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Abstract:

Objectives: Comparing Cardiac Rehabilitation Guidelines. Method: guidelines were
searched alone and with combination with different nations in English language. To
review information about the exercises modes, exercise intensity, testing, and
monitoring of patients. Results: the United States, Canadian, United Kingdome, and
European guidelines all have common components and have differences in the
exercises modes and intensity. The United States, Canada, and European guideline
suggest aerobic training should progressing from moderate to vigorous intensity
through the program, these guidelines also suggest resistance training combined with
the aerobic training to improve quality of life. The United Kingdome recommends
lower intensity program and less ECG monitoring. Although the other guidelines
recommend ECG exercises stress test for functional capacity assessment. Conclusion:
guideline for the Mediterranean region should be assembled and after reviewing these
guidelines, it is recommended to use ECG monitoring for functional assessment.
Managing the risk factors is recommended in all the guidelines. Aerobic endurance
training is recommended to advance from moderate to high intensity exercises
combined with resistance training. These characteristics are safe for the patients and
also showed improvements in patient’s health and quality of life.
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1. Introduction

Cardiovascular diseases (CVD) are considered to be the leading cause of deaths in
Mediterranean Region by estimated percent of 54% of the total deaths. The prevalence
of the CVDs is due to the way of the individual living, from being inactive and the
tobacco use to the rest of the risk factors. Adults aged above 15 years in Kuwait,
Bahrain, UAE, and Saudi Arabia shows high level of obesity rate in the Mediterranean
Region and that shows clearly why the leading cause of deaths in that region is CVDs
(WHO). According to the Guardian Saudi Arabia 61% of male adults are inactive and
76.2% of female adults are inactive. Therefore, the ideas of preventing the leading cause
of death interest me. Either way it is after or before the CVD occurs. The increasing
inactivity rate in that region 50% also considered high risk in women more the men. The
tobacco use is also in increase (in adult men between 7%-57%). (The Guardian)

The scope of view in the Cardiac Rehabilitation (CR) has changed from only
physical activity and exercises to even bigger life changing habits. That will provide
even wider prevention and enhancement of the patient lifestyle and motivating in
bigger concept, such as smoking cessation, education and modifying risk factors.
Worldwide CR is considered class I recommendation. Two centuries ago, restrictions
were imposed in-patient with coronary events. Heberden reported a patient who
improved after working half an hour a day in wood work and by then the studies
continued until CR is class I recommendation. (Mampuya, 2012) Despite being Class I
recommendation, CR is underutilized with less than 30% of CVD patients’
participation. Reasons of this gap are present in different levels (patient, Physicians,
Healthcare settings and society). (Massimo, 2014)

1.1 Phases of CR
CR is generally divided into three phases:
1. Inpatient CR: services and rehabilitation who is hospitalized.
2. Early outpatient CR: services and rehabilitation in early after a CVD event,
usually it’s the first Six months and extends to One year.
3. Long-term outpatient CR: Long term program that deliver prevention and
rehabilitative services in outpatient setting. (Randal, 2007)

1.2 In-Patient (Phase I)

Research was conducted on 10 hospitals in Korea regarding cardiac rehabilitation phase
I. using questionnaires modified by previous studies and 9 hospitals responded. On 1+
post-op day the patient did (sitting on bed, sit to stand, up to chair, and walking in the
ward). On 2nd day (stairs up and down) was done on different days in some hospitals.
Patient also received educational and preventing complications and increase muscle
strength by home exercises. Based on the results of these questionnaires showing
improvements in the understanding of the patient condition and prepare the patient for
phase II CR. (Yong, 2017)
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1.3 Early Outpatient Phase II

Exercises program after discharge from the hospital to prevent future cardiac events. A
study was done on maintaining the program. It was conducted on one hundred and
thirty participants, sixty four patient on the counseling group and sixty six patients on
the control group. The counseling group was giving 6 months exercise counseling
delivered by telephone and printed materials. Measurements such as (maximal stress
test, motivational readiness to exercises) were done at the baseline, six months, and
twelve months. The study shows significant increase in participation in the exercises in
the counseling group more than the control group. (Bernardine, 2011)

1.4 Long-Term Phase III

Cardiac rehabilitation is a complex intervention, which offered to patients who suffer
from heart diseases, which contain health education reduction of risk factors and
physical activity and stress management. (Dalal, 2015) Identifying the long-term goals
and the correct way to achieve them. Also in this phase clearing the patient’s
responsibilities and self-managements. The cardiac rehabilitation team should give an
appointment after one year to follow-up the patient life-style and physical activity and
for national audit by using questionnaires. (BACPR).

1.5 CR Eligibility
The program eligibility is mostly common in all countries which include patient who
suffer from:

e Acute coronary syndrome:

e Following revascularization:

e Stable heart failure:

e Stable angina:

e Heart valve replacement/repair:

e Heart transplantation

e Congenital heart disease

e Other atherosclerosis such as peripheral arterial disease (PAD), transient

ischaemic attack.

