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Highlights

Participants starting CR have quite high knowledge regarding their disease.
However, this knowledge decays at CR exit.

Higher knowledge at CR initiation was related to greater educational attainment.
It was also related to being married, English proficiency, and referral due to PCI.

Great knowledge at CR exit was related to better diet and greater exercise.



Abstract

Objectives: to describe (1) patients’ disease-related knowledge at cardiac rehabilitation
(CR) entry; (2) correlates of this knowledge; (3) whether CR completion is related to
knowledge; and (4) behavioral correlates of knowledge.

Methods: For this prospective, observational study, a convenience sample of new CR
patients were approached at 3 programs to complete a survey. It consisted of
sociodemographic items, heart-health behavior surveys, and the CADE-Q. Patients were
provided a similar survey 6 months later.

Results: 214 patients completed the CADE-Q at both points, with scores demonstrating
“acceptable” to “good” knowledge. Higher knowledge at CR entry was significantly
associated with greater education, being married, greater English-language proficiency,
and history of percutaneous coronary intervention (p=<.05). The 118 (55.1%) patients
that completed CR demonstrated significantly higher knowledge than non-enrollees at
post-test (p<.05). There was a significant positive association between knowledge and
physical activity (p<.01) and nutrition (p<.05) at post-test, but no association with
smoking or medication adherence.

Conclusions: CR adherence ensures patients sustain knowledge needed to optimize their
disease management, and perhaps ultimately their health outcomes.

Practice implications: CR completion should be promoted so patients remain educated
about their disease management, and the health behaviours observed will be practiced in

a greater proportion of patients.



1. Introduction

Coronary Artery Disease (CAD) is a leading cause of morbidity worldwide [1]. It
is a chronic condition that carries a high risk of recurrent events. Secondary prevention
strategies are highly effective, but multi-factorial, necessitating patient awareness and
adherence to optimize health outcomes [2-4]. Indeed, findings from recent systematic
reviews demonstrate the importance of patient education in CAD patients, in improving
self-management behaviors [5], health-related quality of life and potentially reducing
healthcare costs [6]. While most CAD patients will receive some education if
hospitalized, it is often forgotten, too brief, and focused appropriately on acute recovery
(which leaves no time to educate on chronic self-management) [2, 5-8].

Cardiac rehabilitation (CR) is a comprehensive secondary prevention program,
delivered by a multi-disciplinary team of healthcare providers. Patient education is
considered a core component of CR [9]. CR sessions are delivered over several months
permitting repeated patient contact with these providers, enabling fulsome education
regarding the numerous lifestyle changes and treatments shown to reduce risk over time
[8]. While the important role of patient education has been well-recognized in CR
practice (e.g., clinical practice guidelines and quality indicators), patient knowledge in
CR has only scantly been investigated.

To deliver effective patient education, educators must understand what
information needs patients have when they enter CR, and what they already know from
health education received at other points of their cardiac care journey [10]. Moreover,
educators should be aware of social determinants of health, which may impact patient’s

health literacy. In accordance with Pender’s Health Promotion Model on which this work



is based [11], they also need to consider the nature of the patient’s cardiac condition, their
individual risk factors, and their health behaviors to tailor and optimize education
delivery [12]. Unfortunately, much previous literature on cardiac patient education has
demonstrated that educators are often unaware or inaccurately-perceive patients’
educational needs, as well as the characteristics affecting patients’ ability to learn [6, 13-
15]. Clearly, this can result in less engaged and informed patients, and thus potentially
negatively impact not only their educational outcomes, but also their health outcomes.

The objectives of this study were: (1) to assess cardiac patients’ disease-related
knowledge at CR entry; (2) to investigate socio-demographic and clinical correlates of
knowledge at CR entry; (3) to investigate whether CR completion is related to
improvements in knowledge from CR entry to program completion; and (4) to investigate
behavioral correlates of this post-CR knowledge.
2. Methods
2.1 Design and Procedure

This observational multi-site study was prospective in design. Ethics approval
was obtained from the review boards at the 3 hospitals where the collaborating outpatient
CR programs were located. Data was collected between February 2011 and December
2013, as part of their programs’ evaluation. This research presents secondary analysis of
the data collected at the first 2 assessment points (beginning of CR and after 6 months).

Patients were informed about the study at their first CR visit. They were provided

with an information letter or consent form to take home and consider. Consenting patients
were then invited to complete a self-administered confidential survey in paper format or

online. The survey included sociodemographic items, 3 psychometrically-validated scales



to assess heart health behaviors (i.e., physical activity [16], nutrition [17], and medication
adherence [18], as well as smoking. It also included a knowledge scale, namely the
Coronary Artery Disease Education Questionnaire (CADE-Q) [19]. Clinical data were
extracted from the patient’s CR referral forms and CR intake assessment.

Six months later, patients were mailed or emailed a second survey to complete. It
again assessed heart health behaviors and knowledge as per the initial survey. Non-
responders were sent a follow-up survey. Clinical charts were reviewed to ascertain
degree of CR participation and completion.

