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Structured Abstract 

Purpose: Patients with coronary artery disease (CAD) often fail to maintain secondary 

prevention gains after completing cardiac rehabilitation (CR). Follow-up appointments aimed at 

assessing cardiac status and encouraging maintenance of health behaviors after CR completion 

are generally offered, but not well-attended. This study explored patient characteristics and 

barriers associated with non-attendance at a one-year follow-up visit following CR completion.  

Methods: Forty-five patients with CAD who completed a 12-week outpatient CR program but 

did not attend the one-year follow-up appointment were included. Participants responded to a 

survey consisting of open-ended questions about follow-up attendance, a modified version of the 

Cardiac Rehabilitation Barriers Scale, and self-report items regarding current health practices 

and perceived strength of recommendation to attend. Thematic analysis was used to derive 

categories from open-ended questionnaire responses. Linear regression was used to assess 

characteristics associated with appointment attendance barriers. Results:  Barrier themes were: 1) 

lack of awareness, 2) perception of appointment as unnecessary, 3) practical or scheduling 

issues, 4) comorbid health issues, and 5) anticipated an unpleasant experience at the 

appointment. Greater self-reported barriers (M=1.97/5.00 ± 0.57) were significantly associated 

with lower perceived strength of recommendation to attend the follow-up appointment 

(M=2.82/5.00 ± 1.45), p=.005. Conclusions:  Providing a stronger recommendation to attend, 

enhancing patient awareness, highlighting potential benefits, and supporting self-efficacy might 

increase one-year follow-up appointment attendance and, in turn, support long-term adherence to 

cardiovascular risk reduction behaviors.  
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Condensed Abstract 

This study examined barriers to attending a follow-up visit one-year after cardiac rehabilitation 

to support maintained risk reduction among 45 patients. Qualitative analysis indicated 

awareness, perceived necessity, scheduling/health issues, and anticipated experiences were 

important patient considerations. Barriers were greater in those who perceived less provider 

encouragement to attend.  
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INTRODUCTION 

 

Cardiac rehabilitation (CR) is a highly effective treatment for patients recovering from a range of 

cardiovascular conditions including coronary artery disease (CAD)1. CR has been demonstrated 

to reduce morbidity and cardiac mortality2. These benefits are attributable to comprehensive risk 

reduction such as improved cardiorespiratory fitness3 and reductions in smoking, 

hypercholesterolemia, and blood pressure4. Despite the health benefits of CR, patients frequently 

have difficulty maintaining secondary prevention gains in the mos and yrs following program 

completion.  

Though varied in frequency and duration, CR programs generally involve two-to-three 

sessions per wk for two-to-six mos5. Subsequently, maintenance of a complex health behavior 

change regimen is required for long-term optimization of cardiovascular risk6. One-yr after 

completing CR, many patients report decreased leisure-time physical activity relative to when 

they were participating in CR7 and relapses in smoking, uncontrolled hypertension, and poor 

lipid control8. Adherence to medications may also decrease in the mos following a cardiac event, 

with only 21% of cardiac patients taking prescribed beta-blockers, lipid-lowering agents, and 

aspirin two-yrs after initial hospitalization9. Follow-up support can promote maintenance of 

health behaviors10 and is offered after some CR programs to identify new cardiac issues, update 

exercise prescriptions, titrate medications, monitor risk factors, and revisit dietary and exercise 

patterns. 

Although there is a comprehensive literature regarding barriers to initial CR 

participation11, to our knowledge, reasons for non-attendance to follow-up care after CR have 

never been examined. The aims of this exploratory study were to: 1) describe patient-reported 
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barriers to attending a follow-up appointment offered one-yr after completion of CR and 2) 

explore patient characteristics associated with barriers to follow-up attendance. A better 

understanding of these factors may inform strategies to improve adherence and enhance 

cardiovascular health following CR. 

 

METHODS 

 

This was a cross-sectional study conducted with CAD patients who were contacted about—but 

who did not attend—a follow-up appointment offered one-yr after completion of an outpatient 

CR program in Calgary, Canada. Ethics approval was obtained from the University of Calgary 

Conjoint Health Research Ethics Board. Data collection occurred between 01/2016-06/2017. 

 

CR PROGRAM & FOLLOW-UP DESCRIPTION  

The CR program consists of twice-weekly, supervised moderate-intensity exercise sessions along 

with other established components for risk factor management over 12-wks. The program is 

offered within a Canadian city of approximately 1.2 million people. A reminder letter is sent 

one-yr after completing the CR program (Supplemental Digital Content 1) instructing patients to 

book an appointment by calling the clinic, and indicating their file will be closed if a response is 

not received within one-mo. Patients receive a recommendation to attend the follow-up 

appointment from CR staff when they enroll in the program and during the 12-wk discharge 

appointment.  