1.6 CR Program staff
CR Multidisciplinary team should consist of highly qualified practitioners led by a
clinical coordinator. The team should include:

Cardiologist Nurse specialist Physiotherapist Dietitian

Psychologist Exercise specialist Occupational therapist Clerical administrator

All the staff members are aware of their role in the CR program and should work in the
same harmony and communication is key factor between them to achieve the goals of
the program.
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1.7 CR Components
Programs such as the British guideline suggest that there are seven-core component in

CR. These seven components are considered the key aim of cardiac rehabilitation. The

seven-core Components are:

1.

Health behavior change and education: Providing information and education in
the patient health status and addressing if there is any cardiac false impression,
identifying the patient’s place of support such as a relative or his/her best friend.
Patient must be encouraged to play a strong rule in the CR. The education
should aim to Increase the knowledge and the understanding of decreasing the
risk factor and utilize evidence-based behavior theory in its delivery. The
education must be delivered in high quality methods of teaching.

Lifestyle risk factor management:

e Physical activity and exercise: exercise prescription by the leading staff and
ADLs, including the choice of exercises place (house/community/hospital)

e Diet: the focus should be making healthy changes with the supervision of the
leading staff.

e Smoking cessation: every effort should be done to help the patient quit
smoking and prevent coming back to it again, and may also include other
tobacco use such as chewing gum.

Psychosocial health: all patients must be assessed by psychologist to assess

(anxiety, depression, quality of life) at baseline and after CR program is complete

and the patient is ready to be discharged and continue as outgoing patient.

Medical risk factor management: Such as regularly managing blood pressure and

glucose.

Cardioprotective therapies: includes medication (Anti-platelet therapy- lipid

lowering therapies. etc.) and implantable devices (defibrillators — cardiac

resynchronization. etc.) as the staff leading decide appropriate to the patient.

Long-term management: identifying long-term goals and reassessment, also

addressing the patient responsibilities.

Audit and evaluation: every CR should evaluate their services based on the

outcomes and provide measurements. (Dalal, 2015)

1.8 Availability of CR Programs

The availability of CR programs in Arabic countries is limited although Arab countries
are considered to be high-income countries. The CR programs are usually provided as
Women-only classes. After comparing the risk factors with other high-income countries
as the Arab countries and comparing, the CR viability in those countries such as
Canada the results shows limitation as mentioned above that can be treated with
providing more CR programs and the education of the benefits of it. The governments
and health societies should show serious actions against these raising problems.
(Karam, 2015)
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1.9 Psychological factors

The CR participants usually show some psychological factors that may face off the goals
of the CR program or even effect on the participant attendance. For that, a study was
made to assess the psychological factors such as depression and anxiety and social
support, and cardiac prone personality and improving it by psychologists, Shen (2005)
and by that, we increase the motivation of the participants to achieve the program
goals. The program should focus also on the patients believes to keep the motivation all
the way. (Shahsavari, 2012)

1.10 Weight Control

The European CR guideline suggests that the patient should be weighted each visit to
encourage weight control via physical activity and formal behavior program which
suggest maintaining healthy BMI (18.5 — 24.9 kg/m?). Also it is suggested by the
European guideline to give a vocational advice and to be assessed before discharge and
returning to previous activity must be discussed unless its medically contraindicated
and discussing returning to work adjustments and disability awareness.

Community support in European guideline conduct groups within local
community to support patients in everyday life. These groups also useful for
recognizing the patient who does not wish to attend these programs and for those there
is other possibilities such as monitoring their risk factors led by primary care
practitioners and also seek help from the local sources. (Massimo, 2014)

1.11 MICE or AIT

The Canadian guideline prescribe moderate intensity continues exercise (MICE) but a
study was done on 1544 samples in Toronto Rehabilitation Institute to utilize the
differences if we applied Aerobic interval training (AIT) rather than MICE. Patients
were separated equally into two groups, group received the usual care of CR which is
MICE for twenty six weeks (60-80% of VO2 peak, 5 times a week) and the other group
received twenty six weeks of progressive training interval (15 min/mile walking pace,
12 min/mile jogging pace, 5 times a week). The results showed improvements in VO2
peak in the AIT group more than MICE group and also larger improvements in CV risk
profile characteristics, BMI, Triglycerides, depression score and hip to abdominal girth
compared to MICE. (Lees, 2017)

1.12 Cost of CR

A randomized study was done on 90 low-to-moderate cardiac risk patients
participating in CR program for three months either home-based or center-based. The
home-based patients were given tele-monitoring guidance. Although training was
similar between the two groups (12 weeks at least 2 sessions weekly for 45-60 minutes
continuous training with intensity of 70-85% of Maximum Heart Rate) but the home-
based showed higher satisfaction but no different in physical fitness at discharge. Non-
significantly center-based program cost more than home-based per patient (£3160).
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Healthcare costs were non-significantly lower in the home-based group. They found
that the home-based training is more cost-effective than the center-based. (Kraal, 2017)

1.13 The Aim of This Paper

The aim is to recognize the differences between the guidelines in different fields and in
different countries to explore the outcomes and measurements in the patient health and
physical activity and the latest evidence-based practices in CR and the health
practitioner’s point of view in the guideline. Promoting CR in the community and
explaining the risk factors and how to reduce them. Also clearing the misunderstanding
about heart disease patients in avoiding the physical activity.