2.2 Participants and Setting

This study included cardiac patients recruited from 3 CR services in the Greater
Toronto Area, Canada: one program was academic and two were adjacent to community
hospitals in suburban settings. Each CR program was 4 to 6 months in duration, and each
was based on the Canadian Association of Cardiovascular Prevention and Rehabilitation
guidelines [2] and the Ontario CR pilot project [20].

All the CR programs had an education component, and 2 of the 3 programs had an
early post-hospital discharge group education class. An interdisciplinary team provided
education in all 3 programs, including information on exercise safety, nutrition, risk
factor management, medications, stress management, and lifestyle changes. Two of 3
programs offered weekly talks in conjunction with patients’ visits to the program for
supervised exercise. Education was delivered in large and small group lectures, as well as
individually in 2 of 3 programs. Handouts were provided in all programs, and an

education book in 2 of 3 programs.



A convenience sample of patients was invited to participate in this study at their
initial CR visit, for either education or intake assessment. The exclusion criteria were:
lack of English-language proficiency, and any visual, cognitive or psychiatric condition
that would preclude the participant from completing the surveys.

2.3 Measures

Clinical characteristics extracted from their medical records included: cardiac
history, CR referral indication, comorbid conditions, cardiac risk factors, and functional
capacity (from graded exercise test). Patients self-reported their sociodemographic
characteristics, which included: marital status, racial / ethnic background, degree of
English-language proficiency (1 ‘not comfortable’ to 5 ‘very comfortable’), employment
status, and highest educational attainment.

CR participation and completion was determined through extraction from the CR
charts 6 months after they completed the initial survey. At every CR visit, the patient's
attendance was recorded, which enabled calculation of the percentage of prescribed
sessions in which they participated. Completion of the CR program was defined in
accordance with Canadian CR quality indicator [21], namely that “a patient must have
attended at least some of the CR intervention components and have had a formal re-
assessment by the CR team at the conclusion of the CR intervention”.

The CADE-Q assessed patients’ knowledge about CAD in 4 domains: (1)
pathophysiology, and signs and symptoms of the disease; (2) risk factors and lifestyle; (3)
diagnosis, treatment and medication; and, (4) physical exercise [19]. Each of the 19 items
has 4 alternative response options, of which 1 is most correct (scored 3), 1 is somewhat

accurate (scored 1), and 2 are incorrect (scored 0). These scores are summed, with a



maximum score of 57. The CADE-Q was originally developed and psychometrically-
validated in Brazil [22]; it was later translated, cross culturally-adapted, and
psychometrically-validated in English [19]. Both versions have good reliability and
validity (Cronbach’s alpha =0.81; intraclass correlation coefficient =0.85; criterion
validity supported by significant differences in mean scores by family income and
educational level; p<0.01) [19]. The items, response options and total score interpretation
can be viewed at http://cadeq.files.wordpress.com.
2.4 Heart-Health Behaviors

Validated questionnaires were used to assess heart-health behaviors in both
surveys. First, the Godin Leisure-Time Exercise Questionnaire (GLTEQ); Cronbach’s
alpha =0.83-0.85) is a 2-part instrument to assess usual leisure-time physical activity
during a one-week period. For the first question, weekly frequencies of strenuous,
moderate, and light-intensity activities are multiplied by the corresponding metabolic
equivalent. Total weekly leisure activity is calculated by summing the products of these
components. Part two of the questionnaire assesses how often participants engage in
moderate to vigorous-intensity activity (often, sometimes or never/rarely) [16].

Second, the Health Promoting Lifestyle Profile (HPLP; Cronbach’s alpha =0.92)
Il nutrition subscale contains 6 items that assess daily personal dietary habits. Response
options range from 1 to 4 (never to routinely), indicating the frequency that a particular
nutrition behaviour is practiced. Higher scores represent a more nutritionally-healthy diet
[17].

Third, the Morisky Medication Adherence Scale (MMAS; Cronbach’s alpha

=0.61) is a 4-item validated questionnaire to assess prescribed pill-taking. Respondents



answer ‘yes’ or ‘no’ to each item. Higher scores indicate greater adherence to
pharmacotherapy [18]. Finally, participants were asked to report whether they were
current, former, or lifetime non-smokers.

2.5 Statistical Analysis

SPSS Version 20 was used (IBM Inc 2011, NY). Descriptive statistics were first
computed to describe the sociodemographic and clinical characteristics of patients. These
characteristics were then compared between those retained versus lost to follow-up, using
chi-square and Student’s t-tests as applicable, to ascertain whether there was any
retention bias in the sample.

To test the first objective, the mean CADE-Q scores were examined by item,
subscale and overall. To test the second and fourth objectives, Spearman’s correlation,
Wilcoxon rank and ANOVAs (as applicable) were computed. To test the third objective,
t-tests and chi-square were computed. Finally, a General Linear Model was used to assess
whether CR completion (independent variable) remained related to mean total CADE-Q
scores (dependent variable) post-test, after adjusting for the sociodemographic and
clinical variables that were significantly related to CADE-Q identified through the
bivariate analyses undertaken in preliminary analyses outlined above, as well as CADE-Q
scores at CR entry.

