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Abstract: Although the effectiveness of cardiac rehabilitation (CR) programs in secondary prevention
is well-recognized, there is a lack of studies exploring the potential of mobile health to enhance
educational interventions within CR. The objective is to assess the impact of a structured WhatsApp-
assisted health educational intervention, in conjunction with the usual care, compared to the usual
care alone among participants enrolled in a CR program. The trial will recruit 32 participants
enrolled in a CR program, who will be randomly assigned to a structured WhatsApp-assisted health
educational intervention plus usual care or usual care alone group. The intervention will span 4 weeks,
with assessments at baseline, 4 weeks, and 3, 6, and 12 months. The primary outcome measure
is the cardiovascular risk factors knowledge score. Secondary outcomes include physical activity
levels, anxiety and depression, and quality of life. Expected results include improved knowledge
of cardiovascular risk factors, increased physical activity levels, and better mental health outcomes
in the intervention group. Additionally, an enhancement in the overall quality of life is anticipated.
These findings are expected to underscore the value of integrating mHealth with traditional CR
methods, potentially shaping future approaches in chronic disease management and prevention.
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1. Introduction

Cardiac diseases are one of the leading causes of mortality worldwide [1]. Specifically,
ischemic cardiopathy was responsible for 18.6 million deaths in 2019 [1]. Cardiac rehabili-
tation (CR) programs, defined as multidisciplinary interventions involving exercise and
education, over the last decade have emerged as a valuable secondary prevention strategy
to promote lifestyle changes [2], improve cardiopulmonary fitness [3], reduce the risk of
mortality [4,5], and enhance mental health [6].

The scientific literature has demonstrated that educational interventions targeting
patients living with cardiovascular diseases have a positive effect on disease knowledge,
behavioral changes, and health-related quality of life and decrease the recurrence of cardiac
events [7,8]. Moreover, different guidelines propose specific topics that should be taught to
patients with cardiomyopathies [8,9]. However, there is a lack of consensus about the most
effective method for delivering this educational content effectively [10–12].

Mobile health (mHealth) presents itself as a versatile solution, offering an alternative
to traditional in-person interventions or enhancing these visits by minimizing barriers
such as distance, cost, and time [13–15]. This innovative approach leverages technology
to provide accessible healthcare options, bridging gaps that often exist in conventional
healthcare settings [13,14]. This is particularly relevant in the context of CR, where the use
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of technology has been rapidly expanding [12]. Among various mHealth tools, WhatsApp,
a free and widely used instant messaging app, shows promise and potential in health
education [16]. Its effectiveness has been demonstrated in delivering educational content
on topics like tobacco consumption and cardiovascular risk to patients with heart conditions,
yielding positive results in patient outcomes [17].

Studies such as those conducted by Arantes et al. [10] and Pinzon et al. [18] have
highlighted the significant benefits of incorporating technology into CR programs. These
benefits include improved patient adherence to CR programs, reduced anxiety, facilitated
recovery processes, and delayed disease progression. Additionally, the use of educational
interventions in CR has been shown to increase patients’ knowledge and awareness of
risk factors and lifestyle impacts [17,19]. However, despite the growing trend in utilizing
mHealth for educational purposes in CR [20], especially post-COVID-19 pandemic [21],
research focusing on the Latin American region remains limited [22].

In Colombia, WhatsApp has emerged as the predominant communication platform
among the adult population. Its extensive adoption is evident, with statistics showing that
eight out of every ten Colombians use WhatsApp as their primary mode of communica-
tion [23]. This widespread usage positions WhatsApp as an ideal medium for effective and
extensive engagement, particularly in the realm of healthcare and patient education.

Given this context, the objective of this research is to explore the potential of WhatsApp
as a tool for enhancing CR programs. Specifically, this study aims to assess the impact
of a structured WhatsApp-assisted health educational intervention, in conjunction with
the usual care, on improving participants’ knowledge of cardiovascular risk factors, their
physical activity levels, and mental health parameters such as anxiety and depression.
Additionally, this study will evaluate the intervention’s effect on the overall quality of life
of participants attending a CR program. These assessments will be conducted immediately
following the intervention and then again 12 months later, allowing for a comparison of
the long-term effects of the WhatsApp-assisted approach versus the usual care alone. This
research seeks to provide valuable insights into the efficacy of integrating mobile health
technology with traditional care methods in CR settings.

2. Experimental Design
2.1. Study Design

The study design is a single-blinded, two-arm, parallel, randomized controlled trial
comparing the effects of a WhatsApp-assisted health educational intervention to those of
the usual care on knowledge of cardiovascular risk factors, physical activity levels, and
mental health in adults attending a CR program.

2.2. The Theoretical Basis of Our Work

This study is supported by the transtheoretical model of change (TTM) developed by
Prochaska and DiClemente [24] and the andragogy that describes the adult learner [24].
The TTM can be used to determine individuals’ intention to change according to stages
including precontemplation (the new behavior is not considered), contemplation (the new
behavior is contemplated but not acted upon), preparation (efforts are made to prepare for
adopting the new behavior), action (the initial behavior change is made), and maintenance
(the new behavior is maintained over time). The andragogy [24] theory has five assump-
tions: somebody (1) has an independent self-concept and can direct their learning, (2) has
accumulated a reservoir of life experiences that is a rich resource for learning, (3) has learn-
ing needs closely related to changing social roles, (4) is problem-centered and interested in
the immediate application of knowledge, and (5) is motivated to learn by internal rather
than external factors [25].