2. Method

This study aim to search for National guidelines, outcomes and measurements for
exercises-based outpatient CR were searched using search engines (Google, PubMed,
Pedro) up until December 2018. Using the key words “Cardiac Rehabilitation”
“Guideline” “outcomes and measurements” “Cost of Cardiac rehabilitation” “Exercise-
based”. There were more than eight hundred results and after choosing (Last 10 years —
Humans) filters, it remained more than two hundreds. Adding terms for choosing
nations such as “Canada” “American” “European” “United Kingdom”.

Governments and known cardiology websites were also inspected for additional
information and possible guidelines and/or measurements to extract the relevant
information for this review.

3. Results

There are some components all the chosen guidelines agree on and there is, in the other
hand, differences between them. Here are some of the CR components, which are
agreed on:

3.1 Assessment

CR should have initial assessment in each core component and ongoing assessment
during the program and reassessment by the end of the program. The assessment
should discuss each core component and also discussion of goals to be achieved during
the program in written and the patient should have a copy. The initial assessment
should investigate:

e Medical history: previous surgeries or diseases.

e Physical examination: examine the cardiopulmonary system including pulse,
blood pressure, palpation and inspection of the lower limb for arterial pulses or
edema.

e Testing: obtain resting 12-lead ECG, Assess patient’s health related quality of life.
Patient treatment plan should be documented with short-term goals that will

guide the interventions. Also, documentation helps in areas that should be investigated
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more and monitored. Discharge Plan documentation should include long-term plan and
strategies for success.

3.2 Managing the Risk Factors

Risk factors are the road in which it will take for having CVD’s. These risk factors must
be acknowledged and educated to the patient. Each patient must be assessed based on
his life habits in details. After assessing the patient’s life activity, the patient must know
which are the risk factors, which led him to have CVD. The guidelines agree that
(smoking, inactivity, bad diet, obesity and hypertension) are modifiable risk factors.
And there are non-modifiable risk factors such (Family history, age and Diabetes). Each
guideline has a component of modifying these risk factors as important component in
the guideline and has a special CR member to assist the patient on managing them,
such as:

3.2.1 Blood Pressure Management

Blood pressure should be monitored minimum in 2 visits as what the USA guideline
suggest also assessing current treatment and compliance. The expected outcome: Short-
term goal is to assess and adjust interventions until normalization. Long-term goal is
maintaining the BP at goal levels.

3.2.2 Tobacco Cessation

Smoking or tobacco use is considered one of the main risk factors and its mentioned on
all the collected guideline. In the initial assessment patient should be asked and
documented about the smoking status (former smoker - never smoked - current
smoker) including patient who quit the last year because of the high possibility of
relapsing. Also be specific about the amount (cigarettes by day) and for how long
(years) also ask about the exposure to second-hand smoking in home or at work.
Determine the readiness to change is confirmed proceed with the “5 As”: Ask, Advice,
Assess, Assist, and Arrange. When the readiness of change is not express, provide brief
motivational with the “5 Rs”: Relevance, Risk, Reward, Roadblocks, and Repetition. The
interventions needed for tobacco cessation are counseling with the staff and group
involvement and pharmacological support. It is important to emphasize to stay away
from second-hand smoking in work or home to avoid relapsing.

The expected outcome from the interventions is complete cessation for at least
one year as a long-term goal. The short-term goal is to express readiness to change and
quitting with the pharmalogical support and the relapse prevention skills. Patient who
still smoke during the cardiac rehabilitation program are more likely to drop out.

3.2.3 Obesity

The usual risk factors are known and should be managed through the patient life.
Leaving the bad habits and living a healthy life is a must for patients with CVDs.
Obesity is well known risk factor, but underweight (18.5 kg/m2 in body mass index
(BMI)) is not monitored. A study was done with cross-section data of 2013 in the
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database of Behavioral risk factor surveillance systems (BRFSS) with 491,773 US
individuals. They found that underweight had a 19.7% greater risk than normal weight.

The overweight and obese population had a 50% and 96% increased risk. (Donghwi.
2017)

3.2.4 Diet

Patients within admission must undergo baseline assessment of their dietary habits.
Including measurements of weight, BMI and waist circumference. Patients must
understand the relation between what they eat and how it will affect him in the future.
These changes must be focused on making healthy dietary and also the practitioner in
response must take in consideration the patient’s culture, needs and capabilities.

Diet play an important role in cardiac rehabilitation and it includes weigh loss
for patients who has increased fat and that should perform increased physical activity
and decreased caloric intake. And also weight gain for example (debilitated patients)
and weight maintenance.

Weight loss could also be combined with pharmacotherapy for support. In USA
guideline in the baseline assessments, they measure cholesterol, high-density
lipoprotein, low-density lipoprotein and triglycerides. And they repeat it after 4-6
weeks. The expected outcome after the dietary changes is reduction of all
measurements.

3.3 Psychological Management

Patient should be assessed to identify any psychological distress such as depression,
anxiety, anger or social isolation. Also sexual dysfunction and substance abuse (alcohol
or any other drugs) by using standardized measurement tools or/and interview. Also
take in consideration in the evaluation the use of psychotropic medication. Using an
appropriate tool should assess the quality of life.

The psychosocial intervention should include group education on adjustment of
heart diseases and also stress managements. When it’s possible, the family member
should be also included in the interventions. Enhancing the patient and the family
social support by developing supportive rehabilitation environments and community
support. Lack of social support or even social isolation has association with increased
heart mortality. In the other hand over protection may also effect on quality of life.
Another intervention is to teach the patient self-help strategies.

Services should also focus on illness perception and stress management skills. It
is important to consider the vocational advices and financial implications and assess the
patients to overcome them.

The expected outcomes of these managements are an absence of clinically
significant psychosocial distress, drug dependency and social isolation. Also
compliance with psychotropic medication and stopping the using of tobacco, alcohol,
caffeine. Patient should also demonstrate responsibility for changes in health-related
behaviors. Arranging ongoing managements if issues are still present.
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3.4 Exercise Intervention
3.4.1 United States Guideline

Prior to participate in CR a symptom-limited exercise testing is strongly
recommended. If any changes occurred on patient’s clinical condition the test
may be repeated. The parameters of the assessment should be included like;
heart rate and rhythm, signs, symptoms, ST-segment changes, hemodynamics,
perceived exertion, and exercise capacity.

The risk stratify should be determine the level of supervision and monitoring
required during the exercises based on the assessment and the exercise testing.
Individualized exercise prescription based on the evaluation for aerobic and
resistance.

Aerobic Exercise: Frequency (F)= 3-5 days per week; Intensity (I)= 50-80%;
Duration (D)= 20-60 minutes; Modality (M)= cycling, walking, treadmill, stairs
climbing, rowing and others either continuous or interval training.

Resistance Exercise: (F)= 2-3 days per week, (I)= 10-15 repetitions per set to
moderate fatigue, (D)= 1-3 sets of 8-10 different upper and lower limbs exercises,
(M)= elastic bands, cuffs/hand weight, dumbbells, free weights, or weight
machine.

Flexibility training: stretches 3-5 reps for 2-3 sessions per week.

Warm-up and cool-down should be included in the exercise session and
flexibility exercises as well.

Progressive update to the exercise program should be provided.

Observation is needed for symptoms, HR monitoring, BP monitoring, PRE, and
ECG (starting as continuous monitoring to intermittent as suitable to the patient
risk level)

The expected outcome to achieve: Moderate intensity of 30-60 minutes per day

for at least 5 days a week as home-based physical activity. Also, achieving muscular
endurance and strength, As well as muscle strength, improved psychosocial well-being
and reduction of symptoms. (Balady G.J., 2007)

3.4.2 Canadian Guideline

Exercises testing using Graded Exercises testing (Bruce Protocol) with ECG
monitoring.

Aerobic Exercise: (F)= 3-5 days per week; (I)= 40-85% of Heart Rate Preserved
(HRR); (D)= 20-40 minutes per session.

Resistance Training: (F)=2-3 days per week; (I)= for upper limbs 30-40% IRM and
50-60% IRM for lower limbs; (D)= 12-15 repetitions per set and 1-3 sets for 6-10
different exercises for both upper and lower limbs

Flexibility Training: Static stretch more than 4 reps per exercises and 15-60 sec
per stretch, PNF stretching: 6 sec contraction followed by 10-30 sec assisted
stretch.

The guideline suggest monitoring HR, BP, RPE, ECG, Respiratory rate (RR) if
needed, and Arterial Oxygen Saturation.
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The Program Length > 12 weeks.
The expected outcome to encourage engaging in light forms of physical activity

on days when the patient does not have a formal session. To achieve moderate to
vigorous intensity exercises in most of the weekdays. (Stone J. A., 2009)

3.4.3 European Guideline

Exercise testing with symptoms-limited exercises test.