3. Results
3.1 Respondent Characteristics
Four hundred patients consented to participate in this study, of which 319 (79.8%)

completed the intake survey and 214 (67.1%) completed the post-test survey, constituted
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the retained sample for this study. A flow diagram of study participants is presented in
Figure 1.

Sociodemographic and clinical characteristics of this retained sample are shown
in Table 1, and compared with those who were lost-to-follow-up. The retained sample
was significantly older (p=0.02), more often male (p=0.02), more often retired (p=0.02),
and more often had coronary artery bypass graft surgery (p<0.001), and significantly less
often had heart failure (p=0.013), congenital heart disease (p=0.003), stroke (p=0.007),
myocardial infarction (p=0.03), type Il diabetes (p=0.03), and obesity (p=0.006) than
those who were lost to follow-up.

3.2 Knowledge at CR Entry & Correlates

Table 2 displays total, subscale and item knowledge scores at CR entry. There
were no significant differences between CR sites in total knowledge (F=2.33; p=0.10).
Results showed that the majority of the participants answered the “most correct” response
on 14 (73.7%) of the items. Patients most often answered the following questions
incorrectly: item 13 (n=141; 86.0%), item 10 (n=77; 47.0%), and item 11 (n=67; 40.9%).
Items 13 and 11 pertain to physical activity. In regards to knowledge domains, there was
no significant difference between subscales scores at CR entry.

Knowledge scores at CR entry are shown in Table 1 by patients’
sociodemographic and clinical characteristics. Patients that were married, with greater
English-language proficiency, higher educational attainment, and with a referral
indication of percutaneous coronary intervention had significantly higher knowledge at
CR entry compared with their counterparts. No other differences were observed.

3.3 CR Completion and Knowledge
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There was no significant change in overall knowledge from CR entry to post-test
in the retained sample; however as shown in Table 2, there was a trend towards lower
knowledge at post-test. The decrease in knowledge appeared in relation to the physical
activity domain, in particular guidelines for physical activity.

With regard to CR participation, patients completed a mean of 70.07+31.71% of
prescribed sessions, and 118 (55.1%) completed the program. Patients who completed the
CR program participated in a significantly greater percentage of sessions than non-
completers (79.97+19.00% vs 35.45+£24.75%, respectively; p=0.04). Knowledge scores at
CR entry were unrelated to CR completion (p=.12). Knowledge scores changed a mean
of -0.19 in completers and a mean of -3.42 in non-completers (p=.02).

At post-test, there were significant differences in knowledge by CR completion
status. Table 2 displays total, subscale and item knowledge scores by completion. The
positive association between total knowledge at post-test and CR completion was
sustained (p=.02) even with adjustment for the sociodemographic variables which were
associated with the CADE-Q at CR entry (i.e., marital status, English-language
proficiency and higher educational attainment, as per Table 1; F= 3.79, p <.001), site and
knowledge at CR entry. CR completers not only had significantly higher scores than non-
completers overall, but also in the domain areas of diagnostic tests and treatments, and
exercise. There was a trend towards higher knowledge of pathophysiology and risk
factors among CR completers as well.

3.4 Behavioral correlates of knowledge
Table 3 displays mean heart-health behavior scores at CR entry and post-test.

Patients reported a significant increase in exercise from CR entry to post-test, with a
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trend toward improved nutrition. Medication adherence was quite high, and did not
change. The number of patients smoking did not change significantly.

Table 3 also displays correlations between mean behavior scores and total CADE-
Q scores at both assessment points. Results showed a significant positive correlation
between knowledge scores and physical activity post-test (p=0.001), as well as
knowledge scores and nutrition at both CR entry (p=0.002) and post-test (p=0.03). There
were no associations with medication adherence or smoking.
4. Discussion and Conclusion
4.1 Discussion

Patients initiating CR had fairly good knowledge regarding their disease [22].
This may be due to inpatient education pre-CR, as well as early CR education (i.e. during
intake). Higher knowledge at CR entry was significantly associated with greater
educational attainment, being married, greater English-language proficiency, and with a
referral indication of percutaneous coronary intervention. Patients who completed CR
had significantly higher knowledge at post-test than patients who did not, supporting the
impact of the patient education delivered in “real-world” CR practice. Moreover, while
knowledge is not sufficient to achieve behavior change, indeed higher knowledge was
associated with 2 recommended behaviors, namely physical activity and better diet.

In regards to the positive association between indicators of socioeconomic status
and knowledge, results of this study were consistent with those in the literature [22-27].
Previous studies have also shown that patients with higher education may have better
understanding and knowledge of their disease process and treatment [28], easier access to

high-quality health care [29], including having a regular primary care physician [30],
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consulting a cardiologist [31], and being adherent to therapeutic recommendations [32].
In addition, lower educational attainment has been shown to be associated with the
inability to actively engage in self-management [25, 33-35].

