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A B S T R A C T
A R T I C L E I N F O
Key words:
 Objective: To evaluate the effectiveness of a comprehensive educational intervention in a hybrid model of cardiac re-
habilitation in Spain during the COVID-19 pandemic.
Methods: In a prospective pretest-posttest pilot study a pooled sample of patients attending hybrid cardiac rehabilita-
tion in Spain received a culturally-adapted education intervention for 6 weeks. Participants completed surveys at
pre- and post-rehabilitation assessing disease-related knowledge, health literacy, adherence to the Mediterranean
Diet and self-efficacy. Physical activity was measured by number of steps per day using wearable activity tracking de-
vices. Satisfaction with the educational materials was also evaluated by a survey with a 10 point Likert-type scale and
yes/no and open-ended questions.
Results: Eighty-one(99%) participants completed both assessments. There was significant improvement in disease-
related knowledge(p < 0.001), physical activity(p < 0.001), and adherence to the diet(p = 0.005) post-
rehabilitation. The number of participants that were classified as having “high health literacy skills” increased by
17%. Post-rehabilitation knowledge was associated with education level (ß = 0.430; p = 0.001),pre-rehabilitation
knowledge (ß = 0.510; p = 0.002), and high health literacy skills (ß = 0.489; p = 0.01). Educational materials
were highly satisfactory to participants.
Conclusion: Significant increases in disease-related knowledge and health behaviors in patients attending hybrid
models of cardiac rehabilitation are encouraging results that support the value of implementing comprehensive edu-
cational initiatives to programs in Spain.
Innovation: This work presents preliminary evidence of the effectiveness of thefirst comprehensive education interven-
tion that is open access and culturally adapted to people living with cardiovascular disease in Spain.
Cardiac rehabilitation
Patient education as topic/methods
Pilot projects
Process assessment, healthcare/methods
Health behaviour
Health knowledge, attitudes, practice
1. Introduction

Cardiovascular disease (CVD) is the leading cause of disability and
death worldwide [1]. Coronary heart disease – the most common CVD –
causes 1.8 million or 27% of all deaths in Europe [2], and its prevalence
is estimated to increase by 18% by 2030 [3]. In Spain, CVD accounts for
1 in 4 deaths in men and one-third of deaths in women [4]. Spain has one
of the world’s highest life expectancies at birth [5,6], which combined
with other factors such as high proportion of immigrants result in
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challenges in the care of people living with CVD, including disability and
healthcare cost [7,8]. Cardiac Rehabilitation (CR) is a cost-effective
model of secondary prevention that can mitigate this burden [9-11].

CR aims to improve the functional capacity, wellbeing and health-
related quality of life of CVD patients through exercise training, risk factor
modification, psychosocial management and patient education and
counselling [11,12]. Research has shown that the most effective way to de-
liver CR is comprehensively (i.e., including all core components) [13]. De-
spite well-established benefits, comprehensive CR has low availability and
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is underutilized [14,15]. The coronavirus disease 2019 (COVID-19) pan-
demic has contributed to a further reduction in availability and access to
these programs [16].

Spain is among the countries worst hit by the Covid-19 pandemic, with
one of the highest rate of infections and deaths permillion inhabitants [17].
The limitations caused by the pandemic combinedwith the increasing need
for CR led to programs lacking resources to offer comprehensive care for
CVD patients. This situation forced programs to transition from traditional
models of CR (i.e., delivered in a clinical setting with weekly visits for exer-
cise, education and counselling over a period of several months) to alterna-
tivemodels of CR (i.e., community services, home support or individualized
management, delivered isolated or combined with in-person visitations
[i.e., hybrid model] using different types of communication such as
paper, telephone, apps, email, text message, web pages, online meetings
or direct contact) [18,19]. Although evidence suggests that the cost-
effectiveness of the delivery of CR through telerehabilitation is similar to
a centre-based program [20,21], programs were not prepared for such de-
livery when the pandemic started. In 2017, it was reported that alternative
CR models were available in only one-quarter of countries globally and
where offered, capacity was insufficient half the time [22]. In 2020, a
global survey of the impacts of COVID-19 on CR delivery around the
globe reported that over 60% of programs did not offer any remote model
of CR delivery [16]. The lack of and imposed transition to alternative
models led to various challenges during the pandemic, including the need
for resources to deliver all core components of CR such as patient education
[23-25]. Another gap highlighted by this survey was the availability of pa-
tient education resources to support the delivery of comprehensive CR
using alternative models such as fully virtual and hybrid programming
[16]. Due to the lack of resources, many programs cancelled education—
a critical component of patient self-management. Cardiac College™, a
patient-centered education website, bridged this gap for many programs
across the world.

