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ABSTRACT

AFANEH JASSER ABED, Masters of Science : June : [2018], Public Health
Title: Cardiac Rehabilitation in the Eastern Mediterranean Region: Utilization and Barriers
Supervisor of Thesis: Karam Turk-Adawi, Mohammed Fasihul Alam .

Background: Cardiovascular diseases (CVDs) are the leading cause of death and disability
in the Eastern Mediterranean Region (EMR). In the next decade, CVDs are estimated to
increase in the EMR more dramatically than any other World Health Organization-
designated region, except Africa. Cardiac rehabilitation (CR) is a comprehensive
secondary prevention program that designed to recover a cardiovascular event.

Purpose: The purpose of this study is to investigate characteristics, availability, utilization,
and barriers to CR programs in the EMR.

Methods: This is an observational, cross-sectional study, based on a secondary dataset
driven from a global study conducted by the International Council of
Cardiovascular Disease Prevention and Rehabilitation.

Statistical analysis methods: Descriptive statistics: frequencies, percentages, means,
standard deviations, and medians were used to describe findings.

Results: Of the 22 countries in EMR, only 12 (54.5%) countries offered CR; 49 programs
were identified but only 24 participated (response rate=49.0%). All identified CR programs
were located in urban areas. CR density in EMR, ranged from 184,744 patients with
ischemic heart disease per program in Egypt to 3,842 patients per program in Bahrain. Only
8 (38.1%) respondents reported that patients were referred regularly to their CR program.
The duration of CR programs varied from 5 weeks in Tunisia to 20 weeks in Lebanon with

an average of 9.4+5.4 weeks in EMR. Only 5 (20.8 %) programs were publicly funded
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while 8 (33.3%) were privately funded. CR programs were underutilized with a range of
ratio of capacity served to actually serve per year of 1.2:1 to 8.0:1 in Qatar and Egypt,
respectively. Lack of patient referral, lack of financial and human resources were perceived
as the most barriers to CR.

Conclusion: In EMR, CR programs were insufficiently implemented for a population with
a high and growing burden of cardiovascular diseases. CR was underutilized and this
should trigger policy makers to conduct further studies to explore the factors that affect
utilization of these programs in these countries. Additionally, development of national and
regional regulations and laws regarding CR is a necessity to drive improvement of services

and bringing evidence-based guidelines.
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CHAPTER 1: INTRODUCTION

Cardiovascular diseases (CVDs) are a serious threat to human health. It is
considered as number one cause of death globally.(1) CVDs are responsible for 17.7
million deaths around the globe in 2015, accounting for 31% of all global deaths .(2)

Like other areas, the Eastern Mediterranean Region (EMR), one of the six
official World Health Organization (WHO) regions, is highly affected by CVDs .EMR
is comprised of 22 countries (Afghanistan, Bahrain, Djibouti, Egypt, Iran, Irag, Jordan,
Kuwait, Lebanon, Libya, Morocco, Oman, Pakistan, Palestine, Qatar, Saudi Arabia,
Somalia, Sudan, Syria, Tunisia, United Arab Emirates, and Yemen). (3)

In the next decade, CVD is estimated to increase in EMR more dramatically
than in any other WHO region, except Africa. (1) In additions, CVDs are the major
cause of disability in the EMR, with 9.2% of total disability adjusted life year
(DALY)(4). In 2015, age standardized rates of CVD for men and women in the EMR
were higher than in other WHO regions. It was 1.51 times the global rate for males and
1.86 times the global rate for females. (4)

As a result of the high morbidity and mortality rates, the economic system is
staggering and pushing more people under the level of poverty. In 2010, the estimated
global cost of CVDs was US$863 billion and is expected to increase by 22% by
2030.(4) Therefore, comprehensive strategies are needed to minimize the
socioeconomic burden of CVDs on the healthcare systems in these countries. Cardiac
rehabilitation (CR)/secondary prevention programs are recognized as a comprehensive
continuum of care for patients with cardiovascular disease. It is a multidisciplinary

approach that helps in reducing the cardiovascular risk (5).



CR can reduce morbidity and mortality by up to 25%,(6) control CVD risk
factors (smoking, hypertension, hyperlipidemia, physical inactivity, and obesity),
lowering re-hospitalization rates, improve quality of life and psychological well-being.
(6) Despite economic and clinical importance of CR, only 38.8% of the world’s
countries are implementing it (68.0% of high income and 23% of low-income and
middle-income countries LMICs).(7)In addition CR density (in term of population per
program) estimates ranged from 1 program per 0.1-6.4 million inhabitants which is
another indicator for the low availability of CR globally (7). There is a lack of research
on CR characteristics and barriers affecting CR utilization in the EMR. There is only
one survey, a pilot study, on CR programs in the region to characterize the nature of
services and barriers. (7). Still, the pilot study was conducted in the Arab countries, of
which 19 countries are Eastern Mediterranean countries and there has been no study, at
the regional level, to update findings from the pilot study. Furthermore, factors
affecting utilization in terms of number of patients served annually by a program have
not been investigated.

Therefore, the purpose of this study is to investigate availability and
characteristics of CR programs in the EMR, barriers to CR, and to determine utilization
of CR, defined as the ratio between the average annual numbers of patients could be

served and the average of annual patients actually served per country per year.



CHAPTER 2: LITERATURE REVIEW
Cardiovascular diseases (CVDs)

Over the past 4 decades, there was an epidemiologic transition with a shift in
the burden of disease from communicable diseases, such as lower respiratory infections,
to non-communicable diseases, especially the CVDs. (8)

CVDs are a group of diseases that include coronary heart disease,
cerebrovascular disease, rheumatic heart disease and congenital heart disease. (9).
Unhealthy diet, physical inactivity, tobacco use and harmful use of alcohol are the
major behavioral risk factors of heart disease and stroke. (9) Additionally, raised blood
pressure, blood glucose, and blood lipids, and overweight and obesity are risk factors
for CVDs. (9)

Cardiovascular diseases (CVDs) in EMR

In EMR, the data on prevalence of the CVDs and the mortality rate is alarming,
where CVDs are responsible for 27.4% of total deaths and 54.4% of deaths from non-
communicable diseases (10). CVD is estimated to increase to 32.1% by 2030(1). CVD
mortality in the EMR ranges from 6% in Somalia to 49% in Tunisia. (11) CVD
mortality for each country in the EMR is shown in Table 1.These high rates are
associated with a dramatic increase in the clinical and behavioral CVDs risk factors in

EMR over the past 3 decades. (12)



Table 1

Cardiovascular mortality of countries in the Eastern Mediterranean Region

County % CVD death
Afghanistan 19%
Bahrain 26%
Djibouti 14%
Egypt 46%
Iran 46%
Iraqg 33%
Jordan 35%
Kuwait 41%
Lebanon 47%
Libya 43%
Oman 33%
Morocco 34%
Pakistan 19%
Palestine NA
Qatar 24%
Saudi Arabia 46%
Somalia 6%
Sudan 12%
Syria 28%
Tunisia 49%
United Arab Emirates 30%
Yemen 21%

NA: not available.

CVDs risk factors in EMR

For the clinical risk factors in EMR , prevalence of diabetes was the highest
compared with all other regions in 2014.(1) Obesity prevalence was the third highest
among all the WHO’s six regions.(11) Hypertension prevalence was the second
highest after Africa Region(l); hypercholesterolemia is the third highest
prevalence(13).
In addition , for the behavioral risk factors, the prevalence of tobacco smoking in the
EMR was 25.4% , which was higher than the global prevalence (22.7%), insufficient
physical activity prevalence was the highest compared with other region (38.7% for

women and 27.5% for men), the prevalence of heavy episodic drinking in the EMR is



0.1% among individuals aged >15 years, compared with the global prevalence of
7.0%, which most likely due to religious and cultural considerations in the majority
of the population living in the EMR. (14)

Despite the high prevalence of risk factors, there is lack of policies and
strategies to tackle non-communicable diseases (NCDs) including CVD across all 22
countries in the EMR as reported by the WHO. (2). Most of the countries have poor
adherence to the WHO’s guidelines to monitor NCDs. For example, of the 22
countries, 13 countries did not have evidence based national guidelines, protocols, or
standards for the management of NCDs through primary care (i.e. glucose, lipid, and
blood-pressure measurement and management); 14 countries did not have operative
unit in their ministry of health with a responsibility to address the NCDs. (11) Several
approaches can be used to tackling CVDs in the EMR. These include health promotion
and education to rise the public awareness about the CVDs risk factors, signs and
symptoms; and the curial role of the primary health care in tackling the risk
assessment, management and monitoring of chronic CVDs. (14)

Cardiac rehabilitation/secondary prevention program is multidisciplinary
approach that helps in reducing the cardiovascular risk. (5) Despite the well-
documented benefits, CR programs still under-implemented and under-utilized in the
EMR. (7)

Cardiac rehabilitation programs
Cardiac rehabilitation program is a comprehensive, professionally supervised
program that designed to help patients to recover cardiovascular event. (15) Several
national and international professional health associations and organizations have

recommended CR as a guideline for secondary prevention for patients with heart



diseases. (15) These organizations include: American Heart Association (AHA), the
American College of Cardiology, the Canadian, the Australian, and the European
Association of Cardiovascular Prevention and Rehabilitation. (16)(17)(18)(19)

CR has been recommended for both inpatient and outpatient settings for recent
myocardial infarction (MI) patients and acute coronary syndrome (ACS), chronic stable
angina, heart failure, or after cardiac procedure such as coronary artery bypass grafting
surgery (CABG) or percutaneous coronary intervention (PCI). Also indicated after
valve surgery or cardiac transplantation. (15)

CR program generally consisted of three phases, Phase I, which is initiated
while the patient still in the hospital. It is mainly focused on early mobilization of the
stable patient to the level of activity required to perform simple everyday tasks. Phase
I1, in most countries, is a supervised outpatient program with 3 to 6 months duration
with risk factor reduction strategies and monitored exercise. It may be started in in-
patient settings also. Phase 111, life time phase, which emphasizes on the importance of
continuity of healthy life style especially the exercise and risk factor modification.(20)
Indeed, CR is a class | intervention with evidence level A endorsed by most current
guidelines of cardiovascular societies globally. (15)

CR core components

CR program consists mainly of baseline patient assessment, health education to
manage the CVDs risk factors (lipids, blood pressure, weight, diabetes mellitus, and
smoking), guide the change in the patient life style, nutritional counseling, and Physical
activity and exercise training to improve the cardiovascular system efficiency,

psychological support to promote emotional well-being and to reduce stress. (5)



The American Association of Cardiovascular and Pulmonary Rehabilitation
(AACVPR), and the AHA set specific core components for the CR programs to assist
in developing and designing a standardized program. Standard CR programs play an
important role in guiding the policy makers, insurers, consumers and the healthcare
providers, to recognize the comprehensive nature of these programs and thus financial
reimbursement. (5)

CR multidisciplinary team

To deliver CR program of multidisciplinary approach, the team of CR program
generally includes physician, nurses, dietitians, physiotherapists, psychological
counselors, exercise specialists, and pharmacists. (16) Each health professional team
member has a unique role in providing care for CVDs patients in the CR programs. (16)
Physician is a key player, who is responsible for initiating CR through issuing a referral
request to CR, and i.e. patients cannot enroll in CR without the physician’s referral (19).

They manage the patients medically while they are in the CR program. Also
supervise directly or indirectly the outpatient physical exercises. The cardiac
rehabilitation specialist nurse (CRSN) plays major role in health education, especially
about CVDs risk factor, CVDs, and psychosocial issues during the CR program
(21).The exercise therapist is the designer of the exercise for the patient, and the
supervisor for running the prescribed exercise. Exercise Therapist monitors patient thru
the exercise to identify any sign or symptoms of distress. (21)

Smoking cessation counselor assesses the smoking status of a patient and
explores his intention for the change, readiness and helps them towards success (22). A
psychosocial counselor evaluates the psychosocial status of patients and their families

and addresses the possibility of depression after the cardiac event and coping strategies.



Many studies showed that there is significant relationship between the acute myocardial
infarction patients and depression. (23) Nutritional counselor provides education and
counseling regarding the patient dietary goals and modifications in his dietary habits
with the consideration for the personal and cultural values. (22)

Finally the pharmacist plays significant part in maintaining the adherence to
cardiac medications and provides education to optimize the medication’s efficacy and
safety. (24) Each member in the multidisciplinary team should have certified
backgrounds of different areas of expertise and training. (25)

Different models of CR

The traditional CR delivery model is the hospital based cardiac rehabilitation
.Due to the challenges in delivering this, model such as the cost and accessibility;
different designs and models of CR program have been offered and delivered to
guarantee safe, sufficient, accessible, effective and cost effective services of care for
the cardiac patient. (26) For example, in Canada, 70% of the CR programs are
supervised site-based programs, 28.2 % offered community-based programs, and only
2.6 % offered home-based programs. (7)

Using technology is another emerging example of CR delivery model. It
includes one to one chat with specialists with online intake forms, patient exercise logs,
and blood pressure and heart rate online recordings. (27)

Efficiency of the alternative CR delivery models was proven in many studies.
In British Columbia, patients showed significantly greater improvements in exercise
capacity and risk factors using the technology model compared to the usual care.(27)
An Iranian study, revealed that using a hybrid CR model, (i.e. hospital-based and home-

based CR model) was effective as the traditional supervised program in decreasing the



chest pain and discomfort. It was also cost-saving compared to hospital-based delivery.
(26) Moreover, in a Cochrane systematic review and meta-analysis study, comparison
between home-based and center-based CR programs revealed no major difference, in
mortality rate, modifiable risk factors and exercise capacity (28)

CR benefits

Benefits of CR were addressed in many studies. CR played a major role in
reducing the mortality rate post cardiac event. In 2011, a retrospective study found that
CR participation after PCI was significantly associated with 40% reduction in all-cause
mortality (29). Similarly in 2015, a large community cohort study in the Netherland
found that CR was associated with significant survival benefit up to 4 years regardless
of diagnosis, intervention and age. (30)

CR has also significant impact on hospitalization rate; in 2015, a systematic
review and meta-analysis study showed that using CR reduced the risk of overall
hospitalization by 25% and hospitalization for heart failure by 31 %.(31) In 2008, a
cohort study in Belgium aimed to analyze the impact of hospital-based
multidisciplinary CR on health related long term costs after PCI by comparing CR to
no CR. The study indicated a significant reduction in patients’ hospitalizations for
angina (75% vs. 45%), coronary revascularizations (17% vs. 7%) and total cost after
follow up of 4.5 year. (32)

Moreover, several studies have reported improvement in CVDs risk factors
among patients who attended the CR. A systematic review and meta-analysis study in
2013 found that CR helps in inducing a considerable improvement in lifestyle habits
including the physical activity, healthy diet, and decrease in smoking and/or alcohol

consumption and had significant role in reductions of obesity, fasting blood sugar and



blood lipids. (33) Further, many studies have reported a positive relationship between
attending CR and reduction in the depression symptoms. (34)

The improvement of the psychological status of cardiac patient results in
improving the survival rate. (34) In 2011, an observational study showed a 40%
reduction of depression symptoms in cardiac patient post exercise training CR .(34) In
addition , CR had influence on mortality rate as the depressed patients who completed
the CR had a 59% lower mortality rate compared to depressed dropout patients not
undergoing exercise training CR . (34). Also in 2007, a cohort study had similar result
as the depression symptoms decreased after CR by 63% and indicated 73% lower
mortality in depressed patients who completed CR compared with control depressed
subjects who did not complete rehabilitation. (35)

CR has constructive influence on the quality of life of CVDs patients. In 2015,
a clinical trial in Iran showed that the quality of life of the CVDs patients increased
significantly post attending the CR compared to the control group who didn’t attend.
(36) In 2011, a systematic review reported a significant evidence between exercises
based CR and higher level of quality of life compared to the usual patient care. (37)

The cost-effectiveness of CR was proven through many studies. In 2015 a study
conducted to evaluate the cost effectiveness of an outpatient CR program by comparing
between patients had CR and others hadn’t, indicated that CR was cost effective for
those had higher risks for subsequent cardiac events and those with an acute coronary
syndrome. (32).In 2012, a systematic review study evaluated the effectiveness of
exercise-based CR, determined that CR lowered the costs, and reduced re-

hospitalization. (38)
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Unfortunately fewer studies covered the cost effectiveness of CR in low income
countries. In 2015, a study conducted in low income country to evaluate CR
effectiveness in patients with heart failure in Brazil and Colombia showed CR as cost-
effective program (39)

Factors affecting utilization of CR

Despite the evident benefits of CR program and the clinical practice guideline
recommendations to refer cardiac patients, there is a clear underutilization of CR. The
data from Canada, United Kingdom and the United States, showed that up to 70% to
80% of eligible CVDs patient do not receive CR after hospital discharge. (40), (41)
low CR participation affected by many factors, evident at the patient, medical team,
and healthcare system level. (42) One of the main healthcare system factors is the
referral. Patients referral of is a vital step to increase the participation in a CR program.
(15) In 2009, data analysis for the American Heart Association’s (AHA’s) Get with
the Guidelines (GWTG) program, showed that only 56% of total eligible patients were
referred to CR programs before discharge from hospital. (43)

One of the proven strategies to overcome the low rate of the referral is the
automatic computerized referral for all eligible admitted patients to CR before the
hospital discharge. But automatic referral for patients is not a sufficient inclusive
intervention. (44)

So the follow-up or facilitation of enrollment after referral is an important Healthcare
system factors that affect the enrollment rate (15).As we found in another study that,
26% of patients who were referred to CR program before the discharge couldn’t recall
that they being referred. (45) In 2011, a Prospective, Controlled Study was conducted

in 11 hospitals in Ontario, Canada, to evaluate three referral strategies for the CR

11



compared with usual referral strategies (46). The Combined of automatic and liaison
referral was the most efficient strategy to increase the CR use. (46) So adoption of these
strategies could ensure that more patients would have access to and realize the benefits
of CR. (46) Furthermore two studies supported the strategy of calling the patients
shortly after the discharge as it will increased the proportion enrollment in a CR
program by 50-80 %. (47), (48)

Physicians are affecting the referral to CR programs and patient enrollment. In
2013 systematic review study showed that CR referral and enrollment was associated

with physician endorsement, medical specialty, and physician attitudes toward CR. (49)

Moreover, the percentage of eligible patients referred to CR was lower than the
percentage of other known therapies such as beta-blocker use (93%), aspirin use (98%),
and angiotensin converting enzyme inhibitor or angiotensin receptor blocker use (84%),
which is suggesting that there is gap in physicians perception about the importance and
the effectiveness of CR programs compared to other proven treatment. (43)

Many researchers considered the cost of CR as predictor of CR program
utilization. In two different systematic review study, they found that financial costs is
one of the key reason for under use of CR. (50), (51)

In addition, the limitation of health care coverage for CR services is another
reason for CR underuse. In 2016, the result of the International Council of
Cardiovascular Prevention and Rehabilitation survey on national CR reimbursement
policies by government and insurance companies demonstrate that, patients are paying
for some or all of services in 54.8 % of countries. (52)

Further barriers to CR utilization are related to patient’s factors. Patient

awareness of the benefits and perceived need of CR have a major affect the on
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enrollment rate.(53) In 2017, a Korean survey showed that 69.8% of the cardiac patient
that participated in the survey had never heard about CR program. (54)

In 2007, a prospective study, conducted in the cardiac unit in a teaching hospital
in London, found that patients who participated in CR were more likely to believe that
CR was essential and to recognize its benefits compared with non-participants. (55)
Other patient related barriers include distance to CR facility from patient’s home, lack
of programs in rural areas and in low-income countries, conflicting hours of operation
with work demands and parking issues or access to public transportation. (56) A cross
sectional study in Ontario-Canada examined barriers to CR enrollment among minority
groups. They recognized that patients living in rural areas were less likely to attend CR
sessions compared to patients living in urban areas. (57) In addition, patients with low
socioeconomic status were less likely to be referred, enroll, and participate in CR
compared to the patients with high socioeconomic status. (57) Despite that, distance,
cost, and transportation still considered as barriers for both groups. (57)

According to a study conducted in the United State in 2007, which examined
predictors of CR referral and enrollment, they found that Older individuals, women,
non-whites, and patients with comorbidities (including previous stroke, congestive
heart failure, cancer and diabetes mellitus) were less likely to be referred and enroll in
CR (58).Also they found that 71% of the patients who lived more than a mean distance
of 31.8 miles from the available CR, were less likely to join the CR. Moreover, patients
with a higher income were 23% more likely to participate in CR compared to those with
lowest income. (58) Another research suggested that barriers to participate in CR
among the patients of low SES include transportation, program expense, insurance

coverage and less health benefits (for example, the paid off time for preventive health
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programs) .(59) Lastly, more research is needed to explore barriers affecting CR

utilization. (56)
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CHAPTER 3: METHODS
Obijectives and Research question(s)

The purpose of this study is (a) to investigate availability, characteristics and
barriers to CR programs in the EMR; (b) to determine utilization of CR, defined as the
ratio between the average annual numbers of patients could be served to the average of
annual number of patients actually served per program; and (c) to explore the barriers
for utilization of these programs.

Obijectives

e To assess availability of cardiac rehabilitation programs in Eastern
Mediterranean countries.

e To describe density of supervised CR programs per CVD patients in a country

e To explore availability of alternative models of CR, namely, home-based and
community-based programs.

e To describe CR characteristics offered in Eastern Mediterranean countries i.e.
location, duration before the referral, diagnosis of patients served, health
professionals on CR team, CR duration, number of sessions, and source of fund
(i.e. who pays for CR program)

e To determine CR barriers for patient participation in the program in EMR.

e Toassess CR utilization in EMR, defined as the ratio between national or total
number of patients that could be served by CR programs per country and
national or total number of patients that actually served by CR programs per
country.

e To determine factors affecting utilization of cardiac rehabilitation programs in

the EMR
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Research questions

This study has 4 main research questions:

A) What are the characteristics of CR (CR duration, number of sessions, diagnosis of
patients served, components, health professionals on CR team, and source of
payment) in the EMR?

B) What is the density of CR programs in the EMR?

C) What are the barriers affecting participation in cardiac rehabilitation programs in
the EMR?

D) What are the factors affecting number of patients served by cardiac rehabilitation
programs in the EMR?

Source of data

The study is based on a secondary data set driven from a global study called
Global Cardiac Rehabilitation Survey: Availability and Characteristics of Programs.
Development of the survey was based on previous national and regional CR programs
surveys (e.g., Bjanarson-Wