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Abstract: Cardiovascular disease remains a leading cause of death globally; however, most
cases could be prevented by addressing modifiable risk factors, such as unhealthy lifestyle
factors, including diet. These aspects are also crucial in secondary prevention. Cardiac
rehabilitation programs are vital in improving cardiovascular outcomes, and apart from
recommended pharmacotherapy, they focus on lifestyle modifications, including exercise, a
healthy diet, and smoking cessation. The aim of this review was to summarize the evidence
on the role of dietary education in cardiac rehabilitation programs. The available data
show that nutritional recommendations play an important role in cardiac rehabilitation
programs, with the Mediterranean diet being widely recommended for its cardiovascular
benefits. Adherence to dietary recommendations in the course of cardiac rehabilitation
has been linked to improved metabolic and cardiovascular outcomes; however, further
studies with long-term follow-up are needed. Moreover, while challenges in following
dietary recommendations exist, individualized care and support are essential for successful
outcomes in cardiac rehabilitation programs. Including dietary education is an important
part of cardiac rehabilitation after myocardial infarction; however, more studies are needed
to investigate the role of individualized dietary support and personalized education in
cardiac rehabilitation.

Keywords: cardiac rehabilitation; myocardial infarction; nutritional education; secondary
prevention; dietary education; personalized diet

1. Introduction
Cardiovascular disease (CVD) is the main cause of death in the European Union,

accounting for up to 45% of all deaths [1]. It is estimated that addressing modifiable risk
factors, including unhealthy habits, can prevent the majority of CVD cases and signifi-
cantly improve the overall public health [2]. The registry by Nadarajah et al. [3] involved
3620 patients hospitalized at 287 centers in 59 countries due to non-ST segment elevation
myocardial infarction, and collected data on patients’ characteristics, treatment outcomes,
and guideline-compliant interventions, such pharmacotherapy, lifestyle modification ad-
vice, or referral to cardiac rehabilitation (CR). This registry aimed to identify barriers to the
optimal management of this condition [3]. Myocardial infarction can be caused by different
mechanisms; however, the most common one, myocardial infarction type 1, results from
the rupture or erosion of an atherosclerotic plaque, which leads to acute closure of the
coronary artery at the epicardial level [4,5].

On the other hand, malnutrition is a common problem in patients with coronary
artery disease, which results in a poorer clinical prognosis. According to a study by Basta
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et al. [6], as many as 55% of patients with myocardial infarction had malnutrition. These
individuals had an increased risk of death from various causes compared to that of patients
with a normal nutritional status. Therefore, it is important to adequately assess a patient’s
nutritional status after a myocardial infarction, as prompt diagnosis and treatment can help
reduce the risk of complications, re-hospitalization, and death [6].

The introduction of CR is crucial for patients with CVD, as it is a comprehensive
intervention that focuses on various aspects of health. The pillars of CR include phar-
macological treatment of the underlying disease and comorbidities to control symptoms
and improve cardiac function, along with lifestyle modifications, including a healthy diet,
regular physical activity, and smoking cessation, which are key to improving heart health.
Improving psychosocial well-being also plays an important role in the CR process, helping
patients cope with the stress and emotions associated with the disease [7]. As already
highlighted, CR focuses on lifestyle modification, which is sometimes limited to providing
tailored exercise programs, while on the other hand, nutrition is an important lifestyle
aspect related to CVD. The purpose this review is to present the available data on the role
of dietary education and interventions in the course of CR after myocardial infarction.

The PubMed database was searched with the terms “cardiac rehabilitation” AND
(“diet” OR “dietary education” OR “nutrition” OR “nutritional education”) without time
or language limitations, and following PRISMA guidelines.

2. Assumptions of CR After Myocardial Infarction
Contemporary guidelines on CR, such as the European Association of Preventive

Cardiology 2020 position statement and the British Association for Cardiac Prevention and
Rehabilitation’s 2017 guidelines, emphasize the importance of providing quality care to
patients after coronary events [8,9]. They also emphasize the importance of quality in the
delivery of CR. An important element of these guidelines is the provision of comprehensive
care and the development of a personalized treatment plan for each patient. The need
for the appropriate monitoring of patients and regular assessments of progress in the
rehabilitation process is also pointed out [8–10]. CR is not available worldwide, as only
40% of countries have programs of this kind [11]. Fewer than half of the patients in Europe
who meet the criteria to receive CR opt for it, perhaps because of limited access or the low
quality of services provided [12].

Selected countries offer comprehensive cardiac care programs for patients after my-
ocardial infarction, including inpatient and outpatient treatment and CR. In Poland, the Co-
ordinated Specialist Care after Myocardial Infarction (KOS-MI) program was fully funded
by the National Health Fund. This ensured that patients received quality cardiac care after
a myocardial infarction, which could improve their health and quality of life. A team of
National Health Fund analysts summarized the results to date of the KOS-MI program,
which consisted of providing patients with myocardial infarction treatment according to
standards, CR, and specialized care. The program was implemented from October 2017
to December 2022, and benefited 68,000 patients. The KOS-MI program focused on com-
prehensive care for patients after myocardial infarction. The program was divided into
four modules. Module I covered hospitalization, which included invasive treatment and
diagnosis and care planning. Module II aimed at CR, which could be carried out in various
ways 14 days after discharge from hospital. Module III covered electrotherapy and the
implantation of special devices to improve patients’ health if applicable. Module IV focused
on the long-term care of the patient for 12 months after myocardial infarction, providing
support and health monitoring [13]. Units participating in the program were required to
report on indicators of the quality of care and treatment results, which allowed for the
continuous monitoring of the effectiveness of activities and the introduction of possible
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improvements [13]. The introduction of the program resulted in 31% lower death rates a
year after myocardial infarction [14] and a 38% relative reduction in the risk of death within
three years after myocardial infarction [15].

What is more, the results of the analysis by Shwaab et al. showed that the process
of comprehensive CR significantly improved low-density lipoprotein cholesterol (LDL-C)
control in patients after myocardial infarction in Germany [16]. The percentage of patients
achieving concentrations below 70 mg/dL or a reduction of at least 50% increased from
only 2% at the beginning of the study to an impressive 42% after an average of 22 days of
therapy. This is an important finding that confirms the effectiveness of comprehensive CR
in improving the health of patients after myocardial infarction [16].

A study by Andersson et al. was conducted to assess the impact of a five-year
CR program on hospital treatment and sickness absence among women with CVD [17].
The study population consisted of 130 women under 65 years of age, divided into an
intervention group (69 women) and a control group (61 women). The intervention program
included intensive lifestyle modifications that led to a significant reduction in emergency
department visits and hospitalization days in the intervention group, while the results
remained the same in the control group. There were no significant differences in sickness
absences between the two groups. The program helped to reduce the burden on the
healthcare system, but did not affect the number of sick leaves [17].

The inadequate implementation and unstable quality of CR in coronary heart disease
is a global problem. A Japanese study by Ohtera et al. aimed to understand the partici-
pation in CR in patients with coronary heart disease [18]. Data of patients after coronary
intervention from 2017 to 2018 were analyzed. Of 87,829 patients, 32% participated in a CR
program, where coronary artery bypass grafting was associated with higher participation
rates than percutaneous coronary interventions. Patients from the Kiusiu region were
more likely to participate in CR. The majority of the participants (92%) received training in
pharmacology and 67 received training in nutrition. The implementation of CR in Japan is
inadequate and needs to be improved [18]. The summary of the abovementioned studies is
presented in Table 1.

Table 1. The summary of the findings from studies focused on CR organization.

Study Participants Key Findings Focus

Nadarajah et al. [3] 3620 patients, 287 centers,
59 countries

Identified barriers to optimal
management of non-ST segment
elevation myocardial infarction.

Patient characteristics and
treatment outcomes.

Sobieszek et al. [13] 68,000 patients (2017–2022) 36% relative reduction in death risk,
and improved access to and
satisfaction with cardiac care.

Comprehensive cardiac care.

Shwaab et al. [16] Patients after myocardial
infarction

Significant improvement in LDL-C
control, from 2% to 42%, achieving
target levels post-therapy.

Lipid control in CR.

Andersson et al. [17] 130 women under 65 Reduced emergency visits and
hospitalization in intervention group,
no change in sickness absence.

Impact of lifestyle
modifications.

Ohtera et al. [18] 87,829 patients in Japan 32% participation in CR, higher rates
in certain regions, inadequate
implementation noted.

Participation rates in CR.

3. Nutritional Recommendations in Patients After Myocardial Infarction
The report published by the World Health Organization in 2019 showed that proper

investment in nutrition has the potential to save 3.7 million lives by 2025 [19]. Improper eat-
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ing habits are one of the main causes of non-communicable diseases around the globe [20].
According to the European Society of Cardiology guidelines for the diagnosis and treat-
ment of chronic coronary syndromes and for cardiovascular prevention, a proper diet for
coronary artery disease should include a variety of nutrients [21,22]. It is recommended to
consume at least 200 g of fruit and vegetables every day, as this is an important requirement
to provide essential vitamins and minerals [23]. One’s diet should also contain between 30
and 45 g of fiber, coming mainly from whole grains [24]. Polysaccharides, including fiber,
exert multifaceted effects on the CVD risk [25]. The recommended intake of nuts is 30 g per
day and they must be unsalted [26]. In terms of fat sources, it is recommended to consume
1–2 portions of fish and at least 1 portion of fatty fish per week [27]. The consumption of
red meat should be limited [28]. Saturated fats should make up less than 10% of the total
energy value of the diet and should be replaced by unsaturated fats [29]. In terms of diet,
care should be taken to keep the intake of trans fats as low as possible, i.e., less than 1%
of the total energy value, which means avoiding processed products [30]. In addition, the
salt intake should be limited to lower than 5 g per day, which is important for maintaining
normal blood pressure [31,32]. As for alcohol, it is recommended to limit its consumption
to 100 g per week and less than 15 g per day [33,34].

It is important that patients who are overweight or obese are aware of the benefits
associated with weight loss and have clear goals to achieve. Appropriate interventions, such
as nutrition programs, exercise, and behavioral support, are key to achieving meaningful
results in the weight loss process. Recommended interventions include reducing the total
energy intake, aiming for an energy deficit in the range of 500–750 kcal per day. This is
particularly important when excessive body mass is accompanied by an increased waist
circumference. The goal may require a loss of even more than 10% of the initial body mass
in some patients. The recommended rate of weight loss is about 0.5–1 kg per week for at
least six months [8]. A study by Borowicz-Bienkowska et al. analyzed the effect of brief CR,
enriched with dietary counseling, on dietary habits in 44 patients following acute coronary
syndrome [35]. The results were compared with a control group of 18 patients who did not
participate in CR. After three months, a significant reduction in the caloric and cholesterol
intake was observed in the study group. At the same time, there was observed an increase in
the body mass index, which was, however, less pronounced than in the control group. The
results indicate that CR may have a beneficial effect on improving dietary habits in patients
after acute coronary syndromes [35]. The study by Luisi et al. showed an evaluation of the
effectiveness of an educational program to improve the nutrition of patients with coronary
artery disease [36]. The 160 patients were divided into two groups and 133 patients were
included in the analysis. The intervention group participated in educational seminars and
one-to-one sessions with a dietician. The results suggested that calorie intake, body weight,
and body mass index were significantly reduced in this group compared to those in the
control group, which may contribute to lower CVD risk [36].

