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Abstract: Cardiac rehabilitation is a beneficial multidisciplinary interventional protocol
that improves cardiovascular health and reduces mortality and morbidity rates in patients
with cardiovascular diseases. Multiple studies have demonstrated that the implemen-
tation of such protocols in patients with acute myocardial infarction (MI) dramatically
improved patients’ outcome. It is unfortunate that in practice, in spite of the advantages
of cardiac rehabilitation, this approach is seldom employed. Indeed, only some guidance,
such as American College of Cardiology and European Society of Cardiology guidelines,
recommends cardiac rehabilitation in their protocols. In particular, the European guideline
recommends its early implementation while the patient is still in hospital, whereas the
American guideline suggests that it should be approximately three weeks after discharge.
In Part 1 of this two-part comprehensive review, we provided a historical overview of car-
diac rehabilitation, a detailed examination of each component of the cardiac rehabilitation
programme, and its impact on cardiovascular health. In Part 2, the objective was to provide
a comprehensive explanation of the optimal timing for the commencement of the cardiac
rehabilitation programme, and to elucidate the factors that influence low engagement in
such programmes, as well as the gender-based differences in adherence.

Keywords: cardiac rehabilitation; myocardial infarction; illness perception; adherence;
gender difference

1. Introduction
Cardiac rehabilitation is a comprehensive, safe, and multidisciplinary patient-tailored

intervention that has been demonstrated to reduce morbidity and mortality risk among
patients with cardiovascular diseases (CVD) [1,2]. In the context of myocardial infarc-
tion (MI), a substantial body of evidence from numerous studies has demonstrated the
positive impact of this programme on cardiovascular health outcomes [1–3]. It is regret-
table that, in practice, despite the benefits of cardiac rehabilitation, this approach is rarely
implemented [4].
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In Part 2 of this two-part comprehensive review, the objective was to provide a detailed
explanation of the optimal timing for the commencement of the cardiac rehabilitation
programmes. We focused on the factors influencing low engagement in such programmes
with a particular emphasis on the gender-based differences in adherence. In Part 1, an
examination of the historical development of cardiac rehabilitation was undertaken, with
particular attention paid to the studies that have shaped and advanced the understanding
of this programme over the past century. Indeed, it was originally thought that any
movement during the acute phase of MI could endanger the patient’s condition [5–7].
However, subsequent studies demonstrated that the gradual introduction of mobilisation
leads to positive patient outcomes. This has led to improved current knowledge and a better
understanding of the benefits of patient-tailored exercise programmes [8,9]. In addition, in
Part 1 we explained all four phases of cardiac rehabilitation in detail.

2. Impact of Timing of Cardiac Rehabilitation Initiation on Outcome
The precise point at which a patient should commence cardiac rehabilitation still

remains unclear. Two distinct perspectives exist regarding the optimal timing of cardiac
rehabilitation. One perspective maintains that rehabilitation should commence with Phase
I during the hospital stay, whereas the opposing view is that cardiac rehabilitation should
begin with Phase II, with a delay.

In this context, it is worth mentioning that, in one study, it was observed that a longer
waiting time negatively affected the enrolment of patients in cardiac rehabilitation. For
every additional day of waiting time, the likelihood of enrolment decreased by 1% [10].
Moreover, a study by Johnson et al. (2014) indicated that the optimal timeframe for
commencing cardiac rehabilitation is within the initial three weeks following a cardiac event.
More precisely, in this study, patients who had experienced cardiac events or undergone
cardiac surgery, and who had commenced cardiac rehabilitation at different time points,
were compared according to the timing of their entry into the programme. The beneficial
outcomes of cardiac rehabilitation were observed irrespective of the commencement of
the programme. However, a comparison of the results between patient groups revealed
that those who initiated cardiac rehabilitation after 30 days exhibited lower metabolic
equivalent levels, exercise capacity, and weight improvements compared to patients who
commenced the programme earlier. Furthermore, delayed enrolment was found to be
directly related to poorer patient outcomes [11].