2.3. Study Setting

Participants will be recruited in Bucaramanga, Colombia, which is ranked the city
with the ninth-largest population in the country, with 607,428 people according to the
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2019 National Statistics Projections. Participants will be selected from the outpatient clinic
“Profesionales de la Salud y Cia LTDA” located in a tertiary care center.

2.4. Participants

Eligible individuals must be over 18 years of age, possess a smartphone with a data
plan or Wi-Fi access, and have proficiency in using the WhatsApp application, including
basic skills to read, write, and interact with content on the platform. Additionally, they
should be prescribed at least 20 CR sessions. Exclusion criteria include participation in any
CR program in the past, a prior diagnosis of depression or anxiety, cognitive impairment as
indicated by a Mini-Mental Test score below 25, institutionalization, severe co-morbidities
contraindicating CR, or experiencing severe surgical complications such as a general stroke
with severe disability.

3. Procedure
3.1. Recruitment

All patients seeking appointments at the outpatient clinic ‘Profesionales de la Salud y
Cia LTDA’ for CR will undergo screening to identify those who meet these criteria. Those
who qualify will be provided with detailed study information, and informed consent will
be obtained before participation.

3.2. Randomization and Masking

Randomization will be conducted after baseline assessment. The participants will be
randomized into one of the two groups: WhatsApp-assisted health educational interven-
tion with the usual care (intervention group) or the usual care (control group). We will
employ permuted block randomization for participant allocation. This approach involves
generating a randomized sequence using varying block sizes to assign participants to differ-
ent treatment groups. This method ensures balanced group sizes and minimizes selection
bias. To maintain methodological quality and safeguard this study’s integrity, an allocation
concealment strategy will be utilized involving the use of sealed opaque envelopes. These
envelopes will be sequentially numbered and prepared by an individual not involved
in the enrollment or assessment of participants. They will only be opened by personnel
separate from the envelope preparation and assessment processes, thereby maintaining the
concealment of the allocation sequence until assignment and preventing potential biases.
Evaluators and data analysts will be masked to treatment allocation; however, participants
will not be masked. Furthermore, the evaluator responsible for initial assessments will
be blinded to group assignments, ensuring an unbiased evaluation process. The therapist
administering the intervention via WhatsApp will be different from the one providing
usual care, reinforcing the independence of treatment delivery from the assessment process.
This structure is designed to maintain the integrity of the study by separating roles and
concealing group assignments from those conducting assessments. All team members
involved in this study were trained on the importance of maintaining blinding and will be
regularly monitored for compliance.

3.3. Follow-Up

Post-assessments will be conducted immediately after the intervention (4 weeks), as
well as at 3-, 6-, and 12-month follow-ups by telephone. See the flowchart of this study in
Figure 1.

3.4. Interventions

The WhatsApp-assisted intervention plus usual care group (16 participants) and
the usual care alone group (16 participants) will receive supervised exercise sessions
and an in-person educational intervention provided by the “Profesionales de la Salud”
Rehabilitation center.
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Figure 1. Flowchart of this study.

3.4.1. Usual Care

• Supervised exercise sessions

Participants will receive five 45-min sessions of exercise per week over 4 to 6 weeks.
The number of weeks depends on the number of sessions prescribed by the cardiologist.
Each session will include 5 min of warm-up and 30 min of moderate-intensity exercise
on the treadmill or recumbent bike. These exercises are designed by a physiotherapist
and involve a Borg scale effort perception of between 3 and 6, targeting 50% to 70% of
the maximum heart rate. Additionally, the sessions will include 10 min of endurance
exercise using elastic bands offering varying resistance levels, to be selected according to
the participant’s progress, with each exercise performed for 8–10 repetitions. The sessions
will conclude with a cooldown phase of 5 min. The sessions will be conducted in an
outpatient clinic located in a tertiary care center.

• In-person educational intervention

Participants will be engaged in twice-weekly, 10 min informational sessions conducted
in person by a registered physical therapist (PT) over a period of 4 to 6 weeks according
to the cardiologist’s prescription. To ensure personalized attention and effective learning,
each session will be conducted in small groups, limited to a maximum of 10 participants.
Additionally, patients will be provided with informative flyers that offer detailed insights
into their specific cardiac conditions, enhancing their understanding and engagement with
their healthcare journey.

3.4.2. The WhatsApp-Assisted Intervention

In addition to the usual care, the intervention group will receive a structured edu-
cational intervention delivered by daily WhatsApp messages including videos, images,
and/or podcasts, explicitly designed for this study. The maximum number of participants
in each WhatsApp-assisted group will be four, and, in total, there will be four groups. The
WhatsApp intervention will be delivered concurrently over the same 4-week period for
those with a 4-week exercise intervention and in the first 4 weeks for those with a 6-week
exercise intervention. The in-person educational intervention and the WhatsApp-assisted
intervention will be simultaneously conducted over the same 4-week period, ensuring a
cohesive and integrated approach to patient care.