Aerobic training such as walking, jogging, cycling, swimming): (F)= more than 3
session per week; (I)= 50-80% VOzmax or 50-80% HRpeax or 40-60 HRR or PRE 10-14;
(D)= 20-30 minutes per session.

Resistance Training: (F)= 2 sessions per week, (I)= to moderate fatigue; (D)= 10-15
reps per set.

Progressive increase should be applied in follow-ups control.

The guideline suggests monitoring the HR, BP, ECG during initial stages or
patients with new symptoms, and also it suggest observation of symptomes.

The Program Length 2-16 weeks.

The expected outcome: equal of 30 minutes of moderate walking intensity per

day. Increase cardiorespiratory fitness and muscular endurance and strength. (Piepoli
M. F., 2010)

3.4.4 United Kingdome Guideline

Exercise testing using Functional capacity test (6 min walk test/shuttle walk test/
Chester step test or symptom-limited ergometer test - no ECG monitoring)
Aerobic training: (F)= 2-3 sessions per week; (I)= 40-7-% HRR PRE 11-14; (D)= 20-
60 minutes per week.

Resistance Training: (F)= 2-4 sessions per week; (I)= 30-40% I RM for upper body
and 50-60% I RM for lower body; (D)= 2-4 sets of 8-12 reps for 8-10 muscle
groups.

Flexibility Training (static, PNF stretches): 2-4 reps 60 sec per stretch for 2-3
sessions per week.

The guideline suggests monitoring HR, BP, PRE, and Oxygen Saturation.

The program length 4-24 weeks depending on patient’s status.

The expected outcomes are not specified in the guideline. (BACPR)

3.5 Long-term Management

After finishing the CR program the patient should have participated in all the core
components and passed its requirements through a individualized program, also the
patient should be reassessed, and identified with the practitioner the long-term
management goals. The UK, Canadian, USA guidelines suggest involving the patient in
community-based physical activity programs with reduced monitoring and
supervision, also getting involved with the cardiac support groups to get access to
education and discussion.
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4. Discussion

4.1 Initial Assessment

All the guidelines agreed on that the initial assessment is a core component and it
should contain (Medical history, physical examination, and tests) and it should be
documented and the short-term goals should be addressed and what interventions will
achieve these goals. The documentations should also address the long-term goals ass
suggested in all guidelines chosen. In the initial assessment, the components of the
cardiac rehabilitations should be discussed in details and with an explanation, which
intervention would help in which goals.

4.2 Aerobic Endurance Training

The foundation of cardiac rehabilitation programs is the aerobic endurance training. It
positively affects the cardiorespiratory fitness and functional capacity, reduces disease
related symptoms and positively influences coronary risk factors. It also helps with the
reduction mortality rate among MI survivors. Aerobic endurance training
recommendation is universal nut the mood, intensity, duration vary from country to
another. The recommendation of the leading societies in cardiac rehabilitation is to
progress from moderate to vigorous through the course of CR program. But the United
Kingdome guideline suggests starting from light to moderate intensity aerobic training
program. (Stone, 2009) Which is the same program WHO suggested for developing
countries which has restricted monitoring during trainings (WHO, 1993). However, the
United Kingdome also recommend less vigorous physical activity assessment
compared with other nations which is standard to use ECG-monitored exercises stress
test.

Moderate to vigorous intensity as seen in the Canadian and the United states
guidelines showed a significant improvement in exercises capacity, measured by
maximal exercise testing such as 6 minute walk test and incremental shuttle walk test,
in comparison with non-exercises control group. (Gordon, 2002)

Risk factors improvements, lipid profile, blood pressure, and body mass were
reported benefited in moderate to vigorous intensity programs (Gordon, 2002). Light to
moderate intensity interventions has no or little improvements in exercise capacity and
morbidity compared with non-exercises control groups. (Maddison, 2015)

The Canadian, United states, European guidelines recommend the frequency as
more than 3 sessions of the exercises per week. United States and European guidelines
emphasized the mood of exercises such as walking, cycling, treadmill, or swimming,.

The duration of the aerobic endurance exercises is the same minimal time
between all the chosen guidelines which is 20 minutes but the max time of the session is
different, the US and UK guidelines suggest it stay as long as one hour (as tolerated)
however the Canadian guideline suggests it last up to 40 minutes, the European
guideline also suggest 30 minutes as the max time of the session. Although a late study
was conducted on the effect of the characteristics of the training sessions and it
concluded that the duration does not affect the benefits of the aerobic training and the
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adjustments should be done to aim optimizing the expenditure of the total energy in the
four training characteristics. (Kraal, 2017)

The intensity of the aerobic training has different measurement units such as VO:
(maximal oxygen uptake) or HRmax (maximum heart rate) or HRR (Heart rate reserve)
the US and the Canadian guidelines suggest the intensity should be between 40-85%
HRR. The European and the UK guidelines suggest the intensity should be 40-60 HRR.