To our knowledge, Cardiac CollegeTM is the only evidence-based and
theoretically-informed comprehensive educational program for CR. It is
available open access in 8 languages, including Spanish [26-29]. The goal
of this curriculum is to educate patients about the nature of CVD and its
medical management, how to get active and eat well, how to take care of
their psychosocial well-being and be an active self-manager. It comprises
5 modules delivered in-person, in print and/or online. Although the effec-
tiveness of Cardiac CollegeTM was confirmed in Spanish-speaking patients
from Latin America [28], the delivery of this education as an intervention
within a hybrid model of CR has not been previously assessed.

Therefore, the purpose of this pilot study was to evaluate the effective-
ness of Cardiac CollegeTM in a hybrid model of CR in Spain during the
COVID-19 pandemic, before implementing it more broadly. In the present
study, we also investigated patients’ satisfaction with the materials used
to deliver the education intervention.

2. Methods

2.1. Design

This was a prospective pretest-posttest pilot study. A pooled sample of
cardiac patients attending hybrid CR received the comprehensive educa-
tion intervention called Cardiac CollegeTM, with assessments carried out
at baseline (pre-CR) and at CR discharge (post-CR). The study was con-
ducted in the CR unit of the Hospital General Universitario Gregorio
Marañón (Madrid, Spain) following the standards required by the Declara-
tion of Helsinki and approved by the Hospital’s Ethics Committee (approval
number: RCA20). All participants provided written informed consent. Data
were collected between December/2020 and July/2021.

2.2. Setting and intervention

The Hospital General Universitario Gregorio Marañón is in Madrid,
Spain. The CR program is located within the hospital and cares for
2

approximately 500 patients annually. The healthcare team is comprised
of a physical medicine and rehabilitation physician, two cardiologists,
two nurses, one physiotherapist, one psychologist and one administrative
assistant. CR participants were offered supervised exercise sessions twice
a week for 6 weeks, and provided a home exercise prescription for the
other days of the week. The educational intervention consisted of a weekly
lecture covering the following topics: cardiovascular diseases, cardiovascu-
lar risk factors, medical therapy, healthy diet, exercise and physical activity,
and CR phase III (i.e., community support to maintain or improve current
health or cardiac patients).

Due to the COVID-19 pandemic, adaptations were made to the CR pro-
gram due to government restrictions and to reduce transmission. Patients
who were clinically stable or who could not attend face-to-face sessions un-
derwent onsite personal training sessions with the healthcare team to exer-
cise at home and follow the lesson plans for self-learning. Weekly contacts
with the healthcare team were scheduled to support and educate these pa-
tients.

2.3. The Spanish version of Cardiac CollegeTM: culturally-adapted to people
living in Spain

Cardiac CollegeTM was developed originally in English and followed a
rigorous and theory-based process, by local and international CR experts
and patient partners [30]. All content is written in plain language to ensure
clear and actionable messaging for a diverse audience. The original version
was translated to Spanish, culturally-adapted and tested in a group of 249
Spanish speaking patients attending onsite CR in three Latin American
countries [28]. Significant improvements in disease-related knowledge,
health literacy, self-efficacy, and health behaviours were identified [28].

Based on best practices in translation and adaptation [31,32], the Span-
ish version of Cardiac CollegeTM was adapted for use in Spain through two
steps: (1) the original version of the materials and the Spanish translation
were checked for consistency and terms were adapted tomatch the Spanish
dialect spoken in Spain; and, (2) the material was given to a group of 8 ex-
perts in CR (two physical medicine and rehabilitation physicians, two car-
diologists, two nurses, and one physiotherapist). These steps were
following to harmonize and culturally adapt the material, making adapta-
tions that addressed the guidelines and care CVD patients receive in Spain
and eliminating any elements that might be conceptually inappropriate or
could cause any confusion.

