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Abstract 

Objectives: To translate, cross-culturally adapt and validate a comprehensive evidence- and 

theoretically-based CR education intervention in Latin America.  

Methods: First, best practices in translation and cross-cultural adaptation were applied through 6 

steps. Then, the Spanish version was delivered to CR participants from programs in Colombia, 

Costa Rica and Peru for validation, such that the evaluation was pre-post, uncontrolled, 

pragmatic, observational, and prospective in design. Participants completed surveys assessing 

knowledge, health literacy, self-efficacy, and health behaviours. All outcomes were assessed pre-

, and post-CR, as well as 6 months after CR completion. 

Results: After translation of the patient guide from English to Spanish, 5 of the 9 booklets were 

culturally adapted. Two-hundred and forty-nine patients consented to participate, of which 184 

(74%) completed post-CR, and 121 (48%) completed final assessments. There was a significant 

improvement in disease-related knowledge pre- to post-CR, as well as in health literacy, self-

efficacy, and health behaviours (all p<0.05). These gains were sustained 6 months post-program. 

With adjustment, CR attendance (i.e., exposure to the education) was associated with greater 

post-CR knowledge (ß=0.026; p=0.01). 

Conclusion: A patient education intervention for CR patients in Latin America has been 

validated, and wider implementation is warranted.  

Practice implications: Application of this first-ever validated CR education program for 

Spanish-speaking settings may result in secondary prevention. 

Keywords: Cardiac rehabilitation; patient education as topic; follow-up studies; Latin America. 

  



1. Introduction 

Cardiovascular diseases (CVD) are among the leading burdens of disease worldwide[1], 

with the highest rates of morbidity and mortality occurring in low-and middle-income countries 

(LMICs), such as in Latin America[2,3]. Cardiac rehabilitation (CR) is a well-established model 

of secondary prevention that mitigates this burden[4]. Despite the benefits, CR is only available 

in 40% of LMICs[5], with grossly insufficient capacity even where it does exist. In Latin 

America for instance, there is only 1 spot each year for every 24 new ischemic heart disease 

cases[6].  

CR has internationally-agreed core components such as structured exercise and patient 

education[7], which are also recommended in South American-specific CR guidelines[8]. 

Indeed, based on evidence of effectiveness[9-11], patient education is also a CR quality 

indicator[12]. In most Latin American countries however, patient education is not often 

delivered, and definitely not in a standardized way where it is[13]. This is despite our recent 

randomized controlled trial demonstrating it can be delivered in this region, and is effective[14]. 

Cardiac CollegeTM is the only evidence-based and theoretically-informed comprehensive 

educational program for CR patients available globally, to our knowledge. The program 

specifically aims to help people learn about how cardiac disease is treated, to get active, eat 

healthy, feel well, and take control of their health. Cardiac CollegeTM is mainly delivered in CR 

through a website (https://www.cardiaccollege.ca) and a patient guidebook (slides for group 

delivery also available upon request). The education program was developed by a 

multidisciplinary team of healthcare providers and patient partners, using a rigorous, 

theoretically-based process, as is described elsewhere[15]. Cardiac CollegeTM has been tested in 

high-[16], as well as low- and middle-income settings[14], and shown to improve clinical 



outcomes, heart-health behaviours, and disease-related knowledge, as well as decrease morbidity, 

with maintenance of gains 1-year following CR. Cardiac CollegeTM has been translated to 7 

languages, but not Spanish. 

Accordingly, the objectives of this study were (1) to develop and validate a Spanish 

version of Cardiac CollegeTM for use in Latin American countries; this included consideration of 

satisfaction and adherence to sessions. Moreover, we aimed (2a) to assess the effects of this 

comprehensive educational program on knowledge (primary outcome); as well as (b) health 

behaviours (physical activity and diet) and exercise self-efficacy. It was hypothesized that there 

would be increases in these outcomes from pre- to post-CR, and that these improvements would 

be maintained through 6 months later. 

2. Methods 

2.1 Design  

 A multi-method design was used. Phase 1 comprised the translation and cultural 

adaptation of the educational intervention, and phase 2 comprised a multi-national observational 

and longitudinal study (Figure 1). Ethics approval was obtained from the review board of all 

three hospitals where CR programs were located and the leading site in Canada. Phase 1 – 

translation and cultural adaptation – was undertaken between July 2017 and February 2018. Data 

for the evaluation (phase 2) were collected between June 2018 and December 2019. All 

participants provided written informed consent. 

2.2 Procedure: Translation and cultural adaptation 

Best practices were followed in the translation and cross-cultural adaptation[17,18] of the 

Cardiac CollegeTM guidebook. The process involved 6 steps (Figure 1).  



The first phase of preparation involved recruitment of key persons for the project (a team 

of healthcare providers in six countries (Brazil, Canada, Colombia, Costa Rica, Mexico and 

Peru), as well as two certified translators, and patient partners). The educational needs of the 

target audience were then considered, which involved an assessment of patient information needs 

(results reported elsewhere[19]; in brief, 184 participants from 3 Latin American countries 

completed the Information Needs in CR scale in Spanish, with results suggesting patients had 

high needs for education, particularly in the areas of emergency/safety. All areas where 

information needs were high were covered in Cardiac CollegeTM). 

The second phase was the translation. Here, the original language version (English) of the 

Cardiac CollegeTM was translated to Spanish, by two certified translators, who worked together 

to create one version of the translations of the materials. It is considered best practice that more 

than one translation be carried out; However, due to budget restrictions, only one translation was 

undertaken. The two independent translators were from different countries, and they worked to 

reach a consensus on the best terminology that would be applicable across Latin America.  

This first translation was then back-translated to English (3rd phase) by members of the 

team who were native speakers of the target language and fluent in the source language. Then we 

compared the back-translated version with the original, to identify and investigate discrepancies 

between versions. 

The expert review phase aimed to detect and deal with any translation discrepancies that 

arose across language versions, thus ensuring conceptual equivalence between the source and the 

target language version. Experts also reviewed content accuracy and checked cultural relevance. 

Translated materials were given to healthcare providers and other experts in each of the specific 



content areas from the guidebook (for example, a dietitian reviewed the nutrition chapters). 

These experts were from 6 Spanish-speaking countries.  

These reviewed, culturally-adapted materials were then given to a convenience sample of 

12 CR patients, who read 1-2 booklets each and were informally asked about clarity of the 

materials. No major issues were identified. Finally, the last step was proofreading where all 

members of the research team read the guidebook and raised any issues and identified typos. 

After this step, the guide was final and ready for evaluation. 

2.3 Evaluation Setting 

The evaluation of the Spanish Cardiac CollegeTM was conducted in three CR centers in 

Latin America: Mediagnostica Tecmedi S.A.S in Boyacá, Colombia; Hospital San Vicente de 

Paúl in Heredia, Costa Rica; and the National Cardiovascular Institute Carlos Alberto Peschiera 

Carrillo in Lima, Peru. Table 1 presents the characteristics of the three CR programs. CR 

participants at all three sites were offered supervised exercise classes 3 times a week for 8 to 24 

weeks, and provided a home exercise prescription for the other days of the week. As shown, 

none of the programs had a structured educational intervention. 

2.4 Evaluation Procedure 

At each center, patients were invited to participate in the study during their initial 

assessment. Consenting patients were invited to complete a self-administered survey in paper 

format (pre-CR survey) and wear a pedometer for 7 days. The survey included sociodemographic 

items, and psychometrically-validated scales to assess knowledge and health behaviours. Clinical 

data were extracted from patient records. 

Intervention 



Education was pragmatically delivered using the translated and culturally-adapted 

Spanish version of the Cardiac CollegeTM guidebook in 7-24 sessions (see Appendix for content 

offerings in each session by site), with session duration varying from 20 to 30 minutes. The 

education was provided by an interdisciplinary team of healthcare providers from each program 

and guided by the content of the guidebook. Sessions were delivered before or after exercise 

sessions in large or small groups. In accordance with the Health Action Process Approach and 

adult learning principles on which it is based[20,21], each section in the guidebook includes 

activities to support patient implementation of the information in Cardiac CollegeTM, including 

goal-setting and action planning, which were carried out in the sessions[15]. 

At the end of their CR program, patients were approached to complete the post-CR 

survey and asked to wear the pedometer again for 7 days. The post-CR survey assessed 

knowledge and health behaviours as per the initial survey, as well as patient satisfaction with the 

education received. Patient records were reviewed to ascertain degree of CR participation and 

completion (i.e., patient continued to attend sessions and completed post-program clinical 

assessment). Finally, 6 months after discharge from CR, participants were contacted by phone 

and invited to come to the CR centers to complete a follow-up survey, comprising the same 

assessments (Figure 1).  

2.5 Evaluation Participants 

CR patients (with coronary artery disease or multiple cardiovascular risk factors) 

recruited from the three CR programs in Latin America were included. The exclusion criteria 

were: lack of Spanish-language proficiency, and any visual, cognitive or serious psychiatric 

condition that would preclude the participant from completing the surveys. 



Sample size was based on conservative calculations of an expected small-to-moderate 

effect size (d = 0.25) for knowledge, with a statistical power of 0.95 and alpha of 0.025. A total 

sample size of n = 50 at each site was deemed necessary based on these parameters. Calculations 

were made with GPower 3.1 using the following parameters: F-test, ANOVA repeated measures, 

within factors, number of groups = 1, number of measurements = 3, correlation among repeated 

measures = 0.5, and non-sphericity correction ε = 0.99. Anticipating a 60% retention rate based 

on similar studies,14,16 a minimum of 84 participants were required to achieve a final sample size 

of 50 per site. Patients were approached consecutively until the required sample size was 

achieved. 

2.6 Measures 

Clinical characteristics extracted from medical records included: CR referral indication 

and cardiac risk factors. All participant surveys were administered in Spanish. Participants self-

reported their sociodemographic characteristics in the pre-CR assessment, which included 

ethnicity, highest educational attainment and family income.  

Knowledge, health literacy, physical activity, diet, and exercise self-efficacy were 

assessed at pre-CR, post-CR (site-specific), and 6-month follow-up using psychometrically-

validated scales as outlined below. Post-CR, all participants also completed a Cardiac CollegeTM 

satisfaction survey created for purpose, which included Likert-type, yes/no and open-ended 

questions. 

Primary outcome: knowledge 

 Knowledge was assessed using the short version of the Coronary Artery Disease 

Education Questionnaire (CADE-Q SV) which consists of 20 items- four in each of the 

following 5 domains: medical condition, risk factors, exercise, nutrition, and psychosocial risk. 



Response options are true/false/I don't know, with each correct answer equal to one point.  

Therefore, the maximum score possible is 20 overall, four for each domain, with higher scores 

indicating better knowledge. The CADE-Q SV is validated[22], including the Spanish 

version[23]. 

Other Outcomes 

CR utilization is described above. Health literacy was measured using both the Medical 

Term Recognition Test (METER)[24] and the Newest Vital Sign (NVS) survey which measures 

nutrition literacy specifically[25]. The METER consists of 40 medical terms and 30 non-words. 

Respondents are instructed to mark which words they recognize as actual words. Scores are 

based on the number of “true hits”, or actual medical terms the respondent correctly identified. 

Score ranges of 0-20, 21-34, and 35-40 indicate low, marginal and functional health literacy, 

respectively. In the NVS, respondents are asked to answer six questions regarding the 

information found on an accompanying nutrition label such as, “If you eat the entire container, 

how many calories will you eat?” Each correct response is worth one point, for a total of six 

points possible. Scores equal or greater than four are considered evidence of adequate health 

literacy. 