Resistance Training has benefits in cardiac rehabilitation patients in increase of
physical strength and independent of activities of daily living and improvements of
quality of life. (Williams, 2007) Studies have been conducted to compare the aerobic
training alone and the aerobic training combined with the resistance training. The
results showed superiority in increased skeletal muscle mass and reduction of body fat
via improved resting metabolic rate. (Marzolini, 2012) The aerobic endurance training is
still the primary component in exercises training in many cardiac rehabilitation
guidelines internationally, all the chosen guidelines prescribed resistance training and
other nations do not include it in CR program, maybe it is because of the complications
resulted from blood pressure increase during the resistance training.

The United States and Canadian guidelines have similar resistance training
program, They both suggest frequency of 2-3 days per week and the intensity 30-40%
on 10-15 repetitions per set, 1-3 sets per sessions, both guidelines suggest low to
moderate intensity exercises on 8-10 exercises on both upper and lower extremities.

However, the European guidelines suggest 2 sessions per week and in intensity
of moderate fatigue. The exercises of upper and lower limbs should be done on 10-15
repetitions per set. The United Kingdom guideline suggest the sessions should be
programed on intensity 30-40% of I RM for upper body, 50-60% for lower body, and
progression to 50-80% I RM for both. The exercises should be held 2-4 sessions per week
2-4 sets of 8-12 repetitions.

Exercise testing is an important core of patient’s assessment prior to participate
on CR program. The United States and the Canadian guidelines strongly recommends
ECG monitored exercises stress test which has benefits such as identifying any
abnormal signs or symptoms which seen during the exercises and finding
contraindications to high intensity exercises, and also determining the peak exercise
capacity in order to enable individualized exercise programs.

Guidelines such as United Kingdom believe that ECG monitored exercises stress
test should be performed on high-risk patients or patients who takes high intensity
exercises only. Low to moderate intensity patients are assessed by the 6-minute walk
test and incremental walk test. The European guideline agrees with the UK guideline
and adds ECG monitored exercises stress test should be done in initial assessment only
and if the patient present with new symptomes.

Flexibility trainings were suggested in the United States, United Kingdome, and
Canada guidelines as stretching. The intensity of the stretching exercises were pointed
as to mild discomfort. Stretches sessions should be 2-3 times per week and each session
should consist of 2-3 repetitions with hold for 60 seconds or as tolerated.
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Program length is of the United States guideline is less than or equal to 36 weeks
which is more or less agreeable with the united kingdom program length of 4-24 weeks.
The Canadian and the European guideline suggest fewer weeks with 2-16 weeks. All
guideline have a common component about the maintenance stage which comes after
the CR program finish. They all suggest the patients should keep the active physical
lifestyle and attend gym or walk daily or community groups to meet the physical
activity guidelines. A study on patients who exercised moderate intensity for 10 years
showed improvement of quality of life in patients with heart failure. (Belardinelli, 2012).
After the patient complete the program, patient should be reassessed as what the
guidelines agrees on. The reassessment should include all the risk factor management
status such as smoking, blood pressure managements, medications, physical activity,
psychosocial managements, and body weight.

The guidelines all have in common that the patient who finished the program
should be documented and audited and the services should be updated and evaluated
based on the results of the cardiac rehabilitation outcomes.

5. Conclusion

The United States, Canadian, European, and united Kingdome guideline were reviewed
and the updated version of each guideline was also review and the conclusion is
similarity in some components and differences in other components. The
Mediterranean region should compose its own guideline based on the reviews of each
guideline. The guideline should be done with the latest evidence-based practice of each
practitioner. The risk factors in the area in a rise and the cardiac rehabilitation will cost
the countries even more. The first step should be the society education of the risk
factors of CVDs and how to manage it before it is too late. Preventions should not start
after the cardiac incidents occur. The aerobic training is a key component of the cardiac
rehabilitation program and the latest studies shows the exercises should starts from
moderate intensity to vigorous as supported in all the guidelines chosen, With a
minimum of 3 sessions per week as supported in US, Canadian, European guidelines.
The combination of resistance training and Aerobic endurance training is seen to
show improvements physical strength and quality of life. the guidelines agree on the
important of resistance training but differ in the intensity. The latest study showed that
the resistance training should begin from moderate and progress slowly until vigorous.
Resistance training should be performed with a minimum of 2 sessions per week on 8-
10 of big muscle groups as supported on the US, Canadian guidelines. The testing and
monitoring of patients should be done in initial assessment and the reassessment and if
the appearance of new symptoms using the ECG exercises stress test which is
supported by the US, Canadian, and European. Flexibility exercises should be
performed minimum twice a week in a moderate intensity as agreed on almost all
guidelines chosen except the European. After the cardiac rehabilitation, all the
guidelines suggest that the patient should be involved with a group community or a
hobby to keep the physical activity in increase and the risk factors manageable. All the
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guidelines agrees on the documentation to always keep the services up to date and
ready to be evaluated which will increase the positive outcomes of the program. I
suggest that the Mediterranean region should build its own guideline especially with
the CVDs in a rise and the risk factors levels are not going down. The help of the
researchers should add the latest evidence-based practices on the guideline, with the
overlook of the outcomes with each nation outcomes to determine the most appropriate
approach to the patients.