However, in a recent systematic review and meta-analysis, Zhang et al. (2024) [12]
sought to ascertain which approach, inpatient or outpatient, yields superior outcomes in
terms of enhancing cardiac function. This analysis represents perhaps the most comprehen-
sive to date. More precisely, eight of the sixteen included studies commenced rehabilitation
two days after PCI, whereas the remaining eight studies commenced rehabilitation one
month after the procedure. The authors revealed no statistically significant difference in
the improvement of cardiovascular rehabilitation outcomes evaluated (i.e., arrhythmias,
angina pectoris, and coronary artery restenosis) according to the timing of the initiation
of the cardiac rehabilitation programme. Since the severity and complexity of underlying
clinical conditions after MI are highly heterogeneous, they require personalised rehabil-
itation strategies. Indeed, while some patients may benefit from an early mobilisation
programme following PCI, for other patients, a later approach may be more appropriate.
Similarly, there was no discernible difference in outcomes associated with the duration of
the rehabilitation programmes. These findings demonstrate the feasibility of initiating car-
diac rehabilitation with continued long-term adherence. Nevertheless, the complex nature
of the underlying factors that contribute to CVD and the beneficial pathways triggered
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by cardiac rehabilitation necessitate further clinical investigation in order to identify the
optimal initiation time and duration of cardiac rehabilitation [12].

Finally, despite the evidence from numerous studies demonstrating the efficacy of
cardiac rehabilitation, commencing with Phase I, in improving patients’ conditions after PCI
for acute MI, and the safety of the strategy with minimal haemodynamic and respiratory
complications [7,12,13], the majority of cardiovascular societies’ guidelines still do not
recommend early mobilisation after acute MI [7]. The European Society of Cardiology
Guidelines advocate for the initiation of cardiac rehabilitation in patients with acute MI as
early as possible [1,2], recognising that this approach has a more pronounced impact on
medical therapy and adherence at follow-up, with a significant improvement in prognosis,
as well as a reduction in hospital stay and cost [14]. On the other hand, the American
College of Cardiology Guidelines also recommend that all patients with cardiovascular
diseases should be offered cardiac rehabilitation programmes, ideally commencing within
one to two weeks of the event. It is notable that other official guidance does not mention
cardiac rehabilitation programmes in their protocols [2].

In conclusion, the timing of initiation of cardiac rehabilitation remains a topic of
debate in clinical practice. Early in-hospital mobilisation (phase I) may stimulate physio-
logical adaptations that are beneficial for recovery. However, the argument for delaying
the initiation of cardiac rehabilitation (post-discharge phase II rehabilitation) arises from
concerns about patient stability and readiness for rehabilitation. Indeed, as mentioned
above, some patients may require more time to recover from acute cardiac events before
engaging in structured exercise programmes. Given the complex nature of CVD and the
multiple pathways activated by cardiac rehabilitation, further clinical studies are warranted
to explore optimal timing and tailor rehabilitation strategies to individual patient needs.
Understanding these physiological mechanisms will help to refine guidelines and improve
patient outcomes in cardiac rehabilitation.

Finally, it is important to emphasise that cardiac rehabilitation should be tailored
based on additional patient factors such as the presence of comorbidities, the extent of
the MI, and whether it is the patient’s first or subsequent event. For example, patients
with comorbidities such as diabetes mellitus, history of stroke, etc., may require modified
rehabilitation programmes. Patients with a larger MI may require a more delayed and
gradual approach, and those with a previous MI may require more challenging strategies.
Further research is needed to establish specific guidelines that take these variables into
account in cardiac rehabilitation protocols.

3. Low Adherence Reasons
While timing is crucial, adherence to cardiac rehabilitation programmes also signifi-

cantly influences outcomes. Unfortunately, despite the evidence of the efficacy of cardiac
rehabilitation, there is still some resistance to implementing this strategy, especially in
Phase I. The reasons for poor adherence are likely to be multiple, and may include a lack
of education or comprehension regarding the benefits of early mobilisation resulting in
fear of pain, reluctance, and anxiety towards the idea of exercising upon acute MI, as well
as low interest and motivation [4]. Nevertheless, the issue of patient consent for early
cardiac rehabilitation is not the sole concern. Indeed, in the majority of cases, cardiac
rehabilitation is not even offered by healthcare professionals in the early stages due to a
lack of expertise, knowledge and interest, and finally due to the limited resources of the
hospital and reimbursement from the health system. It is evident that there is a need for
further education for both patients and practitioners in this area [4].

In addition, even in cases where a cardiac rehabilitation programme has been offered
at an early stage, there is a low adherence noted after hospital discharge [1,15]. Indeed,
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the majority of patients adhere to the full programme while in hospital, with participation
decreasing over time [16]. Furthermore, the proportion of patients who enrol in cardiac
rehabilitation programmes as part of Phase II is relatively low, approximately 30% and
during the course of the programme, the majority of patients withdraw [17,18]. Moreover,
most patients who have undergone cardiac rehabilitation adopt healthier lifestyles during
the course of their treatment. Nevertheless, upon returning to their everyday lives, patients
gradually resume their pre-existing habits [1].

