably costly. Consequently, there remains a significant lack of effective strategies which 

significantly increase the average number of sessions per patient during CR without 

significantly adding to cost or program burden.
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In addition, incentive (or motivational) programs have recently been shown to improve 

outcomes in other behavioral domains such as smoking cessation,5 weight loss,6 and 

workplace physical activity.7 If used appropriately, incentives are generally considered 

acceptable for motivating healthy behavior change.8

To our knowledge, no published studies have tested the impact of quality improvement and 

motivational interventions on CR attendance, although this idea has been recently 

proposed.9 To this end, we carried out an analysis of our recent experience with quality 

improvement and motivational interventions. We hypothesized that our quality improvement 

projects would effectively improve CR attendance and completion.

Patients and Methods

We retrospectively analyzed all participants who enrolled in CR at Mayo Clinic, MN by 

attending ≥1 session of CR during the study period of May 2009 to January 2012. Data were 

collected in mid May 2012 which allowed nearly 5 months for CR completion. We excluded 

patients who lacked a valid research consent, a full intake assessment, or who utilized our 

program for activities other than phase II outpatient CR. We obtained patient billing records 

and tabulated the total number of sessions for each episode of CR per patient. We grouped 

patients by start month, calculated the average number of sessions per patient group per 

month, and then linked these averages to the timing of our quality improvement 

interventions. We excluded patients who enrolled after January 2012 due to insufficient 

follow-up time (<5 months) for completion of CR. This study was reviewed and approved 

by [our] Institutional Review Board.

Policy and Program Interventions

Prior to 2010, our CR program customized the recommended number of cardiac 

rehabilitation sessions based on individual patient characteristics and progress toward goals. 

Patients who progressed quickly graduated from CR after relatively few sessions, but those 

with greater baseline disability or slower progress were held for the maximal number of 

sessions. However, in approximately March 2010, shortly after the publication by Hammill 

et al.2, this policy was changed to recommend a “full dose” of CR to all patients, in order to 

provide maximal benefits to all patients.

To further improve patient participation in CR, in November 2010 we implemented a 7 

minute video, “Cardiac Rehabilitation: A Home for your Heart.” This video described the 

CR program and outlined the benefits of CR on mortality, morbidity, and quality of life. 

This video was shown to all CR-eligible inpatients prior to hospital discharge and on the 

first day of early outpatient CR. This video recently won a Silver Reel award for excellence 

in patient communication.10

Motivational Program Intervention

In July 2011, we introduced a motivational program in the Phase II program which was 

based upon a business-model performance management action plan. We monitored patient 

attendance and gave monthly feedback and reinforcement to all CR staff members.
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Patients tracked their own attendance with a small punch card. As a reward, after every 6th 

session, (from session 6 to 36) patients were given, in order, a parking pass, a T-shirt, a 

water bottle, a second parking pass, a tote bag, and finally a long-sleeve sweatshirt. In 

general, the items were intended as token rewards. Their main purpose was to create regular 

reinforcement and encouragement from program staff.

A second major component of the motivational program plan was a parallel staff 

motivational program designed to help the patient program succeed. Similarly, staff 

members were given a punch card. This card was marked when staff members showed the 

video to a patient, gave a patient their first punch card, or when a patient obtained a reward. 

Similarly, the punch card was marked when patients who failed to keep appointments were 

rescheduled and attended a future CR exercise session. In these efforts, team work was 

encouraged and rewarded. The first reward for staff members was a choice of T-shirt, tote 

bag or water bottle. The second reward was a sweatshirt. The third reward was a choice of 

the remaining items. On average, it took staff members between 2-3 months of effort to 

obtain a reward.

Lastly, when a patient completed their 22nd session, their first name was written on a dry-

erase white board labeled, “Cardiac Rehab All-Stars” which was displayed prominently near 

the entrance to CR. From that point on, each subsequent session from session 22 to session 

36 was tracked for all patients attending CR to observe and to generate further 

encouragement and reinforcement.

Billing Codes

We utilized current procedural terminology (CPT) codes of 93798 and 93797 to determine 

the total number of CR sessions attended during the study period. CPT 93798 was the code 

for telemetry-monitored exercise sessions. CPT 93797 was the code used for non-monitored 

CR sessions, which included billing for dietitian visits, comprehensive nurse intakes, and 

physician-lead orientation sessions during CR. The maximal number of sessions included in 

this analysis was limited to 36 per patient per Medicare guidelines.

Completion

We defined completion of CR as attendance at ≥ 30 sessions but also utilized an additional 

definition of attendance at all 36 sessions. Although Hammill et al.2 used the 36 session cut 

off, we utilized a 30 session definition to more broadly capture a “full dose” of CR and 

allow for some slight disagreement between clinical and billing records among individual 

patients.