Culturally adapted materials for use in Spain were added to the Cardiac
CollegeTM website and included the patient guide, lesson plans and 12 edu-
cational videos. The patient guide was comprised of 9 booklets organized
into the five pillars of the Cardiac CollegeTM curriculum named treat
heart disease (4 booklets), get active (1 booklet), eat healthy (1 booklet),
feel well (2 booklets), and take control (1 booklet). PDFs of the booklets
were available online for download at the Cardiac CollegeTM website and
research participants received a printed copy of the booklets if requested.
In addition, each participant of the study received six weekly lesson plans
that provided a summary of all educational materials (including links) to
support their 6-week educational program. Finally, 12 animated videos
(mean duration of 5 minutes each) were also created.

2.4. Participants

Patients with coronary heart disease, heart failure, cardiomyophathy,
valvular heart disease or arrhythmias recruited from a CR programwere in-
cluded. The exclusion criteria were: lack of Spanish-language proficiency,
and any visual, cognitive or serious psychiatric condition that would pre-
clude the participant from completing the surveys.

Previous studies using Cardiac CollegeTM that had disease-related
knowledge as the primary outcome indicated that a sample size of 84 was
sufficient to reach a small to moderate effect size (d = 0.25), with a statis-
tical power of 0.95, and a 1-sided alpha of 0.025, including a 60% retention
rate. Patients were recruited continuously until the desired sample size was
achieved.
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2.5. Procedures

Patients were invited to participate in the study during their initial as-
sessment. Consenting patients completed an online survey (pre-CR survey)
administered via REDCap and used a wearable activity tracker for 7 days.
At the end of the 6-week CR program participants were invited to complete
another online survey (post-CR survey) via REDCap and wore the activity
tracker for another 7 days.

All participants received a printed version of the Cardiac CollegeTM

guide or were instructed to download PDFs of these materials online. A
schedule of education and 6 lesson plans were also available to participants
in print or online. Participants received 7 educational sessions of 60 mi-
nutes in duration each, delivered once a week by the CR team onsite or
through self-learning where patients were instructed to learn about specific
topics at home. For self-learning sessions, there were weekly opportunities
to ask questions about the educational topic. The education schedule is de-
scribed in Appendix 1.

2.6. Outcome measures

Disease-related knowledge, health literacy, physical activity, adherence
to the Mediterranean diet, and exercise self-efficacy were assessed at pre-
and post-CR using Spanish versions of psychometrically-validated scales
as outlined below. Pre-CR, all participants self-reported ethnicity, educa-
tion level, marital and work status. Post-CR, they also completed a satisfac-
tion survey about the educational materials, which included 10 Likert-type,
yes/no and open-ended questions. Clinical characteristics (CR referral indi-
cation and cardiac risk factors) were extracted from medical records.

2.6.1. Disease-related knowledge
Assessed using the short version of the Coronary Artery Disease Educa-

tion Questionnaire (CADE-Q SV) [33], which consists of 20 true/false/I
don't know items about medical condition, risk factors, exercise, nutrition,
and psychosocial risk. The maximum score possible is 20 overall, four for
each domain, with higher scores indicating better knowledge. The Spanish
version of CADE-Q SV has been psychometrically-validated [33].

2.6.2. Health literacy
Measured using three instruments named the BRIEF Health Literacy

Screening Tool [34], the Medical Term Recognition Test (METER) [35],
and the Newest Vital Sign (NVS) [36]. As health literacy has different di-
mensions, these multiple tools were used. The BRIEF measures health liter-
acy skills by asking respondents to complete four questions using a 5-point
Likert-type scale. Score ranges are 4-12 (inadequate), 13-16 (marginal),
and 17-20 (adequate) [34]. The METER measures respondents’ prior read-
ing experience by instructing them to mark actual medical terms in a list of
70 words. Score ranges are 0-20 (low), 21-34 (marginal), and 35-40 (func-
tional health literacy) [35]. The NVS measures nutrition reading, compre-
hension, and numeracy through six questions regarding the information
found on an accompanying nutrition label. Score ranges from 0-6, with
scores ≥ 4 considered evidence of adequate health literacy [36]. A com-
bined measure named “high health literacy skills” was created by combin-
ing the results obtained using the three instruments (i.e. BRIEF,METER and
NVS). The criterion used for combining these measures was a simple ap-
proach that allowed the combination of adequate levels in all three skills.
Therefore, when participants presented adequate health literacy measured
by the BRIEF and NVS and functional health literacy by METER, they were
classified as having high health literacy skills.