Exercise self-efficacy was assessed using Bandura’s 18-item exercise self-efficacy (ESE) 

scale, which has been shown to be a valid measure of exercise beliefs in adults with chronic 

diseases[26]. Bandura’s original scale asked participants to rate how certain they were that they 

could perform their exercise routine regularly (three or more times per week), under a range of 

conditions. This was modified to reflect current physical activity guideline recommendations to 

exercise most days of the week[27]. A plain language expert reviewed the tool; the final 

administered version of the scale read: “How confident are you that you can exercise most days 



of the week?” Participants responded on a 5-point Likert scale ranging from 1= “not confident at 

all” to 5= “very confident”. These changes were made with the consent of the original author. 

 The health behaviours evaluated were physical activity and food intake. Number of steps 

per day was assessed using the PiezoRx® pedometer. Participants were asked to wear this device 

on their right hip for seven days (preferably seven consecutive days before CR intake and 

discharge) at all 3 assessments, from the time of waking up until the time of going to bed. They 

were provided a log to record their daily total number of steps. The PiezoRx® is a research-grade 

uniaxial accelerometer-based physical activity monitor that uses step rate thresholds to measure 

intensity related physical activity. It has been shown to be valid and reliable in different groups, 

including adults [28]. Mean steps per day were computed, with 7,500 considered commensurate 

with guideline recommendations for 150 minutes/week in chronic disease populations[29]. 

Food intake was assessed by the Mediterranean Diet Score (MDS) tool[30], which 

consists of 13 questions on food consumption frequency and food intake habits considered 

characteristic of the Mediterranean diet. The total score ranges from 0 to 13; scores ≤ 5 are 

interpreted as low adherence to a MD and to ≥ 10 a high adherence to MD. 

2.7 Statistical Analysis 

SPSS Version 26.0 (IBM Inc 2019, NYC) was used. First, descriptive statistics were 

computed to describe participants’ sociodemographic and clinical characteristics overall. 

Retention for the post-CR and 6-month follow-up was considered; differences in the 

sociodemographic and clinical characteristics of participants retained versus lost to follow-up 

were tested using t-tests or chi-square as appropriate. 

Second, descriptive statistics were used to describe satisfaction with the education 

intervention, adherence to educational classes and drop-out. Pearson correlation coefficients 



were used to determine the associations between satisfaction, knowledge and adherence to 

educational classes. T-tests were used to test the difference in knowledge between participants 

that completed the CR program and drop-outs.  

Third, paired t-tests were used to investigate outcome changes between assessments (i.e. 

pre- and post-CR when improvements were hypothesized based on exposure to the intervention, 

and post-CR and follow-up during which maintenance was hypothesized). Given that multiple 

tests were being performed to test each outcome, a more conservative p<0.01 was applied to 

denote statistical significance. Finally, given the effect of education, health literacy among other 

factors on knowledge, multiple regression was performed to test whether an association between 

Cardiac College adherence and total knowledge was sustained with adjustment for these factors. 

Variables where p<0.01 in binary analysis were included in the adjusted model. 

3. Results 

3.1 Translation and Cultural adaptation of Cardiac College to Spanish 

Through the 6-step translation and cross-cultural adaptation process (Figure 1), the 

Spanish Cardiac CollegeTM was developed. Five of the 9 booklets were culturally-adapted; a 

summary of these changes is reported in Table 2. The final guidebook can be found online at: 

https://www.healtheuniversity.ca/es/CardiacCollege/Pages/default.aspx. 

3.2 Evaluation  

Participant Characteristics 

 A flow diagram is shown in Figure 1. Table 3 presents the sociodemographic and clinical 

characteristics of participants pre-CR, and Table 4 displays their baseline knowledge, health 

literacy and behaviours. Overall, 52 (21.1%) had functional health literacy at pre-test. 

Participants were quite active.  

https://www.healtheuniversity.ca/es/CardiacCollege/Pages/default.aspx


A comparison of characteristics among those retained versus lost to follow-up post-CR 

and at the 6-month follow-up is found also in Table 3. As shown, there was minimal retention 

bias, only with regard to income, bypass surgery as CR indication, and having obesity, 

dyslipidemia as well as smoking as risk factors.  

Satisfaction and Adherence 

The mean percentage of adherence to scheduled CR exercise sessions was 83.0±12.1% 

(standard deviation). The mean percentage of adherence to educational sessions was 

65.2±26.9%. Sixty-five (26.1%) participants dropped out of CR (Table 3).  

Participants’ satisfaction with the patient guidebook and education sessions provided is 

reported in Figure 2. Overall, participants were very satisfied with both, confirming both the 

printed materials and sessions as very useful to them in getting the information they were 

looking for and helping them manage their condition. The topic (see Appendix) with which 

patients had the highest satisfaction was healthy eating (2.75±0.48/4); the lowest satisfaction was 

with relapse prevention (2.22±0.90/4). When asked how many times participants used the patient 

guide in the past month outside of CR classes, 75 (41.0%) responded they used it between 5 and 

10 times, and 55 (30.0%) more than 10 times. Finally, 46 (25.2%) participants responded that if 

they had a question about heart disease and healthy living, the first thing they would do was to 

read the patient guidebook.  

Simple linear regression analysis (Table 5) revealed that education level, pre-CR 

knowledge, and attendance at the CR education sessions were associated with post-CR 

knowledge. The multiple regression analysis model was significant (F=13.51, p<0.001), but with 

low power (R2=0.21). This model showed that with adjustment, attendance at the education 

sessions remained associated with post-CR knowledge.  



Impact of Education Intervention 

Mean scores of all outcome measures at each time point are presented in Table 4. Pre-

program, nutrition knowledge was highest, and medical lowest. As shown, there was a 

significant increase from pre- to post-CR in the primary outcome total knowledge, as well as in 

4/5 knowledge areas, namely medical content, exercise, nutrition, and psychosocial risk. The 

biggest increase in knowledge was in the area of exercise. This did not decay 6 months later. 

With regards to the two measures of health literacy (METER and NVS), both increased 

significantly at post-CR when compared to pre-CR (Table 4). The number of participants with 

functional health literacy measured by METER increased to 65 (35.7%) post-program, and by 

NVS increased to 93 (54.4%). As above, participants maintained these gains at the 6-month 

follow-up assessment.  

As also shown in Table 4, self-efficacy increased was significantly greater post-CR when 

compared to pre-CR. Participants maintained these gains at the 6-month follow-up assessment.  

With regards to heart-health behaviors, mean steps per day increased significantly from pre- to 

post-CR, and these results were maintained at the 6-month follow-up assessment. Participants 

that were reaching the recommended 7,500 steps per day increased from 47.8% pre-CR, to 

64.2% post-CR, and 70.0% at the 6-month follow-up assessment. With regard to food intake, 

MDS scores also increased significantly from pre- to post-CR, and these results were also 

maintained at the 6-month follow-up assessment. The percentage of participants with high 

adherence to the Mediterranean diet increased from 22.0% pre-CR to 46.3% post-CR. 

4. Discussion and Conclusion 

4.1 Discussion 



 Consistent with prior studies on structured educational interventions for cardiac 

patients[14,16,31,32], our findings confirm their benefit in supporting patients’ adherence to CR 

programs, and increasing knowledge and behaviour change as well, but in a Spanish-speaking 

setting for the first time to our knowledge. Previous studies have also demonstrated an effect of 

this education intervention on lower morbidity up to 12 months later in LMICs[33], which could 

be cost-saving to health systems, as well as on improvements in cardiorespiratory fitness[14], 

which is associated with lower mortality. The results of this study are also particularly 

encouraging considering previous studies have shown that improvements achieved during CR 

are not well-maintained in the short- and long-term, including exercise[34,35] and diet[36]; we 

found no decay through 6 months. This too could result in lower mortality and morbidity over 

the long-term.  

 An important finding of this study was related to health literacy, which is critical since it 

enables patients to understand their treatments, communicate with healthcare providers, and 

navigate the complexities of the healthcare system[37,38]. Although several studies have 

reported a direct association between health literacy and knowledge in cardiac patients[38], 

increases in health literacy after education interventions are not commonly observed, as they are 

with knowledge levels. This may be because most studies are performed in high-income 

countries, where CR participants are more health-literate and educated [39]. In the present study, 

patient scores on both validated measures of health literacy increased significantly from pre to 

post-CR, and these gains were maintained at the 6-month follow-up assessment. That this 

intervention supported improvements of health literacy in patients in LMICs is a novel finding, 

and whether this can support patients in optimally navigating their future cardiac and other 

chronic disease care (and potentially then even receive better care as they understand and hence 



ask questions and follow-up on physician recommendations), and also better self-manage, with 

resulting benefits in morbidity and mortality, warrant investigation.  

Caution is warranted in interpreting the findings of this study. The first limitation is 

related to design. This was not a randomized study, so no causal conclusions can be drawn. 

Moreover, the design did not incorporate a control or comparison condition, so one cannot rule 

out that improvements may have been seen without the intervention (e.g., the exercise sessions 

alone) or due to the natural recovery from a cardiovascular event and informal education that 

people are exposed to from friends, family, CR staff and other patients. However, we tested the 

association between number of sessions attended and knowledge, and the significant association 

suggests the intervention was effective. Moreover, our randomized controlled trial with the 

Portuguese version demonstrated exposure to the education intervention resulted in 

improvements in several outcomes, over and above both usual care and exercise alone[15,33]. In 

addition, without a comparison or control group, we cannot rule out practice effects for the 

knowledge and health literacy scales. There was a considerable period of time between testing 

however, and as per our previous research where we have had a control group and 

randomization, we found significantly greater knowledge using the same scale in intervention 

participants compared to controls (health literacy was not an outcome, so this does require 

testing)[40].  

The second limitation is related to generalizability of results, which is limited for several 

reasons. Although this study was undertaken in three different countries, it is unknown how 

generalizable this intervention and the effects would be to other Spanish-speaking countries 

(especially those outside Latin America or those that are higher-income). Moreover, there may 

have been selection bias, because patients who access CR are likely more advantaged than those 



who do not. However, we cannot establish if selection bias exists, because centers did not track 

individual participant recruitment and response rate. Finally, retention post-CR was strong, but 

was not sustained at the subsequent follow-up, resulting in some retention bias. Replication is 

warranted, using a more generalizable sample, control group, randomization, and financial 

incentives for retention. 

4.2 Conclusions 

In conclusion,  this first-ever structured, comprehensive and theory-based education 

intervention for Spanish-speaking cardiac patients developed based on local guidelines[8] and 

patients’ information needs[19] was highly satisfactory to patients. Through this study, the 

effectiveness of this education intervention was also demonstrated; it significantly increased 

knowledge across multiple domains, health literacy, as well as exercise and diet (all outcomes 

assessed), and these increases were maintained through 6 months. The encouraging results of this 

study support the value of implementing tailored educational initiatives to patients in low-

resource settings, where need for information and secondary prevention are greatest.  

4.3 Practice Implications  

Results from this study support the implementation of this translated, culturally-adapted 

and validated education intervention, in various Spanish-speaking settings. Results showed that 

the content can be adapted across different CR model / program constellations, in low-resource 

settings, and still be effective. Indeed, implementation fidelity in these LMICs was high; despite 

differences in frequency of sessions and duration of programs across these countries, all three 

centers successfully delivered all content, adapted to their program models. This demonstrates 

the feasibility of implementing this education intervention in “real-world” LMIC settings (i.e. 

adapted to 3 different CR programs), with efficacy. CR programs should consider this 



educational program (available also in Portuguese and French at same URL), then adapt and 

implement it based on their resources, as well as patient needs and preferences. Indeed, the 

greatest need for CR exists in India and China[41]; we are currently evaluating translations to 

Hindi, Punjabi and simplified Chinese. 

Even before the COVID-19 pandemic, the English version of Cardiac CollegeTM was 

adapted to an online mode of delivery, to enable greater access and reach. Patients could 

complete modules independently weekly, including the implementation activities, and CR 

supervisors could monitor 

progress(https://www.healtheuniversity.ca/EN/CardiacCollege/THRIVE/). Indeed, previous 

reviews have demonstrated the equivalence of eCR[42]. During the COVID-19 pandemic[43], 

the sessions are being delivered free, openly weekly to patients online in a live, group setting 

(see: https://www.healtheuniversity.ca/EN/CardiacCollege/Pages/learn-online.aspx; past sessions 

also posted). Evaluation is underway. Given penetration of technology in LMICs, this may prove 

to be a promising delivery modality in terms of reach and cost-efficiency.   
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Table 1: Characteristics of the 3 CR programs involved in the study 

 

 

Country 
Year of 

establishment 

Annual 

volumes 

(patients/year) 

Duration 

of the CR 

program 

(months) 

Frequency of 

supervised CR 

sessions (per 

week) 

Duration of 

exercise 

component of 

CR sessions 

(minutes) 

Patient education provided prior to this 

study 

Colombia 1999 180 3 3 60 minutes 

The education was delivered in groups or one-

on-one, with a duration of 20 to 90 minutes per 

session. Group classes were led by a doctor, 

every 6 weeks 

Costa Rica 1987 150 6 3 60 minutes 

Educational content is provided by a 

nutritionist, psychologist, social workers, 

pharmacist, endocrinologists, and the core CR 

team, but not structured (i.e. no formal 

education delivered). 

Peru 1994 1200 to 1400 2 3 60 minutes No education provided prior to this study. 

 

  



Table 2: Summary of cultural adaptations to educational materials 

 

 

Content Area Booklet Cultural Adaptations 

Treat Heart Disease 1. How your heart works and common 

types of heart problems 

Risk factor profile tool was revised to reflect targets in national 

guidelines. 

 2. Common tests and treatments for heart 

disease 

No adaptations 

 3. Taking your heart medicines Names and brands of medications were revised to reflect what 

is prescribed in each country. 

 4. Managing your symptoms Emergency numbers were adapted to each country. Units were 

also revised to national measurement system. 

Get Active 5. Staying active for a healthy heart 
Some terms were adapted to Latin America culture (example: 

“weight training” replaced by “resistance training”). 

In some countries, cardiopulmonary assessments are performed 

by medical doctors, physiotherapists or physical educators (not 

technicians), so this was revised accordingly.  

Volunteers are not common in CR programs in Latin America, 

so reference to volunteers was removed. 

Usually, exercise classes in these countries occur more than 

once a week, so reference to “weekly classes” was removed. 

Eat Healthy 6. Eating well for a healthy heart Nutritional information was adapted to match Latin American 

food guide and national nutrition recommendation. Food 



examples were revised: some added and others deleted to 

reflect local eating habits. 

Feel Well 7. Managing stress for a healthy heart No adaptations 

 8. Enjoying a healthy relationship and 

sexual intimacy 

No adaptations 

Take Control 9. Setting goals for a healthy heart No adaptations 

  



Table 3: Participants’ sociodemographic and clinical characteristics by assessment point and retention status  

 

n (%) / mean±SD 
Pre-CR 

(N=249) 

Post-CR 6-Month Follow-up 

Retained 

(n=184) 

Lost to 

follow-up 

(n=65) 

p Retained 

(n=121) 

Lost to 

follow-up 

(n=128) 

p 

Sociodemographic        

Sex (% male) 185 (74.3) 139 (75.5) 46 (70.8) 0.47 96 (79.3) 89 (69.5) 0.08 

Age (years) 61.3±11.8 61.0±11.2 62.4±13.4 0.45 61.1±12.3 61.5±11.4 0.79 

Education (% low*) 60 (24.2) 40 (21.9) 20 (30.8) 0.18 25 (20.7) 35 (27.3) 0.21 

Monthly income (% low†) 114 (53.3) 75 (48.7) 39 (65.0) 0.03 54 (50.5) 60 (56.1) 0.41 

Clinical        

CR indication (% yes)        

   Myocardial infarction 133 (53.4) 100 (54.3) 33 (50.8) 0.62 63 (52.1) 70 (54.7) 0.68 

   PCI 131 (52.6) 96 (52.2) 35 (53.8) 0.82 63 (52.1) 68 (53.1) 0.87 

   Bypass surgery 34 (13.7) 27 (14.7) 7 (10.8) 0.41 25 (20.7) 9 (7.0) <0.01 



   Angina 47 (18.9) 36 (19.6) 11 (16.9) 0.63 23 (19.0) 24 (18.8) 0.96 

   HF 28 (11.2) 21 (11.7) 7 (10.8) 0.88 14 (11.7) 14 (10.9) 0.86 

Risk factors (% yes)        

   Hypertension 158 (63.5) 121 (65.8) 37 (56.9) 0.22 75 (62.0) 83 (64.8) 0.64 

   Dyslipidemia 175 (70.3) 125 (67.9) 50 (76.9) 0.16 71 (58.7) 104 (81.3) <0.001 

   Obesity 109 (43.8) 70 (38.0) 39 (60.0) <0.01 43 (35.5) 66 (51.6) 0.01 

   Diabetes type 1 6 (2.4) 3 (1.6) 3 (4.6) 0.29 2 (2.5) 2 (2.3) 0.95 

   Diabetes type 2 54 (21.7) 36 (19.6) 18 (27.7) 0.20 22 (18.2) 32 (25.0) 0.19 

   Smoking (% current)   48 (19.3) 39 (21.2) 9 (13.8) 0.17 33 (27.3) 15 (11.7) <0.01 

   Alcohol consumption 21 (8.4) 15 (8.2) 6 (9.2) 0.80 12 (9.9) 9 (7.0) 0.42 

   Depression 19 (7.6) 16 (8.7) 3 (4.6) 0.23 12 (9.9) 7 (5.5) 0.19 

   Sleep apnea 16 (6.4) 12 (6.5) 4 (6.2) 0.92 7 (5.8) 9 (7.0) 0.69 

 

* Did not complete high school. 

† Less than US$700 per month. 

SD, standard deviation; PCI, percutaneous coronary intervention; HF, heart failure; CR, cardiac rehabilitation. 

  



Table 4: Impact of education intervention  

 

 

mean±SD 
Maximum 

Score 

Pre-CR  

(N=249) 

Post-CR 

(n=184) 
Change 

6 Month 

Follow-up 

(n=121) 

Change 

Knowledge 20 13.64±2.73 15.38±2.36 1.74** 15.41±1.96 0.03 

     Medical  4 2.48±0.75 2.63±0.67 0.15* 2.65±0.59 0.02 

     Risk factors 4 2.68±0.59 2.81±0.55 0.13 2.83±0.51 0.02 

     Exercise 4 2.55±1.07 3.22±0.90 0.67** 3.16±0.93 -0.06 

     Nutrition 4 3.29±0.83 3.64±0.66 0.35** 3.73±0.56 0.09 

     Psychosocial risk 4 2.63±0.96 3.08±0.83 0.45** 3.04±0.83 -0.04 

Health literacy - METER 40 26.41±12.25 30.37±9.60 3.96** 29.31±11.41 -1.06 

Health literacy - NVS 6 2.59±1.97 3.26±2.08 0.67** 3.05±2.15 -0.21 

Exercise self-efficacy 5 3.14±0.95 3.54±0.87 0.40** 3.48±0.82 -0.06 

Exercise (steps / day) - 7752.43±3635.31 9180.39±4497.24 1427.96** 9502.83±4223.91 322.44 

Diet 13 7.85±2.16 9.10±2.20 1.25** 9.25±2.09 0.15 



 

Differences between first and second assessment, and second and third assessment using paired t-test: *p<0.01**p<0.001. 

SD, standard deviation; METER, Medical Term Recognition Test; NVS, Newest Vital Sign.



Table 5: Simple and multiple regression analysis testing association with total post-CR knowledge 

 
 

 Simple regression Multiple regression 

Variables β SE p 

95% CI 

Lower 

Bound 

95% CI 

Upper 

Bound 

β SE p 

95% 

CI 

Lower 

Boun

d 

95% CI 

Upper 

Bound 

Age -0.015 0.016 0.34 -0.046 0.016 - - - - - 

Sex -0.489 0.403 0.23 -1.285 0.307 - - - - - 

Highest 

Education 
0.512 0.102 <0.001 0.310 0.713 0.430 0.102 <0.001 0.229 0.630 

Family 

income 
-0.152 0.156 0.33 -0.460 -0.157 - - - - - 

Pre-CR 

knowledge 
0.205 0.064 0.002 0.078 0.331 0.188 0.061 0.002 0.068 0.309 

Satisfaction 

–    patient 

guide 

-0.004 0.002 0.12 -0.008 0.001 - - - - - 

Satisfaction 

- education 

sessions 

-0.004 0.002 0.11 -0.008 0.001 - - - - - 



# education 

sessions 

attended 

0.026 0.01 0.01 0.045 0.007 0.02 0.009 0.01 0.04 0.005 

 

  SE, standard error; CI, confidence interval; CR, cardiac rehabilitation. 





 

 
Figure 2: Participants’ satisfaction with the Spanish (a) patient guide and (b) education sessions, 

N=184 (Note: the last item on right is reverse-worded). 
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Appendix 1: Schedule of educational sessions by Cardiac College topic in each country/program 

 

 

Colombia 

 

 

Week Education Topic Objectives of class 

1 
Welcome: What should I 

know about CR? 

By the end of this session the patient will be able to: 

✓ Identify the Cardiac Rehabilitation Program’s learning outcomes 

✓ Discuss the importance of CR 

✓ Discuss how their CR team will work with them toward their 

goals 

✓ Identify how the weekly exercise and education classes run 

✓ Use their guide as a resource tool 

 

2 

Know your heart: 

Anatomy and 

Cardiovascular diagnosis 

By the end of this session the patient will be able to: 

✓ Identify what their cardiac diagnosis is 

✓ Identify how the heart Works 

✓ Identify what coronary artery disease is and how it progresses 

✓ Identify the terms angina and heart attack 

✓ Identify their own diagnosis 

✓ Identify the cardiac procedures they have undergone to help 

manage their heart disease 

3 

Irrigation factors, mortal 

enemies (sedentary 

lifestyle, overweight, 

obesity, hypertension, 

dyspnea) 

By the end of this session the patient will be able to: 

✓ Identify risk factors for heart disease 

✓ Explain the importance of managing your risk factors 

✓ Identify your risk factors 

✓ Identify strategies to manage your risk factors 

✓ Use tools to help self-monitor 



✓ Explain the "weight inclusive" approach to nutrition counselling 

 

4 

Exercise and its qualities: 

interval exercise, strength, 

falls and balance 

By the end of this session the patient will be able to: 

✓ Discuss aerobic exercise 

✓ Review stretching 

✓ Review resistance training 

✓ Review sedentary behavior  

✓ Review recreational activity 

✓ Identify the principles and benefits of regular resistance training 

exercise.  

✓ Discuss the safety precautions to take when practicing resistance 

training and what contraindications exist for participation in 

resistance training. 

✓ Know which health conditions should be discussed with a 

member of their CV Prevention & Rehab Team or other qualified 

health professional before starting or continuing a resistance 

training program. 

✓ Demonstrate safe resistance training technique 

 

5 Diabetes 

By the end of this session the patient will be able to: 

✓ Learn about diabetes, how this disease impacts the heart, how to 

manage and prevent its complications 

6 Healthy eating 

By the end of this session the patient will be able to: 

✓ Learn the role of healthy fats in the body and identify food 

sources that can lower their blood cholesterol 

✓ Identify foods that have unsaturated, saturated and trans fats 

✓ Know how much saturated fat they are eating daily 

✓ Identify how to lower their triglyceride levels 

✓ Know how added sugar affects their bodies 



✓ Know how fibre can lower high levels of blood cholesterol, blood 

pressure and blood sugar. 