The association of knowledge with behavior was also consistent with what has
been reported in the CAD literature. For instance, a previous review has demonstrated
that educational interventions are generally associated with improved physical activity
and diet, however they also showed association with smoking cessation [5]. The lack of
association observed herein may have been due to the small sample of smokers.
Moreover, the results of the review supported a positive association between knowledge
and medication adherence. Herein we did not observe such an association. This could be
due to the influence of attitudes toward pharmacotherapy rather than knowledge on pill-
taking behavior, or due to the brief version of the tool administered in this study, and the
ceiling effect.

The novel contribution of this study is the finding that CAD knowledge likely
decays following initial CR education. Moreover, continued participation in CR can
sustain knowledge, whereas patients who drop-out of CR will forget some of the
information needed to optimize their disease management, and perhaps ultimately their
health outcomes.

Caution is warranted when interpreting these results. The chief limitation is
potential selection bias. It is unknown how representative the sample was, given program
staff did not record which patients they did and did not invite to participate. However,
80% of those who consented to participate went on to complete the initial survey. Given

the fairly low rate of program completion observed, it is not likely the sample was biased
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towards highly-adherent patients. Moreover, we cannot rule out the possibility that more
educated and knowledgeable patients are represented in the sample, as they are aware of
the need to participate in CR. Second, results are only generalizable to patients who are
referred and attend an initial CR visit, which is a low proportion of cardiac outpatients
[36]. Third, because educational program delivery is not highly standardized, whether the
relationship between program completion and knowledge would be replicated in other
communities of practice is not known. Education programs should be fully characterized
in accordance with the Workgroup for Intervention Development and Evaluation
Research (WIDER) reporting guideline [37]. Fourth, retention was moderate, and patients
who were retained in the study were more likely older, female, and retired than those who
were lost to follow-up, among other differences in their disease profile. Fifth, multiple
comparisons were undertaken, which inflates error rates. Sixth, pre-test knowledge scores
reported herein may not accurately reflect patient knowledge prior to CR initiation, as the
timing of patient survey completion followed an initial visit where some education likely
occurred. Seventh, the difference in knowledge scores between CR completers and non-
completers, while statistically significant, was modest. Replication is warranted. Finally,
due to design limitations, causal inferences regarding the association between knowledge
and health behaviors should not be drawn.
4.2 Conclusion

In conclusion, patients initiating CR had fairly good knowledge regarding their
disease. This may be due to previous health education delivery in the care continuum
such as inpatient education pre-CR, as well as early CR education (i.e. during intake).

One area where greater education was needed was exercise. Patients who completed CR
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sustained their knowledge when compared to those who did not. Higher post-test
knowledge was associated with better diet and exercise.
4.3 Practice Implications

There is a need to promote greater CR program participation and completion so
patients remain educated about their disease management, and the health behaviours

observed will be practiced in a greater proportion of patients.

“I confirm all patient/personal identifiers have been removed or disguised so the
patient/person(s) described are not identifiable and cannot be identified through the

details of the story”.



16

References
[1] WHO. Global status report on noncommunicable diseases 2010, April 2011.

Available at: < http://www.who.int/nmh/publications/ncd_report_full_en.pdf>

[2] Stone JA, Arthur HM, Suskin N (Eds.) Canadian guidelines for cardiac rehabilitation
and cardiovascular disease prevention: Translating knowledge into action (3' edition).

Winnipeg, MB: Canadian Association of Cardiac Rehabilitation; 20009.

[3] Clark AM, Hartling L, Vandermeer B, McAlister FA. Meta-analysis: Secondary
prevention programs for patients with coronary artery disease. Ann Intern Med 2005;

143: 659-72.

[4] Heran BS, Chen JM, Ebrahim S, Moxham T, Oldridge N, Rees K, et al. Exercise-
based cardiac rehabilitation for coronary artery disease. Cochrane Database Syst Rev

2011; (7): CD001800.

[5] Ghisi GLM, Abdallah F, Grace SL, Thomas S, Oh P. A systematic review of patient
education in cardiac patients: Do they increase knowledge and promote health behavior

change? Patient Educ Couns 2014;95:160-74.

[6] Brown JP, Clark AM, Dalal H, Weich K, Taylor RS. Patient education in the
management of coronary heart disease. Cochrane Database Syst Rev 2011;

(12):CD008895.

[7] Mullen PD, Mains DA, Velez R. A meta-analysis of controlled trials of cardiac

patient education. Patient Educ Counsel 1992;19:143-62.

[8] Berra K, Miller NH, Jenning C. Nurse-based models for cardiovascular disease

prevention: From research to clinical practice. Eur J Cardiovasc Nurs 2011;10:542-50.



17

[9] Buckley JP, Furze G, Doherly P, Speck L, Connolly S, Hinton S, et al. BACPR
scientific statement: British standards and core components for cardiovascular disease

prevention and rehabilitation. Heart 2013;99:1069-71.

[10] Ghisi GLM, Grace SL, Thomas S, Evans MF, Oh P. Healthcare providers' awareness
of the information needs of their cardiac rehabilitation patients throughout the program

continuum. Patient Educ Counsel 2014;95(1):143-50.