2.6.3. Physical activity
Measured by number of steps per day using wearable activity tracking

devices. All participants were instructed to report their steps for seven con-
secutive days (before CR intake and at discharge) using a log provided.
Mean steps per day were computed, with 7,500 steps corresponding to
150 minutes/week in chronic disease populations [37].
3

2.6.4. Adherence to the Mediterranean Diet (MD)
Assessed using the Mediterranean Diet Score (MDS) tool. This is a self-

administered tool consisting of 13 questions about food consumption fre-
quency and food intake habits related to the MD. Score ranges are 0-5
(low adherence to MD) and 10-13 (high adherence to MD) [38].

2.6.5. Exercise self-efficacy
Assessed using a modified version of the Bandura’s 18-item exercise

self-efficacy (ESE) scale, which asked respondents “How confident are
you that you can exercise most days of the week?” instead of three or
more times per week as the original version. Participants responded on a
5-point Likert scale ranging from1= “not confident at all” to 5= “very con-
fident” [39].

2.7. Statistical analysis

First, descriptive statistics were computed to describe participants’ so-
ciodemographic and clinical characteristics overall. Continuous variables
are presented as mean ± standard deviation (SD) and discrete variables
are presented as number (percentage) unless otherwise stated. Choice of
hybrid CR model was considered: differences in the sociodemographic
and clinical characteristics of participants that attended mostly sessions
onsite vs home-based were tested using t-tests or chi-square as appropriate.

Second, descriptive statistics were also used to describe satisfaction
with the educational materials. Pearson correlation coefficients were used
to determine the associations between satisfaction, knowledge and health
literacy. T-tests were used to test the difference in knowledge between par-
ticipants that presented higher health literacy levels and satisfaction.

Third, paired t-tests were used to investigate outcome changes between
assessments (i.e., pre- and post-CR). Given the effects of socioeconomic sta-
tus, health literacy among other factors on disease-related knowledge, sim-
ple and multiple linear regression models were computed to investigate
differences in overall post-CR knowledge (dependent variable) based on
these characteristics.

Given that multiple tests were performed, a more conservative ap-
proach was taken to denote statistical significance: an adjusted p-value of
less than 0.01 was considered significant [40]. All analysis was completed
using SPSS version 28.0 (IBM Inc. 2021, NYC).

3. Results

3.1. Participants’ characteristics

A flow diagram is shown in Fig. 1. Overall, 82 patients consented to par-
ticipate in this study and completed the pre-CR survey; 81 (99%) participants
completed both assessments. Table 1 presents the sociodemographic and clin-
ical characteristics of these participants. A comparison of characteristics
among those that completed most CR sessions onsite (n=42; 51%) vs.
those that completed most sessions at home (n=40; 49%) is also found in
Table 1. As shown, younger patients and those that had a diagnosis of cardio-
myopathy were significantly more likely to choose to attend more sessions
onsite as part of their hybrid CR model.

3.2. Effectiveness of education intervention

Mean scores of all outcome measures at each assessment are presented
in Table 2. As shown, there was a significant increase from pre- to post-CR
in total disease-related knowledge (p<0.0001), as well as in 4 out of 5 spe-
cific knowledge areas. Risk Factors was the area with the highest knowl-
edge at both assessment points. The biggest increase in knowledge post-
CR was in the psychological risk area. With regards to health literacy,
none of scores from the three instruments (i.e. BRIEF, METER and NVS) in-
creased significantly at post-CR when compared to pre-CR. The number of
participants that were classified as having “high health literacy skills” using
the combined health literacy measure increased by 17%.



Fig. 1. Flow diagram

Table 1
Participants’ sociodemographic and clinical characteristics overall and by main component of hybrid CR model (n=82)

Overall (n=82)

Main component of hybrid CR model

Mean±SD / n (%) Mostly onsite sessions (n=42) Mostly home-based sessions (n=40) p⁎

Sociodemographic characteristics
Age 57.2 ± 11.6 54.1 ± 12.2 60.4 ± 10.1 0.01
Sex (% male) 68 (83%) 37 (54%) 31 (46%) 0.47
Ethnicity (% European) 75 (92%) 37 (49%) 38 (51%) 0.90
Education (% ≤ elementary school) 32 (39%) 18 (56%) 14 (44%) 0.48
Work status (% retired) 27 (33%) 11 (41%) 16 (59%) 0.34
Marital status (% married) 52 (64%) 25 (48%) 27 (51%) 0.78