About the Author(s)

Mr. Faisal Alenzy holds Bsc in physical therapy from Semmelweis University,
Hungary Budapest. Presently working as Physical therapist with Prince Sultan Military
Medical City, Riyadh KSA.

Mr. Turki almuhaid holds Bsc in physical therapy from Semmelweis University,
Hungary Budapest. Presently working as Physical therapist with Prince Mohammed
Bin Abdulaziz Hospital, Riyadh KSA.

Mr. Theeb Alsalem holds Bsc in physical therapy from Semmelweis University,
Hungary Budapest. Presently working as Physical therapist with King Abdulaziz
Medical City. National Guard Health Affairs, Riyadh KSA.

References

American Association of Cardiovascular and Pulmonary Rehabilitation. Guidelines
for Cardiac Rehabilitation and Secondary Prevention Programs, 5th ed.
Champaign, IL: Human Kinetics, 2013.

BACPR. British Association for Cardiovascular Prevention and Rehabilitation. The
BACPR Standards and Core Components for Cardiovascular Disease Prevention
and Rehabilitation 2012. 2nd ed. London: British Cardiovascular Society.
Available at:
http://www.bacpr.com/resources/46C BACPR Standards and Core
Components 2012.pdf

Balady G.J., Williams M.A. Ades P.A. et al. Core components of cardiac
rehabilitation/secondary prevention programs: 2007 update: A scientific
statement from the American Heart Association Exercise, Cardiac Rehabilitation,
and Prevention Committee, the Council on Clinical Cardiology; the Councils on
Cardiovascular Nursing, Epidemiology and Prevention, and Nutrition, Physical
Activity, and Metabolism; and the American Association of Cardiovascular and
Pulmonary Rehabilitation. Circulation 2007; 115: 2675-2682.

Belardinelli R., Georgiou D., Cianci G., et al. 10-year exercise training in chronic heart
failure: A randomized con- trolled trial. ] Am Coll Cardiol 2012; 60: 1521-1528.

Bjarnason-Wehrens B., Mayer-Berger W., Meister E.R., et al. Recommendations for
resistance exercise in cardiac rehabilitation. Recommendations of the German

European Journal of Physical Education and Sport Science - Volume 5 | Issue 3 | 2019 61


http://www.bacpr.com/resources/46C_BACPR_Standards_and_Core_%20Components_2012.pdf
http://www.bacpr.com/resources/46C_BACPR_Standards_and_Core_%20Components_2012.pdf

Faisal Saadoon F. Alenzy, Turki Menwer J. Almuhaid, Theeb Naif S. Alsalem
COMPARING CARDIAC REHABILITATION GUIDELINES

Federation for Cardiovascular Prevention and Rehabilitation. Eur J Cardiovasc
Prev Rehabil 2004; 11: 352-361.

Gordon N.F., English C.D., Contractor A.S., et al. Effectiveness of three models for
comprehensive cardiovascular disease risk reduction. Am ] Cardiol 2002; 89:
1263-1268.

Karam I Turk-Adawi, Terzic C., Bjarnason-Wehrens B., Grace S.L. Cardiac
rehabilitation in Canada and Arab countries: comparing availability and
program characteristics. BMC Health Services Research. 2015;15:521.
doi:10.1186/s12913- 015-1183-7.

Kraal ].J., Van den Akker-Van Marle M.E., Abu-Hanna A., Stut W., Peek N., Kemps
H.M. Clinical and cost-effectiveness of home-based cardiac rehabilitation
compared to conventional, centre-based cardiac rehabilitation: Results of the
FIT@eHome study. European Journal of Preventive Cardiology.
2017;24(12):1260-1273. doi:10.1177/2047487317710803.

Lee L.s, Tsai M.C., Oh P.L, Brooks D. The Effectiveness of Progressive Aerobic Interval
Training in Cardiac Rehabilitation. Med Sci Sports Exerc. 2017 Dec 18. doi:
10.1249/MSS.0000000000001526.

Maddison R., Pfaeffli L., Whittaker R., et al. A mobile phone intervention increases
physical activity in people with cardiovascular disease: Results from the HEART
randomized controlled trial. Eur J Prev Cardiol 2015; 22: 701-709.

Mampuya W.M. Cardiac rehabilitation past, present and future: an
overview. Cardiovascular Diagnosis and Therapy. 2012;2(1):38-49.
doi:10.3978/j.issn.2223-3652.2012.01.02.