[11] Pender N J. (1975). A conceptual model for preventive health behavior. Nursing

Outlook 1975;23:385-90.

[12] Nutbeam D. Health literacy as a public health goal: a challenge for
contemporary health education and communication strategies into the 21st century.

Health Promot Int 2000;15(3):259-67.

[13] Casey E, O’Connel JK, Price JH. Perceptions of educational needs for patients after

myocardial infarction. Patient Educ Couns 1984;6:77-82.

[14] Moynihan M. Assessing the educational needs of post-myocardial infarction

patients. Nurs Clin North Am 1984;19: 441-7.

[15] Ghisi GL, Grace SL, Thomas S, Evans MF, Oh P. Development and psychometric
validation of a scale to assess information needs in cardiac rehabilitation: the INCR Tool.

Patient Educ Couns 2013;91:337-43.

[16] Godin G, Shephard RJ. A simple method to assess exercise behavior in the

community. Can J Appl Sport Sci 1985;10:141-6.

[17] Walker SN, Sechrist KR, Pender NJ. The health-promoting lifestyle profile:

Development and psychometric characteristics. Nursing Research 1987;36:76-81.



18

[18] Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-

reported measure of medication adherence. Med Care 1986;24:67—74.

[19] de Melo Ghisi GL, Oh P, Thomas S, Benetti M. Development and validation of an
English version of the Coronary Artery Disease Education Questionnaire (CADE-Q). Eur

J Prev Cardiol 2013;20;291-300.

[20] Arthur HM, Swabey T, Suskin N, Ross J. The Ontario Cardiac Rehabilitation Pilot

Project: Recommendations for health planning and policy. Can J Cardiol 2004;20:1251-5.

[21] Grace SL, Poirier P, Norris CM, Oakes GH, Somanader D, Suskin N. Pan-Canadian
development of cardiac rehabilitation and secondary prevention quality indicators. Can J

Cardiol 2014. In press. DOI: 10.1016/j.cjca.2014.04.003

[22] Ghisi GLM, Durieux A, Manfroi WC, Herdy AH, Carvalho T, Andrade A, et
al. [Construction and validation of the CADE-Q for patient education in cardiac

rehabilitation programs]. Arg Bras Cardiol 2010; 94:813-22.

[23] Kayaniyil S, Winstanley J, Parsons C, Brister S, Oh P, Stewart DG, et al. Degree and
correlates of cardiac knowledge and awareness among cardiac impatiens. Patient Educ

Couns 2009;75:99-107.

[24] Kaplan GA, Keil JE. Socioeconomic factors and cardiovascular disease: a review of

the literature. Circulation 1993;88:1973-98.

[25] Fiscella K, Tancredi D. Socioeconomic status and coronary heart disease risk

prediction. J Amer Med Assoc 2008;300:2666-8.



19

[26] Adler NE, Boyce T, Chesney MA, Cohen S, Folkman S, Kahn RL, et al.
Socioeconomic Status and Health: The Challenge of the Gradient. American Psychologist

1994;49(1):15-24.

[27] Lainscak M, Farkas J, Jaarasma T. Education, knowledge, and self-management

strategies in patients with chronic heart failure. Int J Cardiol 2010;144:92-93.

[28] Sui X, Gheorghiade M, Zannad F, Young JB, Ahmed A. A propensity matched
study of the association of education and outcomes in chronic heart failure. Int J Cardiol

2008;129:93-9.

[29] Feldman JJ, Makuc DM, Kleinman JC, Cornoni-Huntley J. National trends in

educational differentials in mortality. Am J Epidemiol 1989;129(5):919-33.

[30] Rask KJ, Williams MV, Parker RM, McNagny SE. Obstacles predicting lack of a
regular provider and delays in seeking care for patients at an urban public hospital.

JAMA 1994;271:1931-3.

[31] Rathore SS, Masoudi FA, Wang Y, Curtis JP, Foody JM, Hayranek EP, et al.
Socioeconomic status, treatment, and outcomes among elderly patients hospitalized with
heart failure: findings from the National Heart Failure Project. Am Heart J 2006;152:371-

8.

[32] Jackson L, Leclerc J, Erskine Y, Linden W. Getting the most out of cardiac
rehabilitation: A review of referral and adherence predictors. Heart 2005;91:10-4.
[33] Vinson JM, Rich MW, Sperry JC, Shah AS, McNamara T. Early readmission of

elderly patients with congestive heart failure. J Am Geriatr Soc 1990;38:1290-5.



20

[34] Chin MH, Goldman L. Factors contributing to the hospitalization of patients with
congestive heart failure. Am J Public Health 1997;87:643-8.

[35] DeWalt DA, Malone RM, Bryant ME, Kosnar MC, Corr KE, Rothman RL, etal. A
heart failure self-management program for patients of all literacy levels: a randomized,
controlled trial. BMC Health Sery Res 2006;13:6-30.

[36] Suaya JA, Shepard DS, Normand SL, Ades PA, Prottas J, Stason WB. Use of
cardiac rehabilitation by Medicare beneficiaries after myocardial infarction or coronary
bypass surgery. Circulation 2007;116(15):1653-62.