Financial Analysis

For cost analysis, we assumed that all patients reaching a session milestone were given the 

indicated reward. We assumed a full set of rewards for each staff member (15 total staff 

members.) We further estimated that daily program administration time accumulated to 30 

minutes and multiplied this by the average hourly rate paid to bachelor’s level exercise-

physiologist staff members. We obtained video production and reward costs. We calculated 

the number of sessions added per $100 spent on the given intervention. We did not include 
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any indirect costs such as overhead, infrastructure, maintenance, or the increased use of 

existing program resources.

Statistical Analysis

Descriptive statistics were calculated for age, gender, race, body-mass index, and primary 

indication for CR. Because of skewness in the data, non-parametric tests were applied. We 

used Spearman’s correlation coefficient for average number of sessions by enrollment 

month and also report the number of sessions as median and interquartile ranges. We 

divided the cohort into 4 groups, one for each period that separated the various initiatives. 

By time period, group 1 (baseline) was from May 2009 to February 2010, group 2 (policy 

change) from March 2010 to October 2010, group 3 (video) from November 2010 to June 

2011, and group 4 (motivational program) from July 2011 to January 2012. Wilcoxon 

ranked sum test was utilized to perform successive pair-wise comparisons between periods 

and between Olmsted county and non-Olmsted county patients within time periods. Chi-

square testing was utilized to compare completion rates across the time periods. The 

differences in mean values between periods were utilized in the financial analysis.

Because this was a quality improvement project with improvement as the only expected 

outcome, we considered a one-sided p value of <0.05 as significant. All statistical testing 

was performed using JMP vs. 9.0.1 (SAS institute, Cary, NC.)

Results

We identified 1,151 patients eligible for analysis during the study period. We excluded 48 

patients due to lack of valid research consent. Patient characteristics are found in Table 1. 

Our population was, on average, middle aged, mostly male, non-Hispanic white, and 

residents of Olmsted County. An average of 33 ± 7 patients enrolled per month with no 

change over the study period (p = 0.30.) There were 35 patients who enrolled in CR >1 time 

due to recurrent events, but these repeat enrollments were evenly distributed across study 

periods (Chi2 = 2.1, p = 0.33.)

We found consistent and gradual improvement in average patient attendance at CR, r = 0.18, 

p <0.001 (Figure 1.) By period, average attendance (± SD) was 15 ± 11, 16 ± 12, 18 ± 12 

and 20 ± 13 sessions per patient per period respectively. There was noticeable month-to-

month variation but without clear seasonal or monthly trends.

We found significant improvements in the median attendance from period 1 to period 4 for 

all patients as well as for Olmsted Count and non-Olmsted County residents (Table 2.) 

Median attendance improved by 40% from 12 to 20 sessions/patient. The implementation of 

the video significantly improved median attendance (period 2 vs. 3) for all groups, but the 

reward program (period 3 vs. 4) demonstrated only significant improvements in Olmsted 

residents. For all time periods, Olmsted residents attended significantly more sessions than 

non-local residents (p < 0.001 for all comparisons).

Table 3 shows the average attendance by indication for CR as well as the overall 

responsiveness to program changes. Among all subgroups, older patients (age ≥ 65 years) 
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were the most responsive group to program interventions and demonstrated a median 

increase of 16.5 sessions per patient improving from 13.5 [6 to 26] to 30 [10 to 35] for 

period 1 to 4 respectively, (p < 0.001).

Completion of CR significantly improved over the study period as shown in Figure 2. Total 

completion rates increased from 14% to 39% (Chi2 = 49, p < 0.001), with 46% of local 

patients completing CR program by study end. When using the 36 session definition of 

completion, we found similar significant improvements in completion rates rising from 4% 

to 16%, (Chi2 = 32, p < 0.001.)

Recurring financial costs demonstrated a maximal cost of $54 for patients who completed 

the full motivational program, but an actual cost of just $19 per patient. One-time costs 

included the staff rewards of $810, and video production of $21,000. We attributed an 

average increase per patient of 2 sessions (95% CI, -0.3 to 4.1) to the motivational program 

and 2.5 sessions (95% CI, 0.5 to 4.5) for the video. Thus, for every $100 spent, attendance 

increased by an average of 6.6 (95% CI, -1 to 14) and 3 (95% CI, 1 to 6) CR sessions for the 

motivational program and video, respectively.