In the WhatsApp-assisted intervention, there will be a weekly theme as follows:
hypertension, diabetes mellitus, smoking, and dyslipidemia. A WhatsApp message will be
sent once a day for four weeks from Monday to Friday, at 8:00 AM. Participants will receive
a message and an image of the physiopathology related to the weekly theme on Monday, a
message and an image with relevant medication information on Tuesday, an image and a
podcast about nutritional recommendations on Wednesday, a video of physical activity on
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Thursday, and an image with motivational phrases on Friday. In addition, every day after
sending the message, a member of the research team will be available to answer questions
from participants regarding the information provided.

The main functions of the WhatsApp-assisted intervention will be to enhance under-
standing and facilitate substantial lifestyle modifications in cardiac rehabilitation patients
by providing tailored guidance on disease management, pharmacological treatments, nutri-
tion, and physical activity through multimedia resources. The Knowing competencies will
focus on educating patients about their condition and its possible repercussions, promot-
ing awareness of heart-healthy dietary choices, emphasizing the importance of physical
activity for cardiac health, and identifying risk factors linked to poor lifestyle habits. This
foundational knowledge is crucial for patients to understand the why behind the recom-
mended changes, making it easier for them to commit to these adjustments. The Being
competencies concentrate on the patient’s self-awareness and reflection on their lifestyle
choices. Patients are encouraged to recognize the impact of their decisions on their reha-
bilitation journey. This aspect underscores the importance of personal responsibility and
the realization that their choices can lead to either positive or negative outcomes in their
recovery process. The Doing competencies are about translating knowledge and awareness
into action. Patients are expected to adhere to healthy eating recommendations, develop
the ability to set practical physical activity goals, and engage in educational programs to
acquire the tools needed for lifestyle modification. Through this structured approach, the
WhatsApp-assisted intervention seeks not only to inform but also to transform cardiac
rehabilitation patients, guiding them towards healthier lifestyle choices that support their
recovery and long-term wellbeing.

3.5. Development of WhatsApp Messages

The development of WhatsApp messages will be a critical component. The authors
will follow the steps outlined by the Pan American Health Organization (PAHO) for the
creation of edu-communicative material [26]. This process will ensure that the educational
content is not only informative but also engaging and tailored to the specific needs of
the participants.

3.5.1. Defining the Health Situation

Initially, the team will define the current health situation, focusing on the prevalence
and impact of cardiovascular diseases. This step will involve a thorough analysis of the
latest research and statistics to ensure that the content is relevant and up-to-date.

3.5.2. Identifying Educational Needs

The next step will involve identifying the educational needs of the participants. This
will be achieved through interviews with potential participants and healthcare professionals.
The goal is to understand the gaps in knowledge and misconceptions about cardiovascular
health, rehabilitation, and lifestyle changes.

3.5.3. Strategic Definition of Content

Once the educational needs are identified, the team will strategically define the content
to be included in the WhatsApp messages. This content will be designed to address the
identified needs in an interactive and engaging manner.

3.5.4. Strategic Plan for Production

The team will use free software tools such as Canva, Powtoon, Movie Maker, and
PowerPoint to create a total of 27 pieces, including images, pop quizzes, and videos. These
tools will enable the creation of visually appealing and easy-to-understand content.
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3.5.5. Design and Validation

Once the initial designs are complete, they will undergo a validation process. This
process will involve presenting the material to seven health science experts and six users
from a program to gather feedback. Their insights will be invaluable in refining the content
to ensure it is effective and resonates with the audience.

3.6. Adherence to the Intervention

Adherence to the supervised exercise sessions and the in-person educational interven-
tion will be monitored by an attendance signature. In addition, a member of the research
team will check the WhatsApp read receipts through the WhatsApp option “read by” every
day at 8 PM from Monday to Friday.

3.7. Providers

The usual care will not be provided by the research group, but will be delivered
by healthcare providers at the rehabilitation center. The WhatsApp intervention will be
delivered by two physiotherapists. One of them is specialized in CR, completed a master’s
in education, and has 12 years of clinical experience in CR. The second physiotherapist is
specialized in neurorehabilitation, completed a master’s in physiotherapy, and has 14 years
of clinical experience in CR.

3.8. Primary Outcome

Cardiovascular Risk Factors Knowledge (CRFK) Score: Specifically designed and
validated for this study, the knowledge questionnaire (Supplementary Materials) comprises
18 items across four disease-based dimensions: hypertension (4 items), diabetes mellitus
(5 items), smoking (4 items), and dyslipidemia (5 items). Each item, structured as a state-
ment, invites respondents to self-assess their knowledge using a five-point Likert scale,
ranging from ‘No Knowledge’ (1) to ‘Extensive Knowledge’ (5). The knowledge score for
each disease dimension is the average of its corresponding items. Additionally, through
these 18 questions, four thematic dimensions are covered: pathophysiology (4 items), phar-
macology (4 items), nutrition (6 items), and physical activity (4 items) (see Supplementary
Materials). Each thematic dimension is scored from 1 to 5, where a higher score reflects
more extensive understanding.