[37] WIDER Group. WIDER Recommendations to Improve Reporting of the Content of
Behaviour Change Interventions. 2008. Available at
<http://interventiondesign.co.uk/?page_id=9>

[38] Doak CC, Doak LG, Root JH. Teaching patients with low literacy skills. 2" ed.

Philadelphia, PA:JB Lippincott Company, 1996.



$UOIBOIPU] [RIIJOY

(9K 9%) U ‘[edru|)
S9'9FSH Tt (%1°6%) SOT (%0°6%) 1§ 1oYS1Y 10 AYISIOATUN 10 9F3][00 pajo[dwo)
LT'SFET'8E (%$°05) 801 (%019 €5 AyIs1oATUN 10 932[]00 UBY) ST
€00’ (%) U ‘Juowureny [euoneonpy 1SAYSIH
19°LF06'6€ (%6'9%) 001 (%9°L9) 1L WO
8S'LF88°6€ §(%1°€S) €11 (%L'1€) €€ pomay
050 (%) U ‘snyers 1o
100> - 0$°0F€8°¢ 99'0FCL'E b (@sFueow) Louatoyorq a5endueT-yssug
LS 8FEY 6€ (%¥'89) STl (%6'19) $9 || sy
1T°9F€Y 0F (%9'1%) L8 (%1°8€) O UBOLIDWY YHON
L60 (%) u “punoidyjoeq druyyy / [eroey
1T°01F0%'9€ (%S$'T0) 8% (%8'0¢) T¢€ paLLew J0N
vh 9FH8 0F (%S°LL) $91 (%T'69) TL paLLey
00 (%) U ‘sme)s Jerrey
€0'8FI1°0¥ (%T'L9) sEl (%1°6L) 09 oeN
90°LF01 0t §(%8°2€) 99 (%6'07) 1T oJewo]
660 (%) u “xag
LT°0 - §€°6F1'99 6T LIFHL'19 (gsFueow) s1edk 93y
Lydeadowdpornog
(@SFueow) ,A.x, I'L9 H_Am.:ua
A e WS
Agpamounyy paure)dy AD-21d

-9[dwes paurejar oy ul SONSLIdOBILYD ISAY) AQ YD-21d $9100s 9Fpajmouy| Jo
UONRINOSSY Pue ‘(] €=N) SNIeIS uonualdy XdAING Aq syuedonied YH-o1d Jo sonsujorIey)) [eomur)) pue digdersowaporoos 1 s[qe,



J[qeMOJWOod AIOA

= pue 9[qeIIoJWOd A[IIe) =¢ ‘oFen3ue[ JOYIOUE. M O[qeIIOJWOod oW Ing ‘Aq 193 ued | =7 9[qenojwod jou=| :suondo asuodsar Aouarorjord agen3uel-ysi3udl,
‘uedqque)) pue ‘spunoidyoeqg o[dnn ‘ueadoing UISIA\ ‘UBISY ISBIYINOS 10 ISk ‘UBISY YINoS ‘Ysimar ‘uedadoiny uroiseq ‘ueddoing uwroyinos ‘soysy ysnug ||

JJeyD [BOIPAW WO pajoenxg
ponodar-Jias.l.

-o[qeordde se $)s93-) 10 o1enbs-1yo uo poseq sojdwes paureldIUN pue PAUILIAI UOIMII] SOOUIIIIP Jueoyrudig G0 >d§
'$0100s O-AAVD Pm uonerdosse 10J djeridoidde se ‘uonea1109 s, uosIead 10 1593-1 1591
"UOIBIAQP pIepUB)S (IS ‘UONEIIIqRYDI JRIPIRD SOJBIPUl YD)

144l
S0
650
19°0
[44Y

00
680
S1°0
L60
0L0
[l
€80

¢0'8F0E6¢
8T LFEY OV
69 VFEY Ty

09°'8FL8'6¢
0¥ 01F00° I
99°'LFCL 6€
10°LF68°6¢

00°9F9% 1Y
88 LFPS 6¢
1T9FSS 0P
89'8Fh1'S¢
0L LF0€9¢
SO6'TF0S8¢E
C0'8F6T 6¢

(%1°¢9) TI1
(%I¢h) 16
(2%8°¢) 8

(%0°7€) ¥9
(%L'11) ST
(%8°6L) 9v1
(%6'SL) vl

(%€'6¢) LL

8(%t"0€) 65

(%0°$7) 6t
(%8°'6) 61
(%T9) T1
(%01 T
8(%9b) 6

(%¥'99) LS
(%9°L€) 8¢
(%6°6) 9

§(%8°€S) T
§(%E€D) ¥1
(%8°€8) L9
(%T08) $9

(%€'6¢) €€
(%¥'127) 81
8(%E1€) 9T
(%¥'8) L
§(%8°01) 6
§(%9°¢) €
(%¥'8) L

IOy Ows JOWLIO ]
PAYOUWS JOAON

IOYOWsS JuaIIN))
.*.mESm Surjowg
$A1159q0

$sa1eqeI( T adA L,
serwopidisiq
fuoisuoudAy

S10308] STy

uonuaAIuy \Q.mﬁo.MOU snoaueIndIdd

£1981ng ein) ssedAg A10)1y Areuoio))