Numerous studies investigating the underlying causes of poor adherence to cardiac re-
habilitation programmes have recognised that factors such as female gender, low education,
and/or transportation issues are associated with an increased risk of withdrawal [17,18].
Moreover, in a study by Marzolini et al. (2008), it was observed that younger participants
were more likely to demonstrate low adherence due to the demands of their work, while
older participants were more committed to the programme, which is contrary to what
was expected [17]. Indeed, this finding appears counterintuitive, as younger individuals
are generally expected to exhibit greater adaptability and engagement in health-related
activities. However, their professional and social obligations might restrict both their avail-
ability and motivation to consistently participate in rehabilitation programmes. In contrast,
older participants have been reported to demonstrate higher adherence programmes, po-
tentially due to a heightened awareness of health risks and fewer competing professional
responsibilities. In contrast, a recent meta-analysis by Wang et al. (2023), which included
14 publications involving more than 114,000 patients [18], pointed out that the factors that
were most likely to result in withdrawal from the programme were older age, a reduction
in LVEF, a previous history of chronic heart disease, smoking habits, and the presence of
hypertension and hyper-lipidaemia. The authors assumed that older age may be associated
with lower participation in cardiac rehabilitation due to cognitive inability to comprehend
the significance of this strategy for secondary prevention as well as a lack of educational
qualifications and a low socio-economic status. It is interesting to note that, while both
studies highlight age as a significant barrier, they reach contrasting conclusions regard-
ing its impact. These divergent findings highlight the complexity of patient adherence
to cardiac rehabilitation and suggest that tailored strategies are necessary to address the
unique challenges faced by different age groups. For instance, younger patients might
benefit from flexible scheduling or remote rehabilitation options that accommodate their
work commitments, whereas older patients may require additional educational support
and resources to enhance their compliance.

Furthermore, a factor that has been identified as a contributing element to the subop-
timal adherence in cardiac rehabilitation programmes is the utilisation of antidepressant
medication [17]. Yet, a Danish study confirmed that participants with low educational
attainment, multiple comorbidities, transportation challenges, and solitary residence were
more likely to abandon the programme; the participants with high anxiety and depression
exhibited higher levels of adherence which is contrary to other studies [19].

One of the proposed strategies for maintaining high levels of adherence to cardiac
rehabilitation programmes is the utilisation of telerehabilitation [1,20]. Given the signif-
icant barriers to participation in traditional cardiac rehabilitation programmes, such as
transportation challenges and scheduling conflicts due to the job responsibilities, telereha-
bilitation offers a flexible and accessible alternative that can enhance patient adherence by
allowing individuals to engage in rehabilitation from the comfort of their homes, thereby
promoting sustained participation and improved health outcomes. Telerehabilitation is an
approach that employs technology to provide remote rehabilitation services that encompass
a range of modalities, including coaching, monitoring, and education. For instance, in the
context of a remote exercise programme, it is recommended that supervised sessions are
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undertaken at a medical centre prior to commencement [20]. These sessions would facilitate
the initial approach to rehabilitation and enable the patient to monitor their heart rate using
devices that provide easily accessible measurements to the patient and the supervising
professional [20]. Furthermore, an educational and psychological support programme
should also begin with a physical interaction between the patient and the medical person-
nel. In both cases, subsequent sessions can be conducted remotely via online applications,
telephone or through video consultation [20].

A number of meta-analyses, published approximately 10 years ago, have collated
data from randomised controlled trials with the objective of evaluating the effects of
telerehabilitation. According to these studies, telerehabilitation can be as effective as
traditional rehabilitation [1,20]. Moreover, patients following telerehabilitation had an
increase in adherence to physical activity, better functionality, and psychosocial well-being
compared to those following centre-based cardiac rehabilitation [20]. However, most
studies that evaluate telerehabilitation focus on the exercise component and adherence
score. Consequently, further research is required to ascertain the impact of telerehabilitation
on other aspects of cardiac rehabilitation [1].

Technological progress has given greater stimulus to remote assistance, which is now
considered an opportunity to improve accessibility and adherence to cardiac rehabilita-
tion. In addition, the experience of the global pandemic of COVID-19 has provided a
unique opportunity to further explore the potential of alternative forms of training and
assistance [21]. Indeed, telerehabilitation facilitates the participation of patients living
at a distance from rehabilitation centres. Furthermore, the ability to follow programmes
according to daily commitments is a significant advantage, which in turn reduces health-
care costs, and continuous monitoring provides updated data for tailoring programme
adaptation [21].