3.9. Secondary Outcomes
3.9.1. Physical Activity Levels

These will be assessed by the International Physical Activity Questionnaire (IPAQ) [27],
which has shown good test–retest reliability, achieving an intraclass correlation coefficient
of 0.70 in Colombian adults [28]. The IPAQ provides detailed insights into the time
spent walking or engaging in moderate- or vigorous-intensity activities as well as in
sedentary behaviors.

3.9.2. Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale (HADS) [29] will be used for assessment.
The reliability of the HADS was confirmed in a primary care setting in Colombia, with
Cronbach’s α at 0.85 and McDonald’s ω at 0.82; confirmatory factor analysis supported
a satisfactory two-factor structure [30]. This self-administered scale, commonly used in
non-psychiatric hospital settings and primary care, consists of 14 items. Each item offers
four response options, scored from 0 to 3. The total score ranges from 0 to 21, with 0 to
7 indicating a normal range, while scores from 8 to 21 are indicative of borderline or clinical
concerns about anxiety or depression.

3.9.3. Quality-of-Life Score

The Short Form-36 Health Survey (SF-36) will be employed for this assessment. In
Colombia, it has been validated in healthy individuals and those with chronic pain, diabetes,
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or depression, showing a test–retest reliability of above 0.70 [31] and exhibiting a robust
inter-rater reproducibility with an intraclass correlation coefficient of 0.80 [31]. The SF-36
questionnaire consists of 36 items evaluating both positive and negative health states across
eight domains: physical functioning, role–physical, bodily pain, general health, vitality,
social functioning, role–emotional, and mental health [32].

3.10. Sample Size Calculation

The sample size was calculated considering the main outcome and a test for a compar-
ison of means. This was based on the mean and standard deviation obtained in a previous
study carried out by Tang et al. (2018) [19], a power of 80%, a significance level of 5%,
and a 1: 1 ratio. Additionally, we doubled the sample size, anticipating possible losses to
follow-up. The calculation was performed using the statistical software STATA 16.1. The
result obtained was 16 participants per study group.

3.11. Statistical Analysis

Descriptive statistics such as means and standard deviations or medians and interquar-
tile ranges for continuous variables and frequency tables for categorical variables will
be used.

The bivariate analysis will be carried out to evaluate the differences in the variables
measured within each group and between the study groups using parametric or non-
parametric tests.

To evaluate the changes through follow-up, a repeated-measures analysis of variance
will be applied if data follow a normal distribution, or a non-parametric variance analysis
(ATS) if data do not follow a normal distribution [33]. Multivariable generalized estimating
equation (GEE) models [34] will be applied to determine the effects of group, time, and the
interaction between group and time on physical activity levels.

3.12. Ethical Considerations

The authors declare that the procedures will follow the ethical standards of the Com-
mittee of Responsible Human Experimentation, the World Medical Association, and the
Declaration of Helsinki. The ethical principles of confidentiality, charity, non-malfunction,
autonomy, and justice will be respected. The authors will obtain the informed con-
sent of the recruited participants. This research was approved by the Universidad de
Santander—Bucaramanga Research Ethics Board (Number: 023, 8 June 2021) and regis-
tered in the Australian New Zealand Clinical Trials Registry (ACTRN12622001446752).

3.13. Handling and Storage of Data

The data will be collected, processed, and stored in accordance with the policy for
data handling as described in Law 1581 of 2012 of the Republic of Colombia [35], and their
use will be exclusively for academic purposes. Electronic spreadsheets will be utilized for
data entry, and Microsoft OneDrive will serve as the storage medium on a secure server
provided by the university. All data will be treated confidentially and anonymized for the
purpose of analysis. During and after this study, physical copies of the data and related
documents will be securely kept in a locked file cabinet for 7 years.

4. Expected Results

This study aims to assess the effects of a structured WhatsApp-assisted health edu-
cational intervention on the knowledge of cardiovascular risk factors, physical activity
levels, and mental health, including anxiety and depression, as well as the overall quality
of life among participants in a CR program. Recognizing the proven effectiveness of CR in
various clinical scenarios for patients with cardiovascular diseases, these programs will
need to include health educational processes tailored to the participants’ needs.

Building on this foundation, our protocol will seek to evaluate the impact of CR by
enhancing the educational component through technology. We will be utilizing WhatsApp,
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a free, widely used platform, to deliver this intervention. While the use of social networks
for educational purposes is increasingly reported in the literature, publications in the Latin
American context remain scarce. This presents an opportunity to showcase a low-cost
community intervention strategy.

The educational strategy, designed to be delivered over four weeks, will align with
the characteristics of CR programs in Colombia. These programs vary in frequency and du-
ration but typically span at least a month. Our digital educational resources, animated and
easy to understand, will have been validated by experts and the target audience. They will
aim to provide clear, precise, relevant, truthful, timely, and updated information, covering
the four most prevalent cardiovascular risk factors in Colombia: hypertension, diabetes
mellitus, hypercholesterolemia, and smoking. The content will encompass physiology,
medication, diet, physical activity, and emotional management.

We expect a notable improvement in participants’ understanding of cardiovascular
risk factors due to the interactive and personalized nature of the WhatsApp-assisted ed-
ucational intervention. The intervention group will likely show a significant increase in
their cardiovascular risk factor knowledge score compared to the control group. Addition-
ally, an increase in physical activity levels among participants receiving the intervention
is expected. The daily engagement through WhatsApp, with its motivational messages
and informative content, will likely encourage participants to adopt more active lifestyles,
measurable through the IPAQ scores.

Another key expectation is the positive impact of the intervention on mental health.
Although we acknowledge that increased awareness could potentially lead to anxiety if
not properly managed, the structure of our intervention is designed to provide support
and reassurance, thereby mitigating negative emotional impacts and promoting mental
wellbeing. Therefore, we predict a reduction in anxiety and depression scores, as measured
by the HADS, especially in the intervention group. The supportive nature of the inter-
vention, coupled with regular information dissemination about cardiovascular health, is
expected to alleviate participants’ stress and anxiety. Research has demonstrated that in
anxious individuals, having more knowledge about their condition and prognosis can help
modulate their behaviors in a positive way. For instance, de la Maza et al. (2015) [36] have
shown that an educational program for parents of children with cancer not only increased
their knowledge about the disease but also reduced their anxiety levels. Similarly, Çankaya
and Şimşek (2021) [37] and Khalilzadeh Ganjalikhani et al. (2019) [38] support the notion
that health education can effectively reduce anxiety, improve self-efficacy, and enhance
the overall quality of life. Furthermore, an improvement in the quality of life, as reflected
in the SF-36 scores, is also anticipated. The comprehensive educational content, which
includes aspects like diet, exercise, and medication management, is likely to contribute to
this overall enhancement in life quality.

An important aspect of this study will be the evaluation of the intervention’s sustained
impact over time. We expect that the improvements in knowledge, physical activity, mental
health, and quality of life will not only be evident immediately after the intervention but
will also persist during the follow-up assessments at 3, 6, and 12 months. High adherence to
the intervention is also anticipated, given the convenience and familiarity of the WhatsApp
platform. The ease of receiving and interacting with educational content through a widely
used app is expected to foster consistent participant engagement.

In conclusion, this study is poised to offer significant insights into the effectiveness
of using a popular digital platform for health education in CR. The anticipated results are
expected to align with the evolving landscape of digital health interventions in chronic
disease management and prevention.

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/mps7020035/s1, Supplementary Materials. Cardiovascular risk
factors knowledge questionnaire.

https://www.mdpi.com/article/10.3390/mps7020035/s1
https://www.mdpi.com/article/10.3390/mps7020035/s1


Methods Protoc. 2024, 7, 35 9 of 10

Author Contributions: Conceptualization: A.M.J.-H., Z.R.R.-R., A.A.-F. and D.C.S.-R.; methodology:
A.M.J.-H., Z.R.R.-R., A.A.-F. and D.C.S.-R., writing—original draft preparation: A.M.J.-H., Z.R.R.-R.,
A.A.-F. and D.C.S.-R.; writing—review and editing: A.A.-F. and D.C.S.-R.; funding acquisition:
A.M.J.-H., Z.R.R.-R., A.A.-F. and D.C.S.-R. All authors have read and agreed to the published version
of the manuscript.

Funding: This research is receiving sponsorship from the 2021 Strengthening Call for Proposals at
the Universidad de Santander, Colombia [funding number FI74-21].

Institutional Review Board Statement: This study has been granted ethical approval by the Univer-
sity of Santander (Number: 023, 8 June 2021) prior to the commencement of data collection.

Informed Consent Statement: Not applicable for protocols.

Data Availability Statement: As this document is a protocol, there are currently no data available
for sharing. Data and educational material will become accessible in accordance with this study’s
progression and subsequent data collection phases.

Acknowledgments: We sincerely thank the funder for its ongoing support of this project.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Roth, G.A.; Mensah, G.A.; Johnson, C.O.; Addolorato, G.; Ammirati, E.; Baddour, L.M.; Barengo, N.C.; Beaton, A.Z.; Benjamin,

E.J.; Benziger, C.P.; et al. Global Burden of Cardiovascular Diseases and Risk Factors, 1990–2019. J. Am. Coll. Cardiol. 2020, 76,
2982–3021. [CrossRef] [PubMed]

2. Naranjo Estupiñan, N.; Diaz Quijano, F.; Garcia, R. Influencia de La Rehabilitación Cardíaca Sobre La Tasa de Re-Hospitalización
En Pacientes Con Infarto Agudo de Miocardio, Santander, Colombia. Rev. Salud Publica 2012, 14, 831–841.