Discussion

The primary finding of this study was that continual, purposeful, and planned quality 

improvement efforts significantly increased patient participation in CR. We demonstrated an 

increase in the median number of CR sessions attended per patient from 12 to 20 in just 2 

years with data from more than 1,000 patients. In addition, such activities favorably affected 

CR program completion rates such that almost 40% of patients receive the “full dose” and 

maximal benefits of early outpatient CR. It is difficult to say which of the three interventions 

(policy change, video, or motivational program) most effectively increased patient 

attendance. While the overall effect was clearly positive, statistical significance was not met 

for every comparison or intervention, and there appeared to be a greater impact in local and 

elderly patients. However, taken together the message is clear: the cumulative effect of these 

quality improvement projects was a large increase in patient participation in CR.

To our knowledge, this is the first study to explore the impact of quality improvement 

efforts on CR attendance or “dose”. Successfully increasing patient participation is an 

important goal for CR programs because such changes are expected to decrease subsequent 

morbidity and mortality. Using retrospective Medicare data from Hammill et al,2 and 

prospective Canadian data from Martin et al,3 there appears to be an 1% decreased risk of 

death or myocardial infarction for each CR session attended, suggesting that the cumulative 

interventions described in this paper could produce an approximate 5-8% decrease in risk of 

death or myocardial infarction over 4 years.

The policy change appeared to make little difference, suggesting that words alone are 

unlikely to substantially change patient and staff behavior. However, it is difficult to rule out 

a significant impact of the policy because it was the driving force behind the subsequent 

process changes that occurred.

Pack et al. Page 5

J Cardiopulm Rehabil Prev. Author manuscript; available in PMC 2016 February 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The motivational program was successful in several ways. First, it improved the total 

sessions among Olmsted County patients. Second, there was an overall trend towards 

increased participation for all patients, both local and non-local. Third, the parallel staff 

motivational program helped keep CR staff members engaged in the program. Fourth, the 

program succeeded in emphasizing the importance of attendance at CR and used the token 

rewards as a method to reinforce positive patient behavior, rather than as the main focus. 

These key features appear to have contributed to the program’s impact. However, the 

motivational program was unsuccessful in improving attendance for patients living outside 

of Olmsted County. This is not surprising given that these patients must travel substantially 

greater distances and time to attend a 1 hour CR session.

For the past decade, our CR program operated in a background of high referral (>90%) and 

enrollment rates (>60%) but lower participation rates, with an average dose of 13-14 

sessions per patient for [local] residents.11-14 This project now brings our institutional dose 

for patients age ≥ 65 years above the national median of 25 sessions per patient for Medicare 

recipients.2 It is unclear if higher doses are obtainable with additional quality improvement 

projects in our center.

Regarding the cost-analysis of these programs, we note that CR has consistently been found 

to be cost-effective.15-18 In addition, CR increases quality of life and decreases mortality.19 

Furthermore, incentives are generally considered ethical in promoting specific health related 

behaviors.8 Consequently, the costs described in this analysis are likely a small price to pay 

for the benefit they are expected to produce. If health care in the United States moves 

towards a more capitated environment, as appears to be the trend, the use of motivational 

programs in CR would appear to be an appealing and cost-efficient option to improve the 

delivery of CR and secondary prevention services.

Our motivational program was developed under close legal supervision and counsel, taking 

careful steps to make sure we adhered to anti-kick back and anti-competition regulations. In 

our case, the motivational program was considered permissible for the following reasons: 1) 

CR is an important and strongly recommended therapy with proven mortality reductions, 2) 

the Centers for Medicare and Medicaid Services (CMS) and other medical organizations 

have been implementing strategies that encourage greater use of CR services in order to 

reduce the treatment gap that currently exists in delivery of CR to eligible patients,20 3) 

reimbursement by CMS for CR services is generally below the cost for delivering such 

services (i.e., increasing CR participation by Medicare patients may actually lead to no 

better than a break-even financial impact on a medical center or practice), 4) the cumulative 

value of the rewards was generally less that $50 on an annual basis, 5) the rewards were 

given only after commencement of the program and were not used to entice patients to 

enroll, 6) patients were already established as patients within our health care system, (7) 

there were no other competing CR programs in our [local] County during the time period 

under study, and 8) the Office of the Inspector General has previously issued a favorable 

advisory pertaining to rewards/incentives in a reasonably similar situation.21
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Limitations and Strengths

The primary limitation of our study was the inability to draw strong conclusions about the 

impact of any single intervention (policy change, video, and motivational program.) This 

was because each intervention was part of a continued effort, and added sequentially to 

previous efforts. The overall trend was favorable without distinct plateaus, and significant 

monthly scatter in the average number of sessions per patient weakened the overall 

comparisons among time periods. Second, the interventions were not randomized and are 

inherently subject to confounding effects. Third, this was a single center study performed in 

a relatively uniform population composed mostly (92%) of non-Hispanic white men. 

Consequently, generalization to other centers, particularly diverse urban locations with 

greater proportions of women and minorities, might be inappropriate. Fourth, this analysis 

included only the first few months after implementation of the motivational program. As a 

result, patient numbers were smallest for this period and may not accurately reflect the true 

impact of the program (i.e., there is a possibility of type II or beta error). On the other hand, 

motivational programs tend to be maximally effective in the first few months after 

implementation with a subsequent decline in effectiveness.23 As our follow-up period was 

only 6 months, we may find with longer follow-up that the impact of the motivational 

program declines over time. Fifth, we were unable to evaluate the long-term economic and 

health outcomes of these interventions. Sixth, we did not evaluate the effect of insurance co-

pays as a modifying factor in patient attendance at CR. This factor was unavailable in our 

database but may have played an important modifying role in the decision for patients to 

attend and complete CR.

Strengths of this study include the large number of subjects, a clear historical baseline, 

distinct interventional dates, and the use of billing data rather than program records for the 

determination of average number of sessions and their financial effects. Further, no 

additional staff members were hired during the study period, costs were modest, and the 

motivational program was easily incorporated into the daily routine.

Conclusions

We demonstrated a significant increase in patient attendance in CR with a series of quality 

improvement projects over the course of 2 years. The average number of sessions increased 

substantially as did the number of patients completing CR. Such efforts, if applied to CR 

programs across the nation may potentially help improve delivery of CR to eligible patients 

and may potentially help improve patient morbidity and mortality.
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Figure 1. 
Quality Improvement Activities and Their Effects on Patient Attendance at Cardiac 

Rehabilitation

Each point represents the average number of sessions per patients enrolling in cardiac 

rehabilitation for the given month. Point A represents a policy change towards maximizing 

total number of sessions. Point B represents institution of the patient orientation video. Point 

C represents the institution of the motivational/incentive program. The comparative periods 

are shown visually. As seen, there is a significant positive trend in the average sessions per 

patient over time (r = 0.18, p < 0.001.)

Pack et al. Page 10

J Cardiopulm Rehabil Prev. Author manuscript; available in PMC 2016 February 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Percentage of Patients Completing Cardiac Rehabilitation by Attending ≥30 Sessions

As shown, completion rate improved over time (X2 = 49, p < 0.001, X2 = 13, p = 0.004, and 

X2 = 33, p < 0.001 for Total, non-local, and local respectively), with [local] County patients 

more likely to complete the program. Time period 1 was the baseline, period 2 followed the 

policy change, period 3 followed the introduction of the welcoming video, and period 4 

followed the introduction of the motivational program.
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Table 1

Patient Demographic and Clinical Characteristics

Baseline Characteristic (N=1103) n

Demographics

 • Age, y (M±SD) 64 ±13

 • Gender, male 776 (70%)

 • Non-Hispanic White (Caucasian) 1010 (92%)

 • Olmsted County 670 (61%)

Cardiovascular risk factors

 • Hypertension 803 (73%)

 • Diabetes 334 (30%)

 • Former cigarette use 183 (17%)

 • Current cigarette use 42 (4%)

 • Body mass index, (kg/m2±SD) 30±6

Primary indication for cardiac rehabilitation

 • Angina 172 (16%)

 • Coronary artery bypass surgery 186 (17%)

 • Heart transplant 63 (6%)

 • Myocardial infarction 269 (24%)

 • Percutaneous coronary intervention 226 (21%)

 • Valve repair or replacement 118 (11%)

 • Other 69 (6%)
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Table 3

Median Attendance and Responsiveness to Interventions by Subgroup.

Subgroup

Median Attendance Responsiveness to Program Changes

Sessions [IQ Range] Chi2* p-value

Age

 • ≥ 65 years 18 [6 to 34] 29.3 < 0.001

 • < 65 years 13 [5 to 23] 8.9 0.03

Gender

 • Male 15 [6 to 29] 16.3 0.001

 • Female 14 [6 to 28] 15.8 0.001

Indication for Cardiac Rehabilitation

 • Coronary Artery Bypass Surgery 20 [9 to 35] 7.9 0.04

 • Myocardial Infarction 18 [7 to 32] 18.9 0.001

 • Heart Transplant 15 [9 to 23] 7.3 0.06

 • Percutaneous Coronary Intervention 13 [5 to 29] 1.6 0.65

 • Valve Surgery 12 [5 to 12] 7.1 0.07

 • Angina 11 [5 to 20] 5.2 0.15

 • Other 10 [5 to 24] 2.5 0.48

*
Chi2 reported across all four study time periods.
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