In the context of this nutritional therapy, the Mediterranean diet stands out as one of
the most well-known and well-studied dietary patterns, known for its potential benefits
on cardiovascular health [34]. This diet promotes a balanced and varied approach to
nutrition, focusing on eating natural and unprocessed foods, a moderate fat intake with
olive oil as the main source, plenty of vegetables, limiting dairy, a reasonable consumption
of fish, poultry, and wine, and limiting red meat, with daily fruit consumption [37]. The
traditional Mediterranean diet is a plant-based way of eating that is rich in seasonal fruit
and vegetables, legumes, and nuts, with extra-virgin olive oil considered the main source of
fat. Whole grains are also consumed, usually in the form of sourdough bread. Fish is eaten
moderately, usually 2–3 times a week. Fermented dairy, mainly in the form of yogurt and
feta, appears in the diet most days. Red and processed meat is eaten infrequently, while
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preference is given to white meat such as chicken and game. Fresh and dried herbs and
spices are used, and fresh lemon juice is used to season salads and dishes. Water is the main
drink and wine is consumed in moderation, always during meals [38]. According to studies,
adherence to the Mediterranean diet is associated with a 30% reduction in cardiovascular
events and a 40% decrease in diabetes [39].

The Mediterranean diet is characterized by a high intake of olive oil, which is rich
in oleic acid, and a low intake of saturated fatty acids [40]. Replacing carbohydrates with
monounsaturated fats and proteins can also help lower blood pressure, improve lipid
levels, and reduce the risk of CVD [41]. The health benefits of the Mediterranean diet have
been recognized for more than fifty years, starting with the Seven Countries study, which
revealed that the lower risk of death from heart disease in Greeks is linked to their diets rich
in high-quality foods [42]. A recent analysis of 495 meta-analyses of randomized clinical
trials examined the effects of different diet plans, including low-carbohydrate, high-protein,
paleo, and Mediterranean diets, on anthropometric data and cardiometabolic risks. The
results suggested that the Mediterranean diet had the most convincing evidence for positive
health effects in the context of chronic conditions [43]. The impact of selected food products
typical of the Mediterranean diet on the CVD risk is presented in Table 2.

Table 2. Selected food types and products and their effects on CVD risk.

Type of Food Example Products Role in CVD Risk Modulation

Fruit and vegetables Tomatoes, citrus, spinach Source of fiber, vitamins, and minerals; antioxidant
and anti-inflammatory effects [23]

Olive oil Extra-virgin olive oil Rich in monounsaturated fatty acids; improves
blood lipid profile [44]

Wholegrain products Wholemeal bread, pasta Source of fiber, vitamins, and minerals; beneficial
effects on glucose and cholesterol levels [24]

Legumes Chickpeas, lentils High in protein and fiber; improve insulin
sensitivity [45]

Nuts and seeds Walnuts, almonds Source of omega-3 fatty acids [46]

Fatty fish Sardines, salmon Source of omega-3 fatty acids; anti-inflammatory
effects [47]

Herbs and spices Oregano, basil Anti-inflammatory and antioxidant effects;
improve flavor of food without adding salt [48,49]

In addition to the Mediterranean diet, the Dietary Approaches to Stop Hypertension
(DASH) pattern is another widely recommended diet for patients with CVD, particularly
for those with hypertension [31,50]. Moreover, the DASH pattern is also advised for obesity
management [51], which is one of the main CVD risk factors that need addressing in the
course of lifestyle management. Regarding the direct relationship with CVD, the study
by Henzel et al. showed that lifestyle interventions that involved the DASH diet led to
coronary plaque modification [52]. Moreover, DASH diet adherence was also reported as
potentially useful in heart failure risk reduction [53]. DASH is a dietary pattern similar to
the Mediterranean diet; however, it is more structured and focused on the limitation of
salt intake [31] and the limitation of alcohol intake [41], with the constant acknowledge-
ment of other Mediterranean diet principles. These modifications can lead to additional
benefits for CVD management in CR. The DASH diet, similar to the Mediterranean diet
pattern, supports a high intake of vegetables and fruits that are rich in fiber, vitamins, and
antioxidative agents, which can reduce the risk of hypertension and also other aspects of
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metabolic syndrome [54–56]. Moreover, it emphasizes role of wholegrain products, and
limits processed meat and saturated fat intake.

Fat intake modifications are another area of interest for CVD patients. In case of
hypercholesterolemia presence, the saturated fat intake should be further reduced to below
7% [57]. However, the extreme limitation of fat consumption can potentially lead to an
inadequate intake of fat-soluble vitamins and essential fatty acids, which can result in
high-density lipoprotein cholesterol level reduction [58]. It has also been reported that
low-fat diet adherence is low in the CR environment [59]. On the other hand, high-fat
low-carbohydrate diet patterns, including the ketogenic diet, have gained a lot of attention
over recent years [60]. However, the European Society of Cardiology guidelines indicate
that fat intakes over 35–40% of one’s calories are associated with increased intakes of
saturated fat and energy, which is why these dietary patterns need further investigation,
particularly in terms of their long-term outcomes [57].

The diet for patients with CVD and diabetes needs to address both problems, and,
as mentioned above, the Mediterranean diet is still the main advised dietary pattern for
this group [61]. Glycemic control is an important aspect of metabolic balance; thus, the
carbohydrate intake should be based on complex carbohydrates with a limited sugar
intake, particularly from sweetened drinks [62]. Moreover, increased protein intake can
bring additional benefits [63], but a shift from animal-based to plant-based patterns is still
recommended [64].

To conclude, the regular monitoring of progress and adjusting diet plans as necessary
is one of the key elements of effective behavioral nutrition interventions. It is also important
to promote regular physical activity, which is an excellent complement to a healthy diet.
Helping patients to make lasting changes to their eating habits should include motivation,
education, and emotional support. Even after treatment, care and support are essential to
help patients maintain healthy habits in the long term. Central to this is the team’s holistic
approach, which takes into account both the physical and mental aspects of the patient,
contributing to the success of dietary changes [65].