3. Tutor, A.; Lavie, C.J.; Kachur, S.; Dinshaw, H.; Milani, R.V. Impact of Cardiorespiratory Fitness on Outcomes in Cardiac
Rehabilitation. Prog. Cardiovasc. Dis. 2022, 70, 2–7. [CrossRef]

4. Goel, K.; Lennon, R.J.; Tilbury, R.T.; Squires, R.W.; Thomas, R.J. Impact of Cardiac Rehabilitation on Mortality and Cardiovascular
Events after Percutaneous Coronary Intervention in the Community. Circulation 2011, 123, 2344–2352. [CrossRef]

5. Hedback, B.; Perk, J.; Wodlin, P. Long-Term Reduction of Cardiac Mortality after Myocardial Infarction: 10-Year Results of a
Comprehensive Rehabilitation Programme. Eur. Heart J. 1993, 14, 831–883. [CrossRef]

6. Sharif, F.; Shoul, A.; Janati, M.; Kojuri, J.; Zare, N. The Effect of Cardiac Rehabilitation on Anxiety and Depression in Patients
Undergoing Cardiac Bypass Graft Surgery in Iran. BMC Cardiovasc. Disord. 2012, 12, 40. [CrossRef]

7. Ghisi, G.L.d.M.; Abdallah, F.; Grace, S.L.; 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, 160–174. [CrossRef]

8. American Association of Cardiovascular and Pulmonary Rehabilitation. Guidelines for Cardiac Rehabilitation and Secondary
Prevention Programs, 5th ed.; American Association of Cardiovascular and Pulmonary Rehabilitation: Chicago, IL, USA, 2013.

9. Arbelo, E.; Protonotarios, A.; Gimeno, J.R.; Arbustini, E.; Barriales-Villa, R.; Basso, C.; Bezzina, C.R.; Biagini, E.; Blom, N.A.;
de Boer, R.A.; et al. 2023 ESC Guidelines for the Management of Cardiomyopathies: Developed by the Task Force on the
Management of Cardiomyopathies of the European Society of Cardiology (ESC). Eur. Heart J. 2023, 44, 3503–3626. [CrossRef]

10. Arantes, E.d.C.; Dessotte, C.A.M.; Dantas, R.A.S.; Rossi, L.A.; Furuya, R.K. Educational Program for Coronary Artery Disease
Patients: Results after One Year. Rev. Bras. Enferm. 2018, 71, 2938–2944. [CrossRef] [PubMed]

11. Molina, D.; Valencia, S.; Agudelo, L. La Educación a Pacientes y Su Corresponsabilidad Como Herramientas Terapéuticas. Rev.
Colomb. Cardiol. 2017, 24, 176–181. [CrossRef]

12. Lee, K.C.S.; Breznen, B.; Ukhova, A.; Koehler, F.; Martin, S.S. Virtual Healthcare Solutions for Cardiac Rehabilitation: A Literature
Review. Eur. Heart J. Digit. Health 2023, 4, 99–111. [CrossRef] [PubMed]

13. Bostrom, J.; Sweeney, G.; Whiteson, J.; Dodson, J.A. Mobile Health and Cardiac Rehabilitation in Older Adults. Clin. Cardiol. 2020,
43, 118–126. [CrossRef] [PubMed]

14. Manji, K.; Hanefeld, J.; Vearey, J.; Walls, H.; de Gruchy, T. Using WhatsApp Messenger for Health Systems Research: A Scoping
Review of Available Literature. Health Policy Plan. 2021, 36, 594–605. [CrossRef] [PubMed]

15. Taylor, R.S.; Dalal, H.M.; McDonagh, S.T.J. The Role of Cardiac Rehabilitation in Improving Cardiovascular Outcomes. Nat. Rev.
Cardiol. 2022, 19, 180–194. [CrossRef] [PubMed]

16. Giordano, V.; Koch, H.; Godoy-Santos, A.; Belangero, W.D.; Pires, R.E.S.; Labronici, P. WhatsApp Messenger as an Adjunctive
Tool for Telemedicine: An Overview. Interact. J. Med. Res. 2017, 6, e6214. [CrossRef] [PubMed]

17. Chow, C.K.; Redfern, J.; Hillis, G.S.; Thakkar, J.; Santo, K.; Hackett, M.L.; Jan, S.; Graves, N.; De Keizer, L.; Barry, T.; et al. Effect of
Lifestyle-Focused Text Messaging on Risk Factor Modification in Patients with Coronary Heart Disease: A Randomized Clinical
Trial. J. Am. Med. Assoc. 2015, 314, 1255–1263. [CrossRef] [PubMed]

18. Guerra Pinzon, A. Educación Del Paciente Cardiovascular En Los Programas de Rehabilitación Cardiaca. Rev. Mex. Enfermería
Cardiol. 2000, 8, 25–30.