It is of the utmost importance to emphasise that for the successful implementation
of this novel tool, it is essential that medical practitioners are able to comprehend the
nature of its functionality and dedicate the required time to study the system, as well as the
opportunity to develop novel routines that facilitate optimal patient care [22].

Furthermore, it is worth mentioning here, as time passes following an ischemic event,
patients frequently demonstrate inconsistency in other aspects of rehabilitation such as
non-adherence to a healthy diet, cigarette consumption, alcohol abuse, and even prescribed
medical therapies. Non-adherence to prescribed therapy has a negative impact on patient
outcomes. The most effective means of reducing the risk of recurrent ischemic events
hinges upon patients’ ability to maintain consistent adherence to prescribed treatment and
lifestyle advice [23,24]. Unfortunately, approximately half of the patients after an acute MI
tend to gradually decrease their adherence to prescribed drug therapy over time [23,24]. A
number of factors contribute to the abandonment of therapy, including older age, female
gender, educational level, financial support, healthcare access, disease acceptance, cognitive
abilities, the complexity of prescribed therapy including polypharmacy and drug regimens,
concerns about side effects and living alone [23,24]. Figure 1 provides a summary of the
reasons for the low adherence to Phase I and Phase II.

Finally, it is equally important to address the limited resources available in many
healthcare settings. Insufficient staffing, lack of specialised training, and inadequate in-
frastructure can significantly hinder the effective implementation of cardiac rehabilitation
programmes. Healthcare professionals may not offer early mobilisation strategies due to a
lack of expertise or time constraints, leading to missed opportunities for improving patient
outcomes. Additionally, financial limitations may restrict access to necessary rehabilitation
equipment and facilities. Therefore, a comprehensive approach that not only educates
stakeholders, but also advocates for increased funding and resource allocation is essential
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to optimise the delivery of cardiac rehabilitation services and ensure that all patients receive
the support they need for successful recovery.
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4. Gender Differences in the Adherence to the Cardiac
Rehabilitation Programmes

The evidence suggests that women diagnosed with CVD may experience inferior
outcomes compared to men [17,18,25]. In general, women with CAD tend to be older
and have a greater number of risk factors than men [17,18,25]. In the case of the presence
of metabolic syndrome such as diabetes mellitus, dyslipidaemia, and/or obesity, the
risk of CAD is increased further in women in comparison to men [25]. Nevertheless, it
was observed that young women admitted for acute MI also exhibited a greater risk of
in-hospital mortality compared with similarly aged counterparts [26,27]. Additionally,
women exhibited a greater propensity for morbidity and mortality in the first year of
recovery compared to men [26,27].

Yet, despite the well-established epidemiological evidence of gender differences in
CVD prevalence and associated outcomes, the underlying processes that underpin these
differences are not completely understood. However, it is possible to assert with certainty
that gender plays a significant role in cardiovascular physiology and pathology, particularly
in postmenopausal women, due to the reduction in oestrogen levels and the subsequent
loss of its cardioprotective properties [28]. Further, it is pertinent to highlight that certain
conditions such as adverse pregnancy outcomes including hypertensive disorders, ges-
tational diabetes, preterm delivery, and/or pregnancy loss can have adverse effects on
cardiovascular health in later life [29]. Also, women are more susceptible to conditions
such as migraine, coronary spasms, and lupus erythematosus [25].