4. Dietetics in CR After Myocardial Infarction
Dietary recommendations with the participation of a nutritionist are considered an

important part of CR quality assessment [66]. Patients in CR programs who suffer from
other non-communicable diseases such as diabetes, hypertension, and lipid disorders
should undergo a personalized evaluation and a thorough analysis of their health status.
With personalized intervention in the area of dietary advice, they can maintain positive
health outcomes. Working with a dietitian provides them with a better understanding
of the relationship between their health and proper nutrition, and teaches them how to
adjust their diet accordingly to improve their health [8]. An improved quality of life,
control of the risk of CVD, and increased chances of living longer are all possible with an
appropriate nutritional plan during therapy [67]. Dietary interventions in CR focus on
modifying menus according to a patient’s personal cultural preferences, as well as training
and counseling that take into account their demographic and psychological characteristics.
It is important to develop educational materials tailored to patients’ educational level and
health literacy, and to offer acceptable alternatives to harmful dietary choices [68]. Ethnic
populations face a dilemma regarding risks and treatments—their risk of mortality and
cardiovascular morbidity is higher, but, at the same time, they are less likely to participate
in programs aimed at reducing these risks, such as CR [69,70]. South Asians in white-
majority countries had higher rates of heart attacks, double the prevalence of diabetes, and
higher abdominal obesity [71]. African-Americans experienced twice the rate of cardiac
arrest and a 43% prevalence of hypertension compared to that of white participants [70].
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Sociodemographic aspects are another important factor. Seventeen studies examined how
age influences adherence to medical advice. In six of these, a significant relationship
between age and the patients’ adherence to these indications was proven [72,73]. Although
the relationship between gender and the adherence to doctors’ recommendations was not
consistent across studies, an analysis of 14 publications showed that 6 of them noted a
significant effect, suggesting that gender matters in this regard. In contrast, three studies
showed that women were less likely to adhere to CR treatment recommendations compared
to men [74,75]. One study revealed that there is a relationship between gender and age. The
analysis suggests that older women are more likely to adhere to response control (CR) rules
compared to younger women. This suggests that age may interact with the way women
approach adherence to these rules, which may be important in the context of studying
health behavior across age groups [76]. In contrast, nine studies investigated various
aspects of work. Two of these studies indicated that white-collar employment promoted
adherence to liability-related policies, whereas general work activity was associated with
lower adherence to medical advice. In addition, one high-quality study revealed that
higher levels of socioeconomic deprivation were associated with poorer adherence to
advice [77]. Dietary recommendations in Brazil include 40% of CVD programs, indicating
the importance of adequate nutrition for cardiovascular health in the country [78].

In British CR, nutrition education focuses on promoting a healthy dietary pattern as a
whole, rather than focusing on individual nutrients. The results from a large cohort study
(n > 120,000) indicate that altering the macronutrient intake (by adjusting the quantity or
quality of food) has an impact on the CVD risk. Replacing a 5% intake of refined starches
or added sugars with whole grains or a 5% intake of saturated fatty acids with unsaturated
fatty acids reduced the risk of CVD in middle-aged and older adults [29].

4.1. Nutritional Effects of CR

The study by Froger-Bompas et al. aimed to assess the sustained positive impact of a
CR program on dietary adherence among patients with coronary artery disease [79]. The
authors analyzed data on the eating behavior of patients who participated in a CR program.
The results of the study showed that participation in the program had a significant effect on
increasing the participants’ adherence to dietary recommendations. Patients who regularly
participated in the CR program were more likely to follow dietary recommendations in the
long term. The study confirmed the association between participation in CR and long-term
improvement in dietary habits in patients with coronary artery disease. These findings
suggest important health benefits of involvement in a CR program in terms of dietary
improvement in people with coronary artery disease [79]. The aim of the study by Hag et al.
was to analyze the impact of the structure and procedures of CR programs on the eating
habits of patients after myocardial infarction [80]. An analysis of data from 73 Swedish
rehabilitation units and 5248 patients revealed numerous factors that may predict healthy
eating habits one year after myocardial infarction. The most important elements were the
presence of a medical director in the unit, a supportive team atmosphere, the formal training
of nurses in dietetics, the provision of information on risk factors, and the investment of
time in interactions with patients. The more positive attributes found in a particular facility,
the greater the improvement that went into the patients’ eating habits. The results of this
study may contribute to better CR planning and effective resource allocation to maximize
patient benefit [80]. A study by Novaković et al. showed that patients who adhered better to
healthy lifestyle principles at the start of CR had more favorable results in terms of glucose,
triglyceride, and high-density lipoprotein cholesterol (HDL-C) levels [81]. At the end of
the CR, significant improvements were noted in the patients who had previously adhered
to these principles to a limited extent. In contrast, no significant changes were observed
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in the group of patients who strictly adhered to the healthy habits. The results suggest
that the promotion of a lifestyle in the spirit of the Mediterranean diet may contribute to
better adherence to healthy principles, especially in less advanced patients. The study
included 121 post-myocardial infarction patients, and the CR program lasted 12 weeks and
included both exercise and dietary workshops. The participants completed the Medlife
Index Questionnaire before and after the CR [81].

According to the study by Fard et al. [82], participation in a CR program, which
consisted of 24 exercise sessions and consultations with a nutritionist and psychiatrist, led
to a significant reduction in the LDL-C levels and an increase in HDL-C [82].

Moreover, a study by Ślązak et al. [83] aimed to evaluate changes in the body compo-
sition, including the phase angle, in patients after myocardial infarction who participated
in the KOS-MI CR program. The results of the study showed that patients after myocardial
infarction who underwent the KOS-MI CR program displayed favorable changes in body
composition, i.e., a reduction in visceral fat levels and levels of adipose tissue in the lower
and upper limbs; however, this was without significant changes in the phase angle. The
study suggested that the KOS-MI CR program may have had a positive effect on the body
composition and health parameters of patients after myocardial infarction [83]. The study
by Holmes et al. [84], on the other hand, aimed to examine the impact of dietary services
on improving patient outcomes, and to evaluate the effectiveness of the Meats, Eggs, Dairy,
Fried foods, fat In baked goods, Convenience foods, Table fats, Snacks (MEDFICTS) di-
agnostic test in a CR program. They investigated whether the use of dietary counseling
and dietary assessment using the MEDFICTS test contributes to improved patient health
outcomes. The results of the study showed that dietary services are associated with im-
proved outcomes for patients participating in a CR program. In addition, the MEDFICTS
diagnostic test was found to be an appropriate measure for assessing diet effectiveness
among patients. The conclusion of the study is that dietary services are important for
improving health outcomes for patients in cardiac rehabilitation programs. The MEDFICTS
test is a useful tool for evaluating patients’ diets during CR after cardiac procedures [84].