https://doi.org/10.1016/j.jacc.2020.11.010
https://www.ncbi.nlm.nih.gov/pubmed/33309175
https://doi.org/10.1016/j.pcad.2021.11.001
https://doi.org/10.1161/CIRCULATIONAHA.110.983536
https://doi.org/10.1093/eurheartj/14.6.831
https://doi.org/10.1186/1471-2261-12-40
https://doi.org/10.1016/j.pec.2014.01.012
https://doi.org/10.1093/eurheartj/ehad194
https://doi.org/10.1590/0034-7167-2017-0280
https://www.ncbi.nlm.nih.gov/pubmed/30517396
https://doi.org/10.1016/j.rccar.2016.07.013
https://doi.org/10.1093/ehjdh/ztad005
https://www.ncbi.nlm.nih.gov/pubmed/36974268
https://doi.org/10.1002/clc.23306
https://www.ncbi.nlm.nih.gov/pubmed/31825132
https://doi.org/10.1093/heapol/czab024
https://www.ncbi.nlm.nih.gov/pubmed/33860314
https://doi.org/10.1038/s41569-021-00611-7
https://www.ncbi.nlm.nih.gov/pubmed/34531576
https://doi.org/10.2196/ijmr.6214
https://www.ncbi.nlm.nih.gov/pubmed/28733273
https://doi.org/10.1001/jama.2015.10945
https://www.ncbi.nlm.nih.gov/pubmed/26393848


Methods Protoc. 2024, 7, 35 10 of 10

19. Tang, Y.H.; Chong, M.C.; Chua, Y.P.; Chui, P.L.; Tang, L.Y.; Rahmat, N. The Effect of Mobile Messaging Apps on Cardiac Patient
Knowledge of Coronary Artery Disease Risk Factors and Adherence to a Healthy Lifestyle. J. Clin. Nurs. 2018, 27, 4311–4320.
[CrossRef]

20. Wongvibulsin, S.; Habeos, E.E.; Huynh, P.P.; Xun, H.; Shan, R.; Porosnicu Rodriguez, K.A.; Wang, J.; Gandapur, Y.K.; Osuji, N.;
Shah, L.M.; et al. Digital Health Interventions for Cardiac Rehabilitation: Systematic Literature Review. J. Med. Internet Res. 2021,
23, e18773. [CrossRef]

21. Yuan, G.; Shi, J.; Jia, Q.; Shi, S.; Zhu, X.; Zhou, Y.; Shi, S.; Hu, Y. Cardiac Rehabilitation: A Bibliometric Review from 2001 to 2020.
Front. Cardiovasc. Med. 2021, 8, 672913. [CrossRef]

22. dos Santos, R.Z.; Almeida, S.; Scheafer, A.K.; Karsten, M.; Oh, P.; Benetti, M.; Ghisi, G.L.d.M. Feasibility of a Virtual Educational
Programme for Behaviour Change in Cardiac Patients from a Low-Resource Setting. Int. J. Environ. Res. Public Health 2023,
20, 5934. [CrossRef] [PubMed]

23. Eight out of Every Ten Colombians Use WhatsApp for Communication. Portfafolio 2022. Available online: https://www.portafolio.
co/economia/finanzas/whatsapp-ocho-de-cada-10-colombianos-usa-la-aplicacion-para-comunicarse-570525 (accessed on
24 February 2024).

24. Prochaska, J.O.; Di Clemente, C.C. Transtheoretical Therapy: Toward a More Integrative Model of Change. Psychotherapy 1982, 19,
276–288. [CrossRef]

25. Merriam, S.B. Andragogy and Self-Directed Learning: Pillars of Adult Learning Theory. New Dir. Adult Contin. Educ. 2001, 2001,
3–14. [CrossRef]

26. Rice, M.; Valdivia, L. A Simple Guide for Design, Use, and Evaluation of Educational Materials. Health Educ. Q. 1991, 18, 79–85.
[CrossRef] [PubMed]

27. Benedetti, T.R.B.; Antunes, P.D.C.; Rodriguez-añez, C.R. Reproducibility and Validity of the International Physical Activity
Questionnaire (IPAQ) in Elderly Men. Rev. Bras. Med. Esporte 2007, 13, 9–13.

28. Angarita-Fonseca, A.; Orostegui, M.; Camargo, D.M. Evaluation of the Reliability of the International Physical Activity Questionnaire
(IPAQ) and the Global Physical Activity Questionnaire (GPAQ) in an Adult Population from the Urban Area of Bucaramanga; Universidad
Industrial de Santander: Bucaramanga, Colombia, 2010.

29. Navarrete, B.H.; Vázquez, Ó.G.; Talamantes, A.L. Inventario de Ansiedad y Depresión Hospitalaria y Escala de Retiro de Patrón
de Conducta Tipo A En Pacientes Con Enfermedades Cardiovasculares: Propiedades Psicométricas. Psicol. Salud 2018, 28, 121–130.
[CrossRef]

30. Cassiani-Miranda, C.A.; Scoppetta, O.; Cabanzo-Arenas, D.F. Validity of the Hospital Anxiety and Depression Scale (HADS) in
Primary Care Patients in Colombia. Gen. Hosp. Psychiatry 2022, 74, 102–109. [CrossRef] [PubMed]

31. Lugo, A.L.H.; García, G.H.I.; Gómez, R.C. Reliability of SF-36 quality of life in health questionnaire in Medellín, Colombia. Rev.
Fac. Nac. Salud Pública 2006, 24, 37–50.