uonoIByu] [BIPIBIOAIN
BIWAYLIY

JNOBNY OIWRAYDS] JUIISURL] /A0S
9seasI(] MBI [eNuAZu0))

am[re, Yeoy




{P1eINdJE JSowW SI  uLedk[Sonru,,

cro CCIF6L'] OI'IFIIC 9I'0 9I'I¥80°C eIIFICTT JO 9sn oY) JNOQE SHUIWA)L)S TUIMO[[0F Y} JO YOIYA '8
{,91BINOOE JSOUI ST S[9AJ] [0IISI[OYD POO[q JO
610 86°0F09°C L9 0FIBT 0s'0  LLOFILC 89°0FI8'C JUSWT UL 31} INOQE SIUSWIE)S TUIMO[[OF oY) JO YIIYM “L
“advDd
Jo sisougoid pue sisouSerp oy} Jnoqe uoneuwIojur asroa1d jsow
19°0 06°0F80°[ 98°0F91°1 680  S80FCI'T 98°0F01°I oY) op1A01d saUO YOIYM “MO[dq PaISI] SUONEBINSIAUL A} JO 9
:ST 9SI0I0XA PaquIosald J1ay) Jno A1red
Seo €0'1¥CsC 98'0F89°C €80 S6'0FC9C €6°0F8Y9°C 0} 2seasIp A1euo10d yiim d]doad 1oy Kep ot Jo o 3s9q YL °G
AV Jo Surpuejsiopun ano uipredal
cro ST'TFOV'C I8°0FVL'C 00'T  68°0F69¢C 98°0F69°C 9)BINOOE ISOW ST SJUSWIdIE)S SUIMO[[OJ 3Y) JO YOIYM “t
81°0 SI'TF6TT  860FST 80 00 IFIST  96°0F€ST {@v 3o woydwis [eordA) v st mo[aq uondrosap Yoty ‘¢
({UOTIOIBJUI [BIPIBOOAT
S(] LO'TF9SC I IFSY'C L00  CI'IF6V'C €6'0FLIC JO YS1I 37} UO SJUIN[FUT JSOUI T} SABY SI0JOBY YIIYM ‘T
§To 0T IF6CC 66'0FISC 090 LOIFEV'C 60" 1F8E°C ST aseasi( K11y A1euoio) |
€ Swd)[
¥0°0 eeEFOr Sl ECEFLS 91 ¥0°0 1S°€FI091 YETFEI 91 144 OSIDISXY 'p
€00 I EF09 V1 €O EFSLST 8L0 0I'¢Fe9Sl 0€°€F0L ST ¥C SUOIEOIPIJN “WUSUNLAL], ‘SISO, ONSOUTEI(] "¢
L0 OI'PF60°LI 68 €FECLI 80°0 PYOPFECLI 96°¢FE] LI 144 SI030€, JSTY T
P10  EFEFEQIT  EI'EFETI TS0 I€EFITT  SETFLETI S A3ojorsfydoyred '1
so[eosqng
200 L8'8F96'9¢ L1'LF96'6€ L0'0  TI'8FFI'6E €S LFST OV LS a3po[mouy [eI0,
Yot vy [CANSS 91095
T6=U) 8TT=) o[qrssod
id ON SOX «d 1S9 1-1804 189 -a1d WNWIXeN (@sFueaur) $3.10s 93pajmoud|

(y17=u) smejg uondrdwo) YD)

(P17=u) s1dwieg paureay

smeys uond[dwos YD £q 1s93-1s0d e pue 1s91-3sod pue -a1d je ojdwes paurejar ur sA109s AFPI[MOUY WA pue J[BISANS ‘[BIOT, 17 J[qRL



(€00°0=61/50"0=d) parjdde uonoa1109 1HOLIJUOY AIdYM JUBOYIUSIS A[[BONSIIeISS

"019Z SBM OUDIYJIP Oy} JO JOLID pPIepuE)s Ay} Isnedaq pawojrod 9q Jou p[nod 3s9)-3 oy 1.1
“S1019]dWO0J-UOU pUE SIJO[ATO ) Ul SOI0JS 95PI[MOUY Ud9MId] 1591 ojdwes juspuadopury..
“SI00S 95POIMOUY Y )-150d pue oId UoaMIO] }S9)-} PAIIEd 4

‘urojoxdodr] Ayrsuap-y3iy TqH ‘urojordodi] AyIsuop-mol T ‘9SeasIp AIdLe AIeU0I0d (TV)) ‘UONEBI[IQRYAI JRIPIRD YY) ‘UOIIBIASD PIEpUER)S SAjedIpul (S