Marzolini S., Oh P.I. and Brooks D. Effect of combined aerobic and resistance training
versus aerobic training alone in individuals with coronary artery disease: A
meta-analysis. Eur ] Prev Cardiol 2012; 19: 81-94.

Massimo F. Piepoli. Secondary prevention in the clinical management of patients with
cardiovascular diseases. Core components, standards and outcome measures for
referral and delivery: a policy statement from the cardiac rehabilitation section of
the European Association for Cardiovascular Prevention & Rehabilitation.
Endorsed by the Committee for Practice Guidelines of the European Society of
Cardiology. European Journal of Preventive Cardiology. 2014 Vol.21.

National Heart Foundation of Australia and Awustralian Cardiac Rehabilitation
Association. Recommended Framework for Cardiac Rehabilitation. Australia:
National Heart Foundation of Australia. Available at:
http://www.heartfoundation.org.au/images/uploads/publications/Recommended
-framework.pdf

Oerkild B., Frederiksen M., Hansen ].F., et al. Home-based cardiac rehabilitation is an
attractive alternative to no cardiac rehabilitation for elderly patients with
coronary heart disease: results from a randomised clinical trial. BMJ Open 2012;
2: e001820.

Piepoli M.F.,, Corra U., Benzer W., et al. Secondary prevention through cardiac
rehabilitation: Physical activity counselling and exercise training: Key

European Journal of Physical Education and Sport Science - Volume 5 | Issue 3 | 2019 62


http://www.heartfoundation.org.au/images/uploads/publications/Recommended-
http://www.heartfoundation.org.au/images/uploads/publications/Recommended-

Faisal Saadoon F. Alenzy, Turki Menwer J. Almuhaid, Theeb Naif S. Alsalem
COMPARING CARDIAC REHABILITATION GUIDELINES

components of the position paper from the Cardiac Rehabilitation Section of the
European Association of Cardiovascular Prevention and Rehabilitation. Eur
Heart ] Suppl 2010; 31: 1967-1974.

Probert H., Barritt H., Breen S., et al. Standards for Physical Activity and Exercise in the
Cardiovascular Population. 3rd ed. Manchester: Association of Chartered
Physiotherapists in Cardiac Rehabilitation. Available at:
http://acpicr.com/sites/default/files/ ACPICR %20Standards %202015.pdf

Randal J. Thomas. AACVPR/ACC/AHA 2007 Performance Measures on Cardiac
Rehabilitation for Referral to and Delivery of Cardiac Rehabilitation/Secondary
Prevention Services. The American College of Cardiology. Vol. 50, No 14, 2007.

Shen B.J. Psychosocial factors and assessment in cardiac rehabilitation. Eura
Medicophys 2005 Mar;41(1):75-91 PMID: 16175773

Stone J.A., Arthur H.M., Suskin N. et al. Canadian Guidelines for Cardiac
Rehabilitation and Cardiovascular Disease Prevention: Translating Knowledge
into Action, 3rd ed. Winnipeg, Canada: Canadian Association of Cardiac
Rehabilitation, 2009.

Williams M.A., Haskell W.L., Ades P.A., et al. Resistance exercise in individuals with
and without cardiovascular disease: 2007 update: A scientific statement from the
American Heart Association Council on Clinical Cardiology and Council on
Nutrition, Physical Activity, and Metabolism. Circulation 2007; 116: 572-584

World Health Organization Expert Committee. Rehabilitation after cardiovascular
diseases, with special emphasis on developing countries. World Health Organ
Tech Rep Ser 1993; 831: 1-122.

Online references
http://www.who.int/mediacentre/factsheets/fs317/en/
https://www.theguardian.com/news/datablog/2012/jul/18/physical-inactivity-country-laziest

European Journal of Physical Education and Sport Science - Volume 5 | Issue 3 | 2019 63


http://acpicr.com/sites/default/files/ACPICR%20Standards%202015.pdf
http://www.who.int/mediacentre/factsheets/fs317/en/
https://www.theguardian.com/news/datablog/2012/jul/18/physical-inactivity-country-laziest

Faisal Saadoon F. Alenzy, Turki Menwer J. Almuhaid, Theeb Naif S. Alsalem
COMPARING CARDIAC REHABILITATION GUIDELINES

Creative Commons licensing terms

Authors will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms
will be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community
to copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in @ manner that
makes clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this
research article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Physical Education and
Sport Science shall not be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflict of interests, copyright
violations and inappropriate or inaccurate use of any kind content related or integrated on the research work. All the published works are meeting the
Open Access Publishing requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-
commercial purposes under a Creative Commons attribution 4.0 International License (CC BY 4.0).

European Journal of Physical Education and Sport Science - Volume 5 | Issue 3 | 2019 64


https://creativecommons.org/licenses/by/4.0/