32. Vilagut, G.; Ferrer, M.; Rajmil, L.; Rebollo, P.; Permanyer-Miralda, G.; Quintana, J.M.; Santed, R.; Valderas, J.; Ribera, A.;
Domingo-Salvany, A.; et al. El Cuestionario de Salud SF-36 Español: Una Década de Experiencia y Nuevos Desarrollos. Gac.
Santi 2005, 19, 135–150. [CrossRef]

33. Noguchi, K.; Gel, Y.R.; Brunner, E.; Konietschke, F. nparLD: An R Software Package for the Nonparametric Analysis of
Longitudinal Data in Factorial Experiments. J. Stat. Softw. 2012, 50. Available online: https://publications.goettingen-research-
online.de/handle/2/61433 (accessed on 1 March 2024). [CrossRef]

34. Karun, K.M.; Deepthy, M.S. Generalized Estimating Equations in Longitudinal—ProQuest. Res. J. Pharm. Technol. 2023, 16,
2381–2384.

35. Departamento Administrativo Nacional de Funciones Públicas. Ley 1581 de 2012, de Protección de Datos Personales; Diario Oficial
de Colombia: Bogotá, Colombia, 2012; pp. 1–9. Available online: https://www.funcionpublica.gov.co/eva/gestornormativo/
norma.php?i=49981 (accessed on 1 March 2024).

36. de la Maza, L.V.; Fernández, C.M.; Concha, R.L.; Santolaya, D.M.E.; Villarroel, C.M.; Castro, C.M.; Torres, T.J.P. Impacto de Un
Programa Educativo a Los Padres de Niños Con Cáncer En El Aumento Del Conocimiento de La Enfermedad de Sus Hijos y La
Disminución de La Ansiedad. Rev. Chil. Pediatría 2015, 86, 351–356. [CrossRef] [PubMed]

37. Çankaya, S.; Şimşek, B. Effects of Antenatal Education on Fear of Birth, Depression, Anxiety, Childbirth Self-Efficacy, and Mode
of Delivery in Primiparous Pregnant Women: A Prospective Randomized Controlled Study. Clin. Nurs. Res. 2021, 30, 818–829.
[CrossRef]

38. Khalilzadeh Ganjalikhani, M.; Tirgari, B.; Roudi Rashtabadi, O.; Shahesmaeili, A. Studying the Effect of Structured Ostomy
Care Training on Quality of Life and Anxiety of Patients with Permanent Ostomy. Int. Wound J. 2019, 16, 1383–1390. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1111/jocn.14538
https://doi.org/10.2196/18773
https://doi.org/10.3389/fcvm.2021.672913
https://doi.org/10.3390/ijerph20115934
https://www.ncbi.nlm.nih.gov/pubmed/37297538
https://www.portafolio.co/economia/finanzas/whatsapp-ocho-de-cada-10-colombianos-usa-la-aplicacion-para-comunicarse-570525
https://www.portafolio.co/economia/finanzas/whatsapp-ocho-de-cada-10-colombianos-usa-la-aplicacion-para-comunicarse-570525
https://doi.org/10.1037/h0088437
https://doi.org/10.1002/ace.3
https://doi.org/10.1177/109019819101800108
https://www.ncbi.nlm.nih.gov/pubmed/2037504
https://doi.org/10.25009/pys.v28i1.2544
https://doi.org/10.1016/j.genhosppsych.2021.01.014
https://www.ncbi.nlm.nih.gov/pubmed/33750606
https://doi.org/10.1157/13074369
https://publications.goettingen-research-online.de/handle/2/61433
https://publications.goettingen-research-online.de/handle/2/61433
https://doi.org/10.18637/jss.v050.i12
https://www.funcionpublica.gov.co/eva/gestornormativo/norma.php?i=49981
https://www.funcionpublica.gov.co/eva/gestornormativo/norma.php?i=49981
https://doi.org/10.1016/j.rchipe.2015.04.027
https://www.ncbi.nlm.nih.gov/pubmed/26593888
https://doi.org/10.1177/1054773820916984
https://doi.org/10.1111/iwj.13201
https://www.ncbi.nlm.nih.gov/pubmed/31419023

	Introduction 
	Experimental Design 
	Study Design 
	The Theoretical Basis of Our Work 
	Study Setting 
	Participants 

	Procedure 
	Recruitment 
	Randomization and Masking 
	Follow-Up 
	Interventions 
	Usual Care 
	The WhatsApp-Assisted Intervention 

	Development of WhatsApp Messages 
	Defining the Health Situation 
	Identifying Educational Needs 
	Strategic Definition of Content 
	Strategic Plan for Production 
	Design and Validation 

	Adherence to the Intervention 
	Providers 
	Primary Outcome 
	Secondary Outcomes 
	Physical Activity Levels 
	Anxiety and Depression Scale 
	Quality-of-Life Score 

	Sample Size Calculation 
	Statistical Analysis 
	Ethical Considerations 
	Handling and Storage of Data 

	Expected Results 
	References