Clinical Characteristics
Coronary artery disease 64 (78%) 28 (44%) 14 (56%) 0.32
Percutaneous coronary intervention 56 (68%) 23 (41%) 33 (59%) 0.18
Smoking (% current) 53 (65%) 33 (62%) 20 (38%) 0.07
Dyslipidemia 42 (51%) 20 (48%) 22 (52%) 0.76
Obesity 40 (49%) 20 (50%) 20 (50%) 1.00
Hypertension 39 (48%) 19 (49%) 23 (51%) 0.87
Angina 21 (26%) 12 (57%) 9 (43%) 0.51
Diabetes type 2 16 (20%) 10 (63%) 6 (37%) 0.32
Heart failure 14 (17%) 10 (59%) 4 (41%) 0.11
Cardiomyopathy 11 (13%) 10 (90%) 1 (10%) 0.007
Family history of myocardial infarction 10 (12%) 8 (80%) 2 (20%) 0.06
Alcohol consumption (% high) 10 (12%) 4 (40%) 6 (60%) 0.53
Arrhythmia 10 (12%) 7 (70%) 3 (30%) 0.21
Metabolic Syndrome 8 (10%) 5 (63%) 3 (27%) 0.48
Sleep apnea 8 (10%) 3 (27%) 5 (63%) 0.48
Coronary artery bypass graft surgery 7 (9%) 5 (70%) 2 (3%) 0.26
Depression 5 (6%) 4 (80%) 1 (20%) 0.18
Fibrillation 4 (5%) 3 (75%) 1 (3%) 0.32
Valve disease 3 (4%) 2 (60%) 1 (40%) 0.56

Percentages in the different types of hybrid CR models are related to the number of participants identified by characteristic.
CR, cardiac rehabilitation; SD, standard deviation.
⁎ Difference between participants who attended different types of hybrid CR models.
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Table 2
Disease-related knowledge, health literacy, physical activity, adherence to the Mediterranean Diet and exercise self-efficacy pre- and post-CR (n = 81)

Outcome measures Possible score range Pre-CR Post-CR Change p

Disease-related knowledge
CADE-Q SV total scores (mean±SD) 0–20 15.1 ± 2.8 17.6 ± 2.1 +2.5 <0.001
Subscale: medical condition (mean±SD) 0–4 3.1 ± 1.1 3.5 ± 0.8 +0.4 <0.001
Subscale: risk factors (mean±SD) 0–4 3.6 ± 0.7 3.8 ± 0.5 +0.2 0.03
Subscale: exercise (mean±SD) 0–4 2.8 ± 0.8 3.4 ± 0.7 +0.6 <0.001
Subscale: diet (mean±SD) 0–4 3.2 ± 1.0 3.6 ± 0.4 +0.4 0.002
Subscale: physiological risk (mean±SD) 0–4 2.3 ± 1.0 3.1 ± 0.9 +0.8 <0.001

Health literacy
BRIEF total scores (mean±SD) 4–20 14.8 ± 2.4 15.2 ± 3.0 +0.4 0.16
Adequate health literacy, n (%) 17–20 20 (25%) 28 (35%) +11% -
METER total scores (mean±SD) 0–40 35.9 ± 5.2 35.5 ± 5.6 -0.4 0.46
Functional health literacy, n (%) 35–40 64 (79%) 62 (76%) -3% -
NVS total scores (mean±SD) 0–6 4.2 ± 2.0 4.3 ± 2.0 +0.1 0.18
Adequate health literacy, n (%) 4–6 53 (65%) 56 (69%) +4% -
High health literacy skills, n (%) - 10 (13%) 25 (30%) +17% -

Physical activity
Steps taken per day (mean±SD) - 9,991.2 ± 4,358.6 12,452.4 ± 4,594.6 +2461.2 <0.001
Participants who reached ≥ 7,500 per day, n (%) - 61 (74%) 70 (85%) +11% -

Adherence to the Mediterranean Diet
MDS total scores (mean±SD) 0–13 9.8 ± 1.7 10.8 ± 1.7 +1.0 0.005
Low adherence, n (%) 0–5 1 (1%) 0 (0%) -1% -
High adherence, n (%) 6–13 48 (59%) 56 (68%) +9% -

Exercise self-efficacy
Bandura’s SE scale (mean±SD) 0–5 3.33 ± 0.85 3.51 ± 0.73 +0.18 0.02

CADE-Q SV, Coronary Artery Disease Education Questionnaire Short Version; CR, cardiac rehabilitation; MDS,Mediterranean Diet Score;METER,Medical TermRecognition
Test; NVS, Newest Vital Sign; SD, standard deviation; SE self-efficacy.