✓ Learn the role of diet on blood pressure 

✓ Identify foods that are high in sodium 

✓ Identify hidden sources of sodium 

✓ Know if they are getting too much sodium each day 

✓ Identify foods that are high in potassium, magnesium and 

calcium 

 

7 
Disease and 

Cardiovascular Risk 

By the end of this session the patient will be able to: 

✓ Identify risk factors for heart disease 

✓ Explain the importance of managing your risk factors 

✓ Identify your risk factors 

✓ Identify strategies to manage your risk factors 

✓ Use tools to help self-monitor 

✓ Explain the "weight inclusive" approach to nutrition counselling 

 

8 
Women and coronary 

disease 

Session about the differences identified in women and men with cardiac 

conditions 

9 
Mental health and 

depression 

By the end of this session the patient will be able to: 

✓ Learn about the different kinds of stress and what they can do 

about them 

✓ Brainstorm coping strategies with peers 

 

10 Graduation 
Final session, with delivery of certificates to complete the cardiac 

rehabilitation program 

 



Costa Rica 

 

 

Week Education Topic Objectives of each class 

1 
Objectives to keep the 

heart healthy 

After this session, patients should achieve the following goals: 

✓ Self-manage and thus know their health problems. 

✓ Make informed decisions about your health 

✓ Control and regulate the symptoms of your illness to find the 

answers and solve problems related to your health 

✓ Have positive goals for your future and a scheme of how to 

achieve them 

2 
Healthy relationships and 

sexual intimacy 

After this session, patients should achieve the following goals: 

✓ Know how healthy relationships work with different social 

supports, speaking openly and sincerely about their feelings 

✓ Understand how heart diseases can affect male sexuality as 

female 

✓ Identification of medications for cardiovascular diseases that 

could affect the body 

✓ To resume sexual relations in a safe way without fear 

3 
How to manage symptoms 

in heart disease 

After this session, patients should achieve the following goals: 

✓ Channeling and managing the different types of symptoms that 

may cause heart disease to protect the heart while performing 

daily activities or during physical exercise 

✓ Classify angina and arrhythmias, as well as how to act before any 

of them 

✓ Know the concept of hypoglycemia and how to proceed with any 

symptom of it 



4 
How to manage stress to 

maintain a healthy heart 

After this session, patients should achieve the following goals: 

✓ Compression of the concept of stress and possible causes. 

✓ Know the different damages caused by stress to the heart. 

✓ Reach different points to reduce stress in your life. 

5 Your heart medications 

After this session, patients should achieve the following goals: 

✓ Operation of different medicines for the heart 

✓ Know the common names of medications 

✓ Recognize the common side effects that could be obtained by the 

indicated medications 

6 
Physical activity for a 

healthy heart 

After this session, patients should achieve the following goals: 

✓ Have the knowledge of the different activities that can be done to 

spend less time sitting and thus keep your heart healthy 

✓ Operation of the different exercises sent to keep the heart healthy 

✓ Stratify the safe exercises to be performed according to the 

severity of your cardiac health 

✓ Know the amount of exercise that must be performed safely, 

✓ Prevention of injuries and maintenance of a healthy heart while 

exercising 

7 
7.1 Eat well to maintain a 

healthy heart 
After this session, patients should achieve the following goals: 

✓ Knowledge of what is a heart healthy diet, the different types of 

fats, carbohydrates and sugars and its importance to maintain a 

healthy heart 

✓ Reliably make healthy choices in your daily diet 

✓ Read and understand the labels in each of the foods and in this 

way to classify them as healthy or suitable for a safe diet for their 

disease 

8 7.2 Nutritional labeling 

9 
7.3 Fats and salts hidden in 

food 



10 7.4 Different types of fats 

11 7.5 Meals away from home 

12 7.6 Meals on holidays 

13 

Tests and frequent 

treatments for heart 

diseases 

After this session, patients should achieve the following goals: 

✓ Knowledge of the different tests and frequent treatments for heart 

diseases 

✓ Relate according to your diagnosis the frequent treatments as 

well as the different types of exercises 

14 
How the heart works and 

frequent heart problems 

After this session, patients should achieve the following goals: 

✓ Know and understand the different parts of the heart and its 

functioning 

✓ Understand heart problems. 

✓ Recognize the common causes of heart problems 

15 Exercise alternatives 

After this session, patients should achieve the following goals: 

✓ Know other exercise alternatives outside the gym. 

✓ Elimination of fear when performing other types of exercise. 

outside the cardiac rehabilitation program. 

16 
Economical ideas for 

exercise 

After this session, patients should achieve the following goals: 

✓ knowledge of the different exercise options that are found in the 

home (without paying or buying expensive machines) 

✓ Have creative ideas for physical exercise at home 



17 General Care of the Patient 

After this session, patients should achieve the following goals: 

✓ Understand and accept changes in life after the cardiovascular 

event 

✓ Care at work and home 

18 Quality of life 

After this session, patients should achieve the following goals: 

✓ Realization of changes: activity and physical exercise, nutrition 

and stress 

✓ Knowledge of the probable cause of the disease 

✓ Consequences if you do not make a positive change in your life 

19 Social Work 

After this session, patients should achieve the following goals: 

✓ Make an outline of social problems, (home, work, friends) 

✓ Understand all the social problems that can cause stress. 

Ask for help if you cannot correct them 

20 General doubts 

After this session, patients should achieve the following goals: 

✓ By exposing all doubts, patients will feel confident to perform all 

safe exercises without fear. 

✓ Confrontation of fears and doubts. 