In contrast, a study by Plüss CE et al. [85] investigated the long-term effects of an
extended CR program after myocardial infarction or bypass surgery. In a randomized
trial involving 224 people who had recently undergone myocardial infarction or surgery,
111 participants underwent long-term CR and 113 were the control group. In addition
to standard rehabilitation, the intervention group received additional stress management
sessions and nutritional counseling. After 5 years of follow-up, 48% of the participants in
the intervention group experienced a cardiac event compared to 60% of the participants
in the control group (risk ratio 0.69). The number of non-fatal myocardial infarctions and
hospitalizations also decreased in the rehabilitation group. These findings suggests that
long-term CR reduces the long-term risk of cardiovascular events [85]. The aim of the
study by Rasmussen et al. [86] was to assess differences in the feeding behavior and clinical
outcomes in patients participating in traditional CR and intensive Pritikin rehabilitation.
An analysis of cardiac registry data included patients from a single hospital between 2015
and 2021, comparing the traditional CR group (n = 420) with the Pritikin intensive CR group
(n = 1005). The eating behavior was examined using the Rate Your Plate index and various
clinical risk factors such as lipid levels, blood pressure, anthropometric measurements,
and psychosocial well-being were assessed. The results showed that both rehabilitation
programs provided significant benefits, but the participants in Pritikin’s intensive CR
showed greater improvements in the eating behavior and clinical outcomes. The smoking
status did not prove to be a significant predictor of the eating behavior or clinical outcomes
in both groups. Overall, the patients participating in the intensive Pritikin rehabilitation
achieved significantly better cardiometabolic health outcomes [86].
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In contrast, the study by Duarte et al. [87] aimed to identify barriers of and facilitators
to dietary recommendations for participants in a CR program in a low-resource context in
Brazil. The study was conducted using a qualitative analysis that included group interviews
with CR program participants. The barriers identified included a lack of access to healthy
products, financial constraints, a lack of knowledge about healthy eating, and difficulty in
changing eating habits. In contrast, the participants reported support from other people,
motivation, access to information, and dietary guidance as facilitators [87]. In the study
by Bertelsen et al. [88], 327 of 1364 patients were eligible for the program, 212 of whom
chose to participate. The phase II CR was successfully completed by 192 participants
(91% of the participants). The difference in adherence between the shared care CR group
(53%) and the hospital-based CR group (54%) was small, with a relative risk of 0.98. The
patients in the hospital-based CR group adhered better to the dietary and health education
recommendations. Although 12% of the patients in the shared care CR group did not
participate in the risk factor assessment, there was no significant difference in the risk factor
improvement between the groups. Additionally, a quarter of the patients in both groups
refused to participate in the physical training. These findings highlight the importance of
individualized care and support to enable patients to fully participate in CR programs [88].
The importance of dietary recommendations in CR programs with the guidance of a
nutritionist is highlighted as a crucial aspect of quality assessments. The summary of the
abovementioned studies is presented in Table 3.

Table 3. Studies focused on the effects of dietary counseling in CR.

Study Participants Key Findings Focus

Froger-Bompas et al. [79] Patients with coronary
artery disease

Increased adherence to dietary
recommendations post-CR.

Dietary adherence.

Novaković et al. [81] 121 post-myocardial
infarction patients

Improved glucose and lipid
levels; better results in those
with limited initial adherence.

Lifestyle adherence.

Fard et al. [82] Participants in a CR program Significant reduction in
LDL-C and increase in
HDL-C levels.

Lipid management.

Ślązak et al. [83] Participants of
KOS-MI program

Reduction in visceral fat levels
and levels of adipose tissue in
the lower and upper limbs.

Body composition.

Holmes et al. [84] Patients in a CR program Dietary services associated
with improved outcomes
in CR.

Effectiveness of the Meats, Eggs,
Dairy, Fried foods, fat In baked
goods, Convenience foods, Table
fats, Snacks (MEDFICTS)
diagnostic test.

Plüss et al. [85] 224 post-myocardial
infarction patients

Long-term CR reduced
cardiac events; additional
counseling improved
outcomes.

Long-term effects of CR.

Rasmussen et al. [86] Traditional CR group (n = 420)
and the Pritikin intensive CR
group (n = 1005)

Patients participating in
intensive Pritikin
rehabilitation achieved
significantly better
cardiometabolic health
outcomes.

Differences in feeding behavior
and clinical outcomes.

Duarte et al. [87] Participants in a CR program
in Brazil

Identified barriers to dietary
recommendations; support
and motivation
were facilitators.

Barriers to dietary adherence.
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Table 3. Cont.

Study Participants Key Findings Focus

Bertelsen et al. [88] Shared care CR and
hospital-based CR groups

Patients in the hospital-based
CR group adhered better to
dietary and health education
recommendations.

Role of individualized CR care in
recommendation adherence.

Borowicz-
Bienkowska et al. [35]

44 CR patients after acute
coronary syndrome vs. 18
patients who did not
participate in CR

Significant reduction in calorie
and cholesterol intake in the
intervention group.

Impact of the intervention on
eating habits.

4.2. Dietary Education Providers

Maintaining healthy eating habits permanently can be difficult, as many people return
to their previous habits after completing a CR program in as little as six months [59].
Making changes in one’s daily diet requires strong will and determination, as well as
support from family and specialists. It is always important to discuss the nutrition plan
with the patient, who should be involved in treatment decisions. The patient’s family and
medical professionals should also be informed about the nutrition plan.

Nutrition education plays an important role in CR in the UK, but it is not clear how it
is implemented. The study by James et al. [89] aimed to identify professionals involved
in nutrition education in rehabilitation programs and determine the format and content
of the classes. Fifty-four professionals participated in the study, with 49 centers educating
primarily through nurses and dietitians. A proportion of 46.9% of the professionals were not
qualified in nutrition. The education programs typically lasted eight weeks and included
multiple nutrition sessions with a nutritional assessment at the start of the treatment and
during rehabilitation. The main topic was the Mediterranean diet and other topics such as
malnutrition were given lower priority. Professional qualifications, nutritional assessments,
and screening for malnutrition should be improved [89].

It is important to raise awareness about the importance of appropriate nutritional
changes to control cardiovascular risk factors as part of CR. If necessary, nutrition interven-
tions should include behavior change models and adherence strategies. It is also possible to
organize cooking classes for patients and their families during the rehabilitation program.
In the case of comorbidities, patients’ individual needs should be taken into account and
dietitians should collaborate with an interdisciplinary team [90]. To achieve CR goals, a
multidisciplinary approach that includes exercise training, risk factor modification, psycho-
logical support, patient education, and nutritional recommendations is essential. With a
comprehensive approach, it is possible to effectively reduce the risk of CVD and improve
the patient’s overall health. The collaboration of various medical and health areas allows
for a holistic approach to the secondary prevention and treatment of CVD, resulting in
better therapeutic outcomes and improved quality of life of patients [91].

4.3. Psychological Aspects

According to the American Heart Association Exercise/American Association of Car-
diovascular and Pulmonary Rehabilitation, one of the main goals of CR programs is to
improve the emotional condition of patients [92]. Participation in CR after percutaneous
coronary intervention contributes to reducing the burden of disease and the risk of car-
diovascular events. A study by Douma et al. [93], involving 1682 patients, examined the
impact of psychological factors on healthy habits after percutaneous coronary intervention.
The results indicate a significant association between psychology and health behavior,
and, in particular, the strong effect of optimism on dietary adherence. Participation in CR
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mitigates the negative effects of anxiety and pessimism, but may, at the same time, reinforce
the association between stress and smoking habits. It was noted that patients with high
levels of anxiety and pessimism may particularly benefit from participating in rehabilitation
programs, and this should be taken into account in their design [93]. In contrast, a study by
Gostoli et al. [94] analyzed the effect of CR on unhealthy behavior modification and the
course of CVD, taking into account depression, anxiety, and psychosomatic disorders. The
longitudinal study included 108 patients undergoing CR and 85 coronary artery disease
patients who did not participate in the CR. The evaluation was conducted four times: at
admission, at discharge, and 6 and 12 months after the start of the study. The results showed
that the CR promoted physical activity and improved behaviors related to nutrition, stress
management, and sleep quality, but had no significant effect on weight loss, the implemen-
tation of a healthy diet, or adherence to medical recommendations. They also noted that
depression and psychosomatic disorders can significantly affect changes in health behavior.
The authors emphasize the need for an integrated approach that incorporates assessments
of psychiatric and psychosomatic factors in CR programs [94].

To conclude, the positive impact of CR programs on long-term dietary adherence
and improvement in body composition was shown in various studies. On the other hand,
the data focused on individualized nutritional counseling are limited. Moreover, barriers
to following dietary recommendations, such as a lack of access to healthy products and
financial constraints, exist in some contexts. Individualized care and support are essential
to ensure patient engagement and optimal outcomes in CR programs. Overall, dietary
recommendations play a significant role in improving cardiovascular health outcomes in
patients participating in CR programs. To enhance the effectiveness of dietary education
in CR, it is essential to provide individualized care and support tailored to each patient’s
specific needs, which has already been proven to be effective in healthy individuals [95].
There are dedicated guidelines on methods of dietary counseling in CVD; however, a
personalized approach could potentially be achieved through comprehensive nutritional
assessments using tools typical for dietary care, e.g., 24 h food recalls, food frequency
questionnaires, or dietary diaries. Moreover, using validated scores such as the 14-point
Mediterranean diet score [96] could also help in the identification of specific areas for
nutritional education. A personalized approach could better address individual dietary
difficulties; however, incorporating group-based educational sessions, such as cooking
classes, could also provide practical guidance while fostering peer support, which increases
motivation and adherence [97]. Finally, regular follow-up consultations continued after
CR programs could ensure continuous support and allow for adjustments to dietary rec-
ommendations, potentially improving long-term adherence and outcomes. These aspects
including using validated tools and modern technologies including mobile applications
need particular attention in future studies focused on CVD and CR.

5. Conclusions
The presented studies highlight the important role of diet-related interventions in

CR after myocardial infarction. Personalized dietary counseling could improve metabolic
outcomes and potentially reduce the risk of further incidents. The success of programs
such as KOS-MI in Poland highlights the importance of holistic care that integrates phar-
macotherapy, lifestyle changes, and psychosocial support. However, difficulties remain,
such as the limited availability of and adherence to nutritional guidelines. To enhance the
effectiveness of CR, a multidisciplinary approach that includes continuous monitoring and
support, as well as personalized approach, is crucial. However, further research focused on
long-term outcomes and mortality is needed to investigate the role of nutrition-focused
interventions in CR.
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51. Bąk-Sosnowska, M.; Białkowska, M.; Bogdanski, P.; Chomiuk, T.; Gałązka-Sobotka, M.; Holecki, M.; Jarosińska, A.; Jezierska-
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Z.; Maurovich-Horvat, P.; et al. Diet and Lifestyle Intervention-Induced Pattern of Weight Loss Related to Reduction in
Low-Attenuation Coronary Plaque Burden. Diagnostics 2024, 14, 615. [CrossRef] [PubMed]

53. Abbasi, A.; Shafie, D.; Heidari Moghaddam, R.; Sadeghi, M.; Safavi, S.M. Investigation of adherence to DASH diet components
and reduction of heart failure risk in adults: A case-control study. ARYA Atheroscler. 2024, 20, 38–46. [CrossRef] [PubMed]

54. Aburto, N.J.; Hanson, S.; Gutierrez, H.; Hooper, L.; Elliott, P.; Cappuccio, F.P. Effect of increased potassium intake on cardiovascular
risk factors and disease: Systematic review and meta-analyses. BMJ 2013, 346, f1378. [CrossRef]

55. Popiolek-Kalisz, J.; Glibowski, P. Apple Peel Supplementation Potential in Metabolic Syndrome Prevention. Life 2023, 13, 753.
[CrossRef]

https://doi.org/10.1097/HCR.0b013e318293b47b
https://doi.org/10.1007/s11739-015-1211-y
https://doi.org/10.3390/nu7115459
https://doi.org/10.3390/nu10040465
https://doi.org/10.1016/j.pcad.2015.04.003
https://doi.org/10.1056/NEJMoa025039
https://doi.org/10.1001/jama.294.19.2455
https://www.ncbi.nlm.nih.gov/pubmed/16287956
https://doi.org/10.1093/oxfordjournals.aje.a114480
https://www.ncbi.nlm.nih.gov/pubmed/3776973
https://doi.org/10.1093/advances/nmaa006
https://www.ncbi.nlm.nih.gov/pubmed/32059053
https://doi.org/10.1016/j.jacc.2020.02.036
https://doi.org/10.1001/2013.jamainternmed.70
https://doi.org/10.1016/j.jacc.2017.09.035
https://doi.org/10.1016/j.eclinm.2021.100997
https://doi.org/10.1016/j.fbio.2024.105487
https://doi.org/10.3390/ijerph191912546
https://doi.org/10.1080/08037051.2018.1527177
https://ptlo.org.pl/resources/data/sections/114/ws_otylosc.pdf
https://ptlo.org.pl/resources/data/sections/114/ws_otylosc.pdf
https://doi.org/10.3390/diagnostics14060615
https://www.ncbi.nlm.nih.gov/pubmed/38535036
https://doi.org/10.48305/arya.2024.42670.2964
https://www.ncbi.nlm.nih.gov/pubmed/39717422
https://doi.org/10.1136/bmj.f1378
https://doi.org/10.3390/life13030753


Nutrients 2025, 17, 1082 15 of 17

56. He, F.J.; Nowson, C.A.; MacGregor, G.A. Fruit and vegetable consumption and stroke: Meta-analysis of cohort studies. Lancet
2006, 367, 320–326. [CrossRef]

57. Mach, F.; Baigent, C.; Catapano, A.L.; Koskinas, K.C.; Casula, M.; Badimon, L.; Chapman, M.J.; De Backer, G.G.; Delgado, V.;
Ference, B.A.; et al. 2019 ESC/EAS Guidelines for the management of dyslipidaemias: Lipid modification to reduce cardiovascular
risk. Eur. Heart J. 2020, 41, 111–188. [CrossRef]

58. Mensink, R.P.; Zock, P.L.; Kester, A.D.M.; Katan, M.B. Effects of dietary fatty acids and carbohydrates on the ratio of serum total
to HDL cholesterol and on serum lipids and apolipoproteins: A meta-analysis of 60 controlled trials. Am. J. Clin. Nutr. 2003, 77,
1146–1155. [CrossRef]

59. Hämäläinen, H.; Paalosmaa-Puusa, P.; Seppänen, R.; Rastas, M.; Knuts, L.R.; Voipio-Pulkki, L.M. Feasibility of, and success in
adopting a low-fat diet in coronary patients. Scand. J. Rehabil. Med. 2000, 32, 180–186. [CrossRef]

60. Popiolek-Kalisz, J. Ketogenic diet and cardiovascular risk—State of the art review. Curr. Probl. Cardiol. 2024, 49, 102402. [CrossRef]
61. Marx, N.; Federici, M.; Schütt, K.; Müller-Wieland, D.; Ajjan, R.A.; Antunes, M.J.; Christodorescu, R.M.; Crawford, C.; Di

Angelantonio, E.; Eliasson, B.; et al. 2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes:
Developed by the task force on the management of cardiovascular disease in patients with diabetes of the European Society of
Cardiology (ESC). Eur. Heart J. 2023, 44, 4043–4140. [CrossRef]

62. Mullee, A.; Romaguera, D.; Pearson-Stuttard, J.; Viallon, V.; Stepien, M.; Freisling, H.; Fagherazzi, G.; Mancini, F.R.; Boutron-
Ruault, M.-C.; Kühn, T.; et al. Association Between Soft Drink Consumption and Mortality in 10 European Countries. JAMA
Intern. Med. 2019, 179, 1479–1490. [CrossRef] [PubMed]

63. Evangelista, L.S.; Jose, M.M.; Sallam, H.; Serag, H.; Golovko, G.; Khanipov, K.; Hamilton, M.A.; Fonarow, G.C. High-protein vs.
standard-protein diets in overweight and obese patients with heart failure and diabetes mellitus: Findings of the Pro-HEART
trial. ESC Heart Fail. 2021, 8, 1342–1348. [CrossRef] [PubMed]

64. Qian, F.; Liu, G.; Hu, F.B.; Bhupathiraju, S.N.; Sun, Q. Association Between Plant-Based Dietary Patterns and Risk of Type 2
Diabetes: A Systematic Review and Meta-analysis. JAMA Intern. Med. 2019, 179, 1335–1344. [CrossRef] [PubMed]

65. Ueng, K.-C.; Chiang, C.-E.; Chao, T.-H.; Wu, Y.-W.; Lee, W.-L.; Li, Y.-H.; Ting, K.-H.; Su, C.-H.; Lin, H.-J.; Su, T.-C.; et al. 2023
Guidelines of the Taiwan Society of Cardiology on the Diagnosis and Management of Chronic Coronary Syndrome. Acta Cardiol.
Sin. 2023, 39, 4–96. [CrossRef]

66. Kaasenbrood, L.; Boekholdt, S.M.; van der Graaf, Y.; Ray, K.K.; Peters, R.J.G.; Kastelein, J.J.P.; Amarenco, P.; LaRosa, J.C.; Cramer,
M.J.M.; Westerink, J.; et al. Distribution of Estimated 10-Year Risk of Recurrent Vascular Events and Residual Risk in a Secondary
Prevention Population. Circulation 2016, 134, 1419–1429. [CrossRef]

67. Butler, T.; Kerley, C.P.; Altieri, N.; Alvarez, J.; Green, J.; Hinchliffe, J.; Stanford, D.; Paterson, K. Optimum nutritional strategies for
cardiovascular disease prevention and rehabilitation (BACPR). Heart Br. Card. Soc. 2020, 106, 724–731. [CrossRef]