Finally, women frequently exhibit reduced physical activity, a lower socioeconomic
status, and a heightened risk of adverse outcomes associated with smoking and diabetes
compared to men [26]. Consequently, cardiovascular rehabilitation as secondary preventive
care could effectively mitigate this burden; however, it is notable that cardiovascular
rehabilitation in this specific population is largely underused. Indeed, a meta-analysis by
Colella et al. (2015) comprising 19 observational studies revealed a significantly lower
likelihood for women to be referred to outpatient cardiac rehabilitation compared to
men [26]. More precisely, pooled analysis results indicated that the overall referral rate
for men to a cardiovascular rehabilitation programme was approximately 1.5 times higher
than for women [26]. In addition to the fact that women are less likely to be referred to
cardiac rehabilitation programmes, it is worth mentioning that women are less likely than
men to enrol [30] and adhere to such programmes [31].
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There has been a substantial number of qualitative studies conducted on the barriers
to women engaging in cardiac rehabilitation, and the differences in these barriers between
men and women (Figure 2) [32]. However, there has been a paucity of quantitative studies
in this area. It is plausible to propose the most significant barriers to women engaging in car-
diac rehabilitation are referral failure, lack of awareness, and the absence of encouragement
and support from health providers [32]. These three factors may be the primary causes
of this discrepancy, and crucial areas for intervention. First, increasing awareness among
healthcare providers is essential to enhance women referrals to the programme. Second,
targeted outreach efforts are necessary to improve programme participation among women.
Lastly, implementing diverse support strategies, such as educational sessions and struc-
tured support systems, may further facilitate engagement and adherence. Furthermore,
factors such as distance and transportation issues, the high burden of family responsibilities
and obligations coupled with a lack of friends and family support, economic insecurity
and healthcare insurance, and finally the perception that exercise is tiring or painful also
contribute to the lower adherence of women to cardiac rehabilitation programmes [32,33].
Interestingly, a Canadian study by Marzolini et al. (2008) that evaluated gender differences
in adherence to the 12-month cardiac rehabilitation programme, aside from the confirmed
fact that women were more likely to withdraw from the programme, noted two interesting
features. First, in both genders, significantly more participants younger than 55 were more
prone to not completing the programme compared to their older counterparts [17]. Second,
the multivariate regression analysis demonstrated that gender was not the primary factor
influencing withdrawal from the programme. Rather, factors evaluated at baseline prior
to the enrolment to the programme, including younger age, being unmarried, presence of
obesity and diabetes mellitus, smoking habits, lower peak oxygen uptake, lack of previous
coronary artery bypass graft surgery, use of antidepressant medication and lack of use of
lipid-lowering or β-blockade medication, were found to be more significant [17]. After
analysing the contributing parameters, the authors concluded that the profile of women
was a significant factor in their decision to abandon the programme, rather than the sex
itself. Nevertheless, it was noteworthy that in men, according to the results, lack of in-
terest and work obligations were the primary obstacles to continuing with the cardiac
rehabilitation programme, while in women, they included transportation issues and family
responsibilities [17].

Finally, strategies to overcome these specific barriers, including motivational pro-
grammes, flexible working hours, and the use of alternative delivery models such as mobile
devices, may prove beneficial in encouraging women to enrol in and persevere successfully
through cardiac rehabilitation programmes [33]. It can be reasonably anticipated that the
impact of such initiatives would be multi-faceted, encompassing enhanced well-being for
participants, a reduction in recurrent events and morbidity and mortality rates, and a de-
cline in healthcare expenditures. The utilisation of smartphone-based cardiac rehabilitation
models that facilitate remote adherence and monitoring may be particularly advantageous
for women [33].

In addition, it is of paramount importance to educate the general population on
the benefits of regular exercise for overall health, with particular emphasis on CVD set-
tings [34]. The use of media would be the optimal approach, as evidenced by the campaign
and dissemination of information during the COVID-19 pandemic when healthcare profes-
sionals and media outlets advocated for the use of vitamin D due to its protective effects
against respiratory infections [35]. Further studies are needed to assess the impact of this
alternative delivery, given a notable lack of quantitative research exploring these issues
comprehensively. Addressing this gap is essential for developing targeted interventions
that can effectively promote adherence among female patients. Further studies are needed
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to assess the impact of this alternative delivery and ongoing support mechanisms, such as
follow-up counselling and community engagement programmes, are essential in helping
patients maintain healthier lifestyles post-rehabilitation.
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5. Conclusions
In conclusion, the cardiac rehabilitation programme improves the cardiovascular

health and reduces mobility and mortality risk in patients with CAD. After acute MI, a com-
prehensive cardiac rehabilitation programme should be started as early as possible while
still in the hospital, as recommended by the European Society of Cardiology guidelines. Un-
fortunately, despite the proven benefits, cardiac rehabilitation programmes are underused
for a variety of reasons, such as low referral rates by healthcare professionals, the inability
of the centre to support such protocols. There is low patient interest in participating for
multiple reasons, such as lack of awareness of the seriousness of the condition, perceived
inability to understand both the condition and the benefits of cardiac rehabilitation, ad-
vanced age, female sex, transportation problems, financial aspects, education level, and/or
health insurance. In addition, it has been observed that many patients adopt healthier
lifestyles during rehabilitation, but as time passes after the ischemic event, patients tend
to revert to previous bad habits that increase the risk of poor outcomes. Therefore, better
strategies are needed to engage more patients in cardiac rehabilitation programmes and
to ensure adherence. First, all guidelines should recommend Phase I of cardiac rehabilita-
tion while patients are still in the hospital. This approach would increase the support for
cardiac rehabilitation by healthcare professionals and increase the referral of patients to
such protocols. Finally, there is also a need for an alternative form of support and cardiac
rehabilitation such as telerehabilitation, which would overcome certain barriers such as
transport, financial aspects and more flexible scheduling.
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