✓ Concrete knowledge of all the topics valued 

21 
Individualized exercise 

program 

Objectivize each one of the different exercises to be performed before, 

during and after the cardiac rehabilitation program, with the help of the 

stress test, individualizing functional capacity and adopting physical 

exercise in life 

22 Graduation 

Delivery of certificates to complete the cardiac rehabilitation program, in 

addition to coordinate with the patients highlighted to give testimony and 

in this way insensitive to others to really make a real change in their 

lives 



Peru 

 

 

Week Education Topic Objectives of each class 

1 
Orientation to Your 

Cardiac Rehab Program 

By the end of this session the patient will be able to: 

✓ Identify the Cardiac Rehabilitation Program’s learning outcomes 

✓ Discuss the importance of CR 

✓ Discuss how their CR team will work with them toward their 

goals 

✓ Identify how the weekly exercise and education classes run 

✓ Use their guide as a resource tool 

 

1 
Safe Exercise (includes 

angina education) 

By the end of this session the patient will be able to: 

✓ Take your pulse 

✓ Discuss the importance of a warm-up and cool-down 

✓ Discuss what precautions to take to exercise safely 

✓ Fill in your exercise diary 

 

1 Your Exercise Program 

By the end of this session the patient will be able to: 

✓ Discuss aerobic exercise 

✓ Review stretching 

✓ Review resistance training 

✓ Review sedentary behavior  

✓ Review recreational activity 

 



1 
Exercise and Hot/Cold 

Weather 

By the end of this session the patient will be able to: 

✓ Discuss the body’s reaction to cold and other hazardous winter 

conditions 

✓ Identify what temperature is recommended for safe outdoor 

exercise through the year 

✓ Discuss how to modify an exercise prescription according to 

weather conditions and symptoms 

✓ Dress appropriately for exercise in cold weather 

✓ Identify indoor exercise alternatives 

✓ Identify if it is safe to exercise outdoors during hot and humid 

weather using the Heat Safety and Air Quality Index tools. 

✓ Identify the risks and symptoms of overheating and how to 

prevent them.  

✓ Identify the risks of dehydration and how to prevent it. 

 

2 
Your Heart and Heart 

Disease 

By the end of this session the patient will be able to: 

✓ Identify what their cardiac diagnosis is 

✓ Identify how the heart works 

✓ Identify what coronary artery disease is and how it progresses 

✓ Identify the terms angina and heart attack 

✓ Identify their own diagnosis 

✓ Identify the cardiac procedures they have undergone to help 

manage their heart disease 

 

2 Cardiac Medicines 

By the end of this session the patient will be able to: 

✓ Identify what cardiac medications they are currently taking 

✓ Explain the benefit(s) of their cardiac medications 

✓ Identify any side effects they are experiencing 

✓ Identify the resources available to help them 



✓ Identify any barriers to adherence to their prescribed medication 

regime 

3 
Controlling your risk 

factors 

By the end of this session the patient will be able to: 

✓ Identify risk factors for heart disease 

✓ Explain the importance of managing your risk factors 

✓ Identify your risk factors 

✓ Identify strategies to manage your risk factors 

✓ Use tools to help you self-monitor 

✓ Explain the "weight inclusive" approach to nutrition counselling 

 

3 
Goal Setting & Action 

Planning 

By the end of this session the patient will be able to: 

✓ Know the importance of setting goals 

✓ Know how to develop action plans to achieve your goals 

✓ Learn how to problem solve when things get in the way of your 

action plans 

 

3 Relapse Planning 

By the end of this session the patient will be able to: 

✓ Identify when you have made a slip or relapse in your lifestyle 

change 

✓ Prevent slips or relapses from happening 

✓ Solve problems that come up in your action plans 

 

4 
Resistance Training - 

benefits and safety 

By the end of this session the patient will be able to: 

✓ Identify the principles and benefits of regular resistance training 

exercise 



✓ Discuss the safety precautions to take when practicing resistance 

training and what contraindications exist for participation in 

resistance training. 

✓ Know which health conditions should be discussed with a 

member of their CV Prevention & Rehab Team or other qualified 

health professional before starting or continuing a resistance 

training program. 

✓ Demonstrate safe resistance training technique 

 

5 
Nutrition – Fats, 

Cholesterol and your Diet 

By the end of this session the patient will be able to: 

✓ Learn the role of healthy fats in the body and identify food 

sources that can lower their blood cholesterol 

✓ Identify foods that have unsaturated, saturated and trans fats 

✓ Know how much saturated fat they are eating daily 

✓ Identify how to lower their triglyceride levels 

✓ Know how added sugar affects their bodies 

 

5 
Nutrition – Benefits of 

Fibre and Plant Food 

By the end of this session the patient will be able to: 

✓ Know how fibre can lower high levels of blood cholesterol, 

blood pressure and blood sugar. 

6 
Nutrition – Sodium & 

Blood Pressure 

By the end of this session the patient will be able to: 

✓ Learn the role of diet on blood pressure 

✓ Identify foods that are high in sodium 

✓ Identify hidden sources of sodium 

✓ Know if they are getting too much sodium each day 

✓ Identify foods that are high in potassium, magnesium and 

calcium 

 



6 
Nutrition – Reading Food 

Labels 

By the end of this session the patient will be able to: 

✓ Learn how to quickly understand information on food labels and 

choose heart healthy foods 

7 Your Psychosocial Risks 

By the end of this session the patient will be able to: 

✓ Learn about the different kinds of stress and what they can do 

about them 

✓ Brainstorm coping strategies with peers 

 

8 
How Much Physical 

Activity is Good For You? 

By the end of this session the patient will be able to: 

✓ Discuss the importance of keeping regular physical activity part 

of your lifestyle 

✓ Discuss the recommended amount of physical activity that can 

give your health benefits 

✓ Discuss the recommended amount of physical activity that may 

reverse cardiovascular disease 

 

8 
Progress Your Exercise 

Program 

By the end of this session the patient will be able to: 

✓ Discuss why progressing your exercise program (aerobic + 

resistance training) is important 

✓ Identify when it is safe to progress your exercise program 

✓ Progress your exercise program safely 

 

 

 