68. Thomas, R.J.; Beatty, A.L.; Beckie, T.M.; Brewer, L.C.; Brown, T.M.; Forman, D.E.; Franklin, B.A.; Keteyian, S.J.; Kitzman, D.W.;
Regensteiner, J.G.; et al. Home-Based Cardiac Rehabilitation. JACC 2019, 74, 133–153. [CrossRef]

69. Ritchey, M.D.; Maresh, S.; McNeely, J.; Shaffer, T.; Jackson, S.L.; Keteyian, S.J.; Brawner, C.A.; Whooley, M.A.; Chang, T.; Stolp, H.;
et al. Tracking Cardiac Rehabilitation Participation and Completion Among Medicare Beneficiaries to Inform the Efforts of a
National Initiative. Circ. Cardiovasc. Qual. Outcomes 2020, 13, e005902. [CrossRef]

70. Carnethon, M.R.; Pu, J.; Howard, G.; Albert, M.A.; Anderson, C.A.M.; Bertoni, A.G.; Mujahid, M.S.; Palaniappan, L.; Taylor,
H.A.; Willis, M.; et al. Cardiovascular Health in African Americans: A Scientific Statement from the American Heart Association.
Circulation 2017, 136, e393–e423. [CrossRef]

71. Rana, A.; de Souza, R.J.; Kandasamy, S.; Lear, S.A.; Anand, S.S. Cardiovascular risk among South Asians living in Canada:
A systematic review and meta-analysis. Can. Med. Assoc. Open Access J. 2014, 2, E183–E191. [CrossRef]

72. Oldridge, N.B.; Ragowski, B.; Gottlieb, M. Factors Associated with Attendance. J. Cardiopulm. Rehabil. Prev. 1992, 12, 25.
[CrossRef]

73. Casey, E.; Hughes, J.W.; Waechter, D.; Josephson, R.; Rosneck, J. Depression predicts failure to complete phase-II cardiac
rehabilitation. J. Behav. Med. 2008, 31, 421–431. [CrossRef] [PubMed]

74. Wyer, S.J.; Earll, L.; Joseph, S.; Harrison, J.; Giles, M.; Johnston, M. Increasing attendance at a cardiac rehabilitation programme:
An intervention study using the Theory of Planned Behaviour. Coron. Health Care 2001, 5, 154–159. [CrossRef]

75. Yohannes, A.M.; Yalfani, A.; Doherty, P.; Bundy, C. Predictors of drop-out from an outpatient cardiac rehabilitation programme.
Clin. Rehabil. 2007, 21, 222–229. [CrossRef]

76. Cannistra, L.B.; Balady, G.J.; O’Malley, C.J.; Weiner, D.A.; Ryan, T.J. Comparison of the clinical profile and outcome of women and
men in cardiac rehabilitation. Am. J. Cardiol. 1992, 69, 1274–1279. [CrossRef]

77. Taylor, G.H.; Wilson, S.L.; Sharp, J. Medical, Psychological, and Sociodemographic Factors Associated with Adherence to Cardiac
Rehabilitation Programs: A Systematic Review. J. Cardiovasc. Nurs. 2011, 26, 202. [CrossRef]

https://doi.org/10.1016/S0140-6736(06)68069-0
https://doi.org/10.1093/eurheartj/ehz455
https://doi.org/10.1093/ajcn/77.5.1146
https://doi.org/10.1080/003655000750060931
https://doi.org/10.1016/j.cpcardiol.2024.102402
https://doi.org/10.1093/eurheartj/ehad192
https://doi.org/10.1001/jamainternmed.2019.2478
https://www.ncbi.nlm.nih.gov/pubmed/31479109
https://doi.org/10.1002/ehf2.13213
https://www.ncbi.nlm.nih.gov/pubmed/33502122
https://doi.org/10.1001/jamainternmed.2019.2195
https://www.ncbi.nlm.nih.gov/pubmed/31329220
https://doi.org/10.6515/ACS.202301_39(1).20221103A
https://doi.org/10.1161/CIRCULATIONAHA.116.021314
https://doi.org/10.1136/heartjnl-2019-315499
https://doi.org/10.1016/j.jacc.2019.03.008
https://doi.org/10.1161/CIRCOUTCOMES.119.005902
https://doi.org/10.1161/CIR.0000000000000534
https://doi.org/10.9778/cmajo.20130064
https://doi.org/10.1097/00008483-199201000-00005
https://doi.org/10.1007/s10865-008-9168-1
https://www.ncbi.nlm.nih.gov/pubmed/18719990
https://doi.org/10.1054/chec.2001.0131
https://doi.org/10.1177/0269215506070771
https://doi.org/10.1016/0002-9149(92)91220-X
https://doi.org/10.1097/JCN.0b013e3181ef6b04


Nutrients 2025, 17, 1082 16 of 17

78. Britto, R.R.; Supervia, M.; Turk-Adawi, K.; Chaves, G.d.S.S.; Pesah, E.; Lopez-Jimenez, F.; Pereira, D.A.G.; Herdy, A.H.; Grace, S.L.
Cardiac rehabilitation availability and delivery in Brazil: A comparison to other upper middle-income countries. Braz. J. Phys.
Ther. 2020, 24, 167–176. [CrossRef]

79. Froger-Bompas, C.; Laviolle, B.; Guillo, P.; Letellier, C.; Ligier, K.; Daubert, J.-C.; Paillard, F. Sustained positive impact of a
coronary rehabilitation programme on adherence to dietary recommendations. Arch. Cardiovasc. Dis. 2009, 102, 97–104. [CrossRef]

80. Hag, E.; Bäck, M.; Henriksson, P.; Wallert, J.; Held, C.; Stomby, A.; Leosdottir, M. Associations between cardiac rehabilitation
structure and processes and dietary habits after myocardial infarction: A nationwide registry study. Eur. J. Cardiovasc. Nurs. 2025,
24, 253–263. [CrossRef]
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