The one-yr follow-up appointment consists of a maximal exercise test and individualized 

risk factor review in consultation with a program physician. Lipid profile, blood pressure, and 
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anthropometric characteristics are assessed; medications are reviewed; and current smoking, diet, 

and exercise habits are discussed. Patients also receive an updated exercise prescription from a 

clinical exercise physiologist and recommendations for enhancing their exercise program. 

Results and risk factor review are sent to the primary care provider. Though figures vary from 

yr-to-yr, unpublished data from this CR center indicate only a subset of patients who attend the 

CR program attends the one-yr follow-up appointment (approximately 40-50%). Additional 

practices to promote maintenance of health behaviors post-CR included follow-up with primary 

care resources for chronic disease management, and 1:1 consultation with CR clinicians about 

exercise continuation upon completion of the 12-wk program. 

 

PARTICIPANTS 

Patients were contacted about the present study if they: 1) had documented CAD; 2) completed 

the 12-wk CR program; 3) were due to attend and had received a letter about their one-yr follow-

up appointment within the previous three-mo; 4) did not book or attend the follow-up 

appointment within one-mo of the letter being issued; and 5) provided permission to be contacted 

about research. Eligible patients were mailed a questionnaire package that included a consent 

form, questionnaires, and a pre-addressed stamped envelope. Patients were telephoned to assess 

their interest in study participation and to confirm they received the questionnaires. Recruitment 

was terminated upon theoretical saturation of qualitative data, determined by consensus between 

J.D.G. and C.R.R. 
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MEASURES 

 

Qualitative barriers to attendance 

Three open-ended questions assessed perceived barriers to attending the one-yr follow-up 

appointment: 1) “What is your understanding of what happens at the one-year follow-up 

appointment at [the CR center]”; 2) “What are some of the reasons that you did not attend the 

one-year follow-up appointment?”; and 3) “What would make it more likely for you to attend the 

one-year follow-up appointment?”. Participants were instructed to provide as much information 

as possible using full sentences. Two additional questions asked how participants learned about 

the one-yr follow-up appointment and their perceived strength of recommendation to attend (1 = 

weak or no recommendation, 3 = moderate recommendation, 5 = strong recommendation). 

 

Cardiac Rehabilitation Barriers Scale (CRBS12) 

This 21-item self-report questionnaire assesses barriers to CR utilization (subscales are health 

care factors, logistical factors, work/time conflicts, and comorbidities). The instructions were 

modified to refer to attendance at the one-yr follow-up appointment, rather than initial attendance 

at the CR program. Each item was rated on a five-point scale (1 = strongly disagree to 5 = 

strongly agree). A total barriers score was calculated using the average of all items, where higher 

scores indicate more barriers to attendance. CRBS subscales demonstrate acceptable internal 

validity (Cronbach’s α = 0.71-0.89), test-retest reliability (intraclass correlation coefficient = 

.64), and concurrent validity with similar scales12. 

 

 



ONE-YEAR POST-CARDIAC REHABILITATION ATTENDANCE  8 

 

Sociodemographic and health information 

Participants were asked to report their current health behaviors including tobacco use, exercise 

volume, and current lipid-lowering and antiplatelet medications taken. Age, sex, time since 

cardiac event, and number of CR sessions attended were gathered using chart review.  

 

DATA ANALYSIS 

To evaluate patient-identified barriers to follow-up attendance, thematic analysis13 was used to 

identify patterns within the qualitative dataset. Two researchers independently reviewed open-

ended questionnaire responses then compared themes derived to achieve consensus through an 

iterative process. Incidence of each theme within the dataset was counted. Illustrative quotes 

were selected for each theme. To explore patient characteristics associated with barriers to CR 

follow-up attendance, linear regression was conducted with age, sex, time since cardiac event, 

and perceived strength of recommendation to attend follow-up simultaneously entered as 

independent variables, and the total CRBS score as the dependent variable. Health behaviors 

(self-reported at the time of scheduled one-yr follow-up) were analyzed using descriptive 

statistics. 

 

RESULTS 

 

Of 184 eligible patients identified, 156 were able to be contacted about the study and 45 

consented and completed the questionnaires (Table 1). On average, patients were 63-yrs-old 

(range 40-83), predominantly male, and reported exercising at least once per wk. Although most 
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(74%) reported exercise regimens consistent with established guidelines of ≥ 150-min per wk of 

aerobic exercise14, 27% reported a current exercise volume of zero min per wk. 

 

QUALITATIVE REASONS FOR NON-ATTENDANCE 

Five themes were identified regarding reasons for non-attendance at the one-yr follow-up 

appointment (Table 2): 1) lack of awareness about the appointment (36%), 2) perception that the 

appointment was unnecessary (28%), 3) practical issues (20%), 4) comorbid health issues (12%), 

and 5) anticipation of an unpleasant experience (4%). 

 

PATIENT CHARACTERISTICS ASSOCIATED WITH APPOINTMENT BARRIERS 

On average, perceived follow-up appointment barriers were low (CRBS M = 1.97 ± 0.57; Table 

1). Perceived strength of recommendation to attend the appointment was weak to moderate (M = 

2.82 ± 1.45). An examination of CRBS subscales indicated the greatest barriers to appointment 

attendance related to health care factors (e.g., doctor did not feel it was necessary) and work/time 

conflicts (e.g., travel, time constraints). In response to the sentence stem “I did not attend the 

one-yr follow-up appointment at cardiac rehabilitation because…”, CRBS items with the highest 

values included: “I already exercise at home in my community” (M = 2.79 ± 1.47) , “I didn’t 

know about the appointment (e.g., doctor didn’t tell me about it)” (M = 2.65 ± 1.58), and “I don’t 

need to attend the appointment (e.g., feel well, heart problem treated, not serious)” (M = 2.50 ± 

1.32). The combination of age, sex, time since cardiac event, CR session attendance, and 

perceived strength of recommendation accounted for 29.4% of the variance in barriers to visit 

attendance (F(5,32) = 2.66, P = .040). Sex was not an independent predictor of CRBS scores (P 

= .614). Patients who perceived a lower strength of recommendation to attend the follow-up visit 
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reported greater barriers to attendance (b = -0.21, SE = .068, P = .005). There was also a trend 

toward patients who were relatively younger reporting greater barriers (b = -0.02 , SE = .009, P = 

.062). 

  

DISCUSSION 

 

Underutilization of CR is a well-documented problem15 but most research to date has focused on 

barriers to referral, enrolment, and program adherence. This preliminary study is the first to 

examine reasons for underutilization later in the cardiac care trajectory by characterizing barriers 

to accessing a follow-up assessment one-yr post-CR. Long-term adherence to healthy lifestyle 

behaviors and prescribed medications is essential to the improved outcomes that can be achieved 

through CR participation. Given the frequent difficulty maintaining a favorable risk factor profile 

in the mos and yrs after a cardiac event7,8, problems with follow-up attendance could limit the 

magnitude of long-term health benefits accrued during CR. 

 The present qualitative findings are consistent with recommendations to address patient-, 

provider- and system-level factors to improve CR participation16. Receiving encouragement to 

attend CR by a health care provider represents a robust predictor of enrollment and attendance17, 

whereas the average strength of recommendation to attend a CR follow-up visit was perceived by 

patients as only weak-to-moderate in this study. In addition, lack of awareness about the 

appointment was associated with non-attendance. This could have been due to a variety of 

factors including miscommunication about the follow-visit or patients moving to a new address 

(and not receiving the reminder letter) after CR completion. Some participants reported that lack 

of perceived necessity, practical issues, and comorbid conditions had deterred them from 
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booking a CR follow-up appointment. Efforts to increase awareness about CR follow-up while 

providing more encouragement to attend could help patients access this potentially important 

service. 

A possible limitation of this study is lack of generalizability. This small sample may not 

be representative of patients one-yr post-CR. A larger sample may have captured opinions from 

more diverse patients and facilitated nuanced subgroup analyses. Potential sex differences 

warrant further attention, given that females are less likely to attend CR18. Also, a slightly greater 

proportion of males participated in the present study compared to males who complete this CR 

program in general18, indicating females may be unrepresented in this sample. The scope of this 

study precluded an assessment of patients who opted not to participate in the present survey and 

patients who do attend the one-yr follow-up visit. Future research could compare characteristics 

of appointment attendees versus non-attendees. Results are also from a single center and require 

replication in other settings. The response rate was low, which could cause selection/non-

response biases, though this should be less of a concern given non-attendance was under 

investigation. Although we did observe that exercise volume, usage of cardioprotective 

medications, and rates of tobacco abstinence were high, follow-up visits could further improve 

adherence. However, only self-reported health practices were measured and may not correspond 

to objective indices of adherence. Whereas prior research has reported a positive effect of 

follow-up occurring up to three-yrs following CR19, the efficacy and cost-effectiveness of CR 

follow-up appointments for enhancing cardiac outcomes and adherence has yet to be established.  

A strength of the present methodology is the emphasis on formative, patient-oriented 

research to inform strategies to address patient non-adherence. We are currently using the 

collected data to tailor internal clinic processes to target patient-identified barriers through 
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systematic reminder calls, pre-booking the one-yr visit, electronic communications, and 

consistent messaging regarding the one-yr follow-up. Future work in this area might identify the 

optimal timing of CR follow-up care, recognize patients who are having difficulty with long-

term disease management, and help patients sustain the health benefits achieved during CR. 
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Table 1 

Sample Characteristics (N = 45) 

Variable M ±SD or n (%) 

Sociodemographic Characteristics  

Age, Yr 63.24 ± 10.04 

Male  40 (88.9) 

Clinical Characteristics  

Primary Cardiac Diagnosis  

 STEMI 14 (31.1) 

 NSTEMI 9 (20.0) 

 Angina 14 (31.1) 

 Cardiomyopathy 3 (6.7) 

 Ischemic Heart Disease 3 (6.7) 

 Chronic Stable CAD 1 (2.2) 

 Aortic Regurgitation 1 (2.2) 

Time Since Index Cardiac Event, Mo 23.28 ± 2.88 

Exercise Frequencyb, Sessions per wk 2.90 ± 2.19 

Exercise Durationb, Min per session 32.21 ± 31.25 

Current Tobacco Useb 2 (4.4) 

Current Use of Heart Rate Monitor During Exerciseb 16 (35.6) 

Current Cardiac Medications Takenb  

 Cholesterol-Lowering Medication (Any) 39 (86.7) 

 Rosuvastatin 13 (28.9) 

 Atorvastatin 21 (46.7) 

 Simvastatin 0 (0) 

 Pravastatin 3 (6.7) 

 Ezetimide 4 (8.9) 

 Antiplatelet Medication (Any) 41 (91.1) 

 Clopidogrel 8 (17.8) 

  (continued) 
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    Ticagrelor  6 (13.3) 

 Aspirin 40 (88.9) 

CR-Related Characteristics  

Total Barriers, CRBS 1.97 ± 0.57 

 Perceived Need/Healthcare Barriers 2.25 ± 0.68 

 Logistic Barriers 1.57 ± 0.73 

 Work/Time Barriers 2.09 ± 1.07 

 Comorbidities 1.74 ± 0.77 

CR Attendancea, # Sessions 18.97 ± 0.44 

Perceived Strength of Recommendation to Attend, 1-5 Scale 2.82 ± 1.45 

How did you find out about the one-yr appointment  

 Information Package  24 (53.3) 

 I Did Not Find Out 8 (17.8) 

 Cardiologist 5 (11.1) 

 Other 5 (11.1) 

Note. CAD = Coronary Artery Disease, CRBS = Cardiac Rehabilitation Barriers Scale, STEMI = 

ST-Elevation Myocardial Infarction, NSTEMI = Non-ST-elevation myocardial infarction. 

a n = 37. Excludes participants who attended home-based CR program. Total prescribed number 

of sessions is 24.  bAs reported by patients within three-mo of missed one-yr follow-up visit. 
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Table 2 

Themes Identified Regarding Reasons for Non-Attendance at a One-Yr Post-Cardiac 

Rehabilitation Follow-Up Appointment (N = 45) 

Theme Elaboration Exemplar Quotes 

Lack of 

awareness 

Patient did not attend due to a lack of knowledge 

about being due to attend a one-yr follow-up 

appointment or about the necessary steps to book 

the appointment. 

 

“I was not aware there was a 

follow-up appointment.” 

“I was waiting for a call.” 

 

Perceived 

appointment as 

unnecessary 

Patient knew about the appointment but did not 

book because they felt the appointment was of no 

personal benefit. 

“…my family doctor said I 

did not need this appointment 

because I just had tests at 

[other clinic]” 

“[I] feel healthy. Don’t feel 

that it was necessary.” 

 

Practical or 

scheduling 

issues 

Patient knew about the appointment but did not 

book due to concerns about scheduling, 

transportation, or other logistical problems. 

“Timing and work schedule” 

“[I] had to work, started a 

new job.” 

 

Comorbid 

health issues 

Patient knew about the appointment but did not 

book due to the presence of other health problems. 

“The main and only reason [I 

did not attend] is that I now 

have sternum instability…” 

Anticipated 

unpleasant 

experience 

Patient was aware of appointment but did not 

attend because they perceived the appointment 

would be aversive in some way. 

“I find these stress tests very 

stressful.” 
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