§ST1°0

Is°0

610

01°0

SL0

€L’0

99°0

99°0

10°0

89°0

L9°0

JIUQAQ JBIpIBD © W0y SuLIoA00a1 suosiad 103 9f1] Jo Kijenb

9L'0FCLT eV’ 0FC6'C 0L'0  9S0FL8C 1S°0F88°C sJuened e aroidwl pue pua)Ixe Ued SUONUSAINUI YOIYM 61
{}091109 JSOUI SI SSAIS

61 TFLYT 8T IF081 ge0  ITIFI®I 8I'IFI6] [ed130[0yoAsd Fuip1e3ar m0[aq SHUIANeIS AY) JO YIIYM "1
avo ynm

suoszad ur s[oas] amssard poo[q Jo S[9A9] punole dduepIng

61 TFECT 66 0F61'C IL0 10 TFLYT O TFY' T 9reridoxdde jsow oY) st SjuSWILIS FULMO[[OJ S JO YIIYM "/ |
JJUOAD

1189y & WOl SuLIDA021 suosiad ur AJIAIOE JSI0IOXD 10J uIdped

CSTIFOST P iFeo’l 99°0 0S TFLYT 8V IFPL1 9} SAQLIOSIP 159q SHUIWAIL)S TUIMO[[OF Y} JO YIIYA ‘9T

JUI[BaY dBIPIED
w19y Suof 03 Juerodwl JSOUT AI8 9STOIIXD [eorsAyd rendar

YT 1F00°C ECIFEO1 €00 9T I¥88I OI'IFCI'C woly Fun[nsax Apoq ayy ur sa3ueyd SUIMOT[0] oY) JO YIIYA 'ST
:3urmor(oy oy} Jo yorym uodn paseq 9q pnoys JSeasIp

S6'0F0SC 98°0FSS'C 1000  L6OFVYC 0L 0FPL'C Areuo100 yiim o1doad 10y ANANOY [BIISAY{ I0] SAUI[OPING "]
:m0[2q Judwaje)s Aeudordde 3sow oy 9sooyd

6¢°0F61°0 [443N0) €L’0 SEOFI0 YEOFEL0 ‘@VD Pue 9S1019X3 JN0Qqe 9FPIMOW 0K U0 paseq "¢
:pInoys nok ‘eurdue s Jey) Uy} NoA ey} JOFWOISIP 1SAYD

06°'0F85°C 68°0FS9°C LV0  080FILT ¥8°0F99°C 910A3s Jo oposido mau & 20udLIadXd NOA J1 ‘Fury[em o[IYM “T1
({9s1019%0 Teo1sAyd 1engor oL no Jurkires

8CIFCOT rIF8S’1 90  I¥IFOS'T IV 1F96°1 proAe noA pinosm suonenIs Jurmo[[oJ AY) Jo Yorgm uf ‘[
¢(dn1)/jowr ut

sanjeA) Qv PaysiqeIss ym suosrad syosre; rewndo ay) are

C6'0F8E'[ 88 0FLY'1 S60 OV IF8Y'l YWIFLY 1 [0191S3[OYD "TAH PUe [0191S[0YS T 10F Sanfea YoIyM 01
LAV yum suosiad 10y uerd jeuoniinu

€0 1FvS1 98 0FLY'I €90  880FSY'I 06°'0F6¥'[ © S9qQLI0SP 153q sjuauodwios A1eiaip SuImo[[0J 3y JO YOIYM "6






"90UQIdYPE 10132q SUNOUP SAI0IS JAYIIY YIM ‘-] WoLJ 9Fuel S9I00S §

"UonLINU 10)J9q SUNOUIP SAI0IS JAYSIY PIM ‘p-] WOLJ dF UL SAI0IS J

10°0>d4d f600>d L

“JUSIOIJJO00 UONR[LI0D Ol s ueuleads,

"aITRUUOI}SAN() UoTBONPH aseasi(q A101y A1euo1o)) O)-gOVv)) {UOIIBIASD pIepue)s sdjedIpul (S

620 11°0- $80  (%L'¥) oI (%8¢ 8 (Juarmo o, ‘u) Sunjows
200 110 60 $90F09°€ 69'0F29'€ §9ouaIoypPY UOTBIIPIN
410 70 LO0 1S°0F90°¢ €5°0F66'C Eile|
+45T°0 010 100>  €6£F6'0F  TOTTFLY O 9SIDIOXY
159)-1s04 1591-21d d 159311804 1891-21d
<O-AAVD (@SFuBow) SI0IARBYIY
[£10) [)IM SUOPE[I.LI0D) (17=u) s[dureg paurejoy

o3po[mou 01 uone[RI pue 1s93-3sod pue a1d je SI01ARYIQq I[LIY HEIH ¢ J[qeL



Figure 1: Diagram of Participant Flow

Patients were recruited from the cardiovascular
rehabilitation (CR) program at initial contact:
N=400 consented

Y

Patients completed a

pre-CR survey
n=319 (79.8%)

l

Patients completed a
post-test survey
n=214 (67.1%)

Note: CR completion status was missing for 1 patient.

Patients completed CR
program
n=118 (55.1%)

Patients did not complete
CR program
n=95 (44.4 %)
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