G. Arrieta-Bartolomé et al. PEC Innovation 1 (2022) 100054
With regards to physical activity, mean steps per day increased signifi-
cantly from pre- to post-CR (p < 0.0001) and the number of participants
that reached ≥ 7,500 steps per day increased by 11%. With regard to ad-
herence to the Mediterranean Diet, MDS scores also increased significantly
from pre- to post-CR (p=0.005), with the percentage of participants classi-
fied with high adherence increasing by 9% at post-CR. As also shown in
Table 2, the increase in exercise self-efficacy scores was not considered sig-
nificant at post-CR when compared to pre-CR scores (p = 0.02).

The regression models are presented in Table 3. Results suggested that
education level, pre-CR knowledge and high health literacy skills are asso-
ciated with post-CR knowledge. The multiple regression analysis model
was significant (F = 10.40, p < 0.001) but with low power (R2 = 0.22);
however, all factors remained associated with post-CR knowledge.

3.3. Participants’ satisfaction with the educational materials

Overall, participantswere satisfiedwith the educational materials inter-
vention, thought they were useful to help the management of their condi-
tion, were often able to get the information they were looking for and
understand the information, and mostly described the amount of informa-
tion received by the materials as just right (Fig. 2). Fig. 2 also shows that
most participants used the educational materials provided outside of CR
sessions, with 53.8%, 46.8% and 39.4% reporting using the patient guide,
lesson plans and short videos more than 10 times per month, respectively.
Table 3
Simple and multiple regression analysis for disease-related knowledge total scores at po

Simple regression

Variables β SE p 95% CI Lower Bound 95% CI U

Age –0.034 0.028 0.84 –0.064 0.053
Sex –0.012 0.684 0.95 –1.503 1.411
Education level 0.510 0.429 0.002 0.672 2.499
Work status 0.021 0.152 0.90 -0.304 0.343
Type of hybrid CR model⁎ 0.015 0.429 0.91 -0.872 0.967
Pre-CR knowledge 0.536 0.085 0.002 0.129 0.493
High health literacy skills 0.522 0.438 0.01 –0.362 1.506

SE, standard error; CI, confidence interval; CR, cardiac rehabilitation.
⁎ More sessions onsite vs. more sessions at home.
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The topic (see Appendix 1) with the highest satisfaction was “heart medi-
cines” (mean = 2.5 ± 0.6/3; delivered on week 5) and the one with the
lowest satisfaction was “questions and CR phase III” (mean = 1.9 ± 0.9/
3; delivered on week 5). Finally, when asked what they would do if they
had a question about heart disease, 22% of participants reported they
would look for answers in the educational materials provided.

4. Discussion and conclusion

4.1. Discussion

Results of this pilot study demonstrate that delivery of a translated and
culturally adapted comprehensive, evidence- and theoretically-based,
patient-centered education intervention improved disease-related knowl-
edge and healthy behaviors (i.e., physical activity and adherence to the
Mediterranean diet) in participants of a hybrid CR model in Spain. Al-
though effectiveness of this intervention has been confirmed by others
[26-28], this study has for the first time shown the use of Cardiac CollegeTM

in a hybrid CR model. These results are timely and can be useful beyond
Spain, as many programs around the world have moved to a hybrid
model of care with some in-person contact at the beginning of the program
[16], as advocated by International CR Associations during the early stages
of the pandemic [41-45]. In addition, a global survey on the impacts of
COVID-19 pandemic on CR revealed a significant drop in the amount of
st-CR

Multiple regression

pper Bound β SE p 95% CI Lower Bound 95% CI Upper Bound

- - - - -
- - - - -
0.430 0.429 0.001 0.546 2.310
- - - - -
- - - - -
0.510 0.081 0.002 0.118 0.488
0.489 0.390 0.01 –0.322 1.306
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patient education delivery duemainly to the lack of reliable resources [16].
This pilot data provides preliminary support that effective materials are
available open access and could be a beneficial adjunct to CR programs in
Spain.

Health literacy is an important concept for people living with chronic
conditions as it helps them manage their condition and navigate the health
care environment [46,47]. Its definition goes beyond the understanding of
basic health information in medical situations and extends to skills and abil-
ities to obtain, process and understand health information, as well as apply-
ing it when making decisions related to health [48]. In the present study,
health literacywasmeasured using three instruments in order to incorporate
these different abilities. This study has not identified increases in any health
literacy skills after the education intervention which is in contrast to a previ-
ous study using the Spanish version of these educational materials in Latin
America [28]. This may be because participants from this study already pre-
sented high levels of health literacy at baseline, as is commonly seen in stud-
ies from high income countries [46]. In addition, there is a complex
relationship between health literacy, disease-related knowledge and educa-
tion, which is influenced by personal, situational, and socioenvironmental
factors such as socioeconomic level and place of living [47,49]. Regression
analysis from this study confirmed this significant association between
high health literacy skills and disease-related knowledge post educational in-
tervention.

There are considerable gaps in the literature concerning cardiac pa-
tients’ preferences, information needs and satisfaction with educational in-
terventions, especially within virtual learning. Understanding these
characteristics and creating alternative CR models aligned to what patients
want and need is paramount to increasing access and participation in these
programs [50]. In this pilot study, it was identified that participants were
satisfied overall with the educational materials (named patient guide,
short videos and lesson plans) and used them often, even beyond the CR
program. This study provides a starting point on this topic and invites re-
searchers to investigate in depth participants’ preferences and needs
about the delivery of core components in hybrid and virtual CR models.

While the present study provides preliminary evidence of the effective-
ness of a comprehensive patient education intervention in a hybrid CR
model in Spain, caution is needed when interpreting these results. First,
this was not a randomized study, so no causal conclusions can be drawn.
Also, there was no long-term follow-up after the intervention to establish
whether benefits are sustained, although this has been confirmed by
other studies using these educational materials [26-28]. Having a control
group, blinding and multiple assessments, and including other CR models
(e.g. onsite and virtual) and outcomes (e.g. functional capacity and motiva-
tion) should serve as the basis for future research. Second, generalizability
of the findings is limited by some selection and retention biases in the sam-
ple.Most of the educationalmaterials were only available online and not all
patients have equal internet access at home. It is unknown how generaliz-
able this intervention and the effects would be to other CR programs in
Spain, as well as among Spanish-speaking patients attending other hybrid
CR models around the world. Third, physical activity was assessed using
wearable activity tracking devices and although participants were recom-
mended towear the activity tracker all day and to take it off only on specific
occasions (e.g., while showering), it was not possible to supervise the wear-
ing time. Fourth, the MDS tool used to assess adherence to the Mediterra-
nean diet was not psychometrically validated to Spanish at the time of
the research. Finally, due to restrictions imposed by the pandemic, it was
not possible to collect data from our original target of 84 participants. How-
ever, our sample size was very close (n = 82; 98%).

4.2. Innovation

The COVID-19 pandemic has accelerated the need for patient education
materials in CR, which in some programswas the only resource available to
support patients during this delicate time [16]. Although there are numer-
ous educational resources available for patients enrolled in CR programs,
Cardiac CollegeTM is the only evidence-based, freely available and
7

culturally adapted to people living in Spain. This intervention is comprised
of multiple materials that can accommodate patient needs, learning prefer-
ences, health literacy levels, and learning abilities/limitations. Results from
this pilot study have provided preliminary results that this innovative edu-
cation intervention can be used in CR programs in Spain.

4.3. Conclusion

This pilot study provides preliminary results about the importance of
structured education for patients attending CR programs in Spain. Signifi-
cant increases in disease-related knowledge and health behaviors in pa-
tients attending hybrid models of CR are encouraging results that support
the value of implementing comprehensive educational initiatives to CRpro-
grams in Spain. In addition, although more research is needed, the fact that
this study happened during the first wave of the COVID-19 pandemic in one
of the hardest-hit countries and that participants improved their outcomes
andwere satisfied amidst restrictions show that these educational interven-
tions are valuable and should be made accessible to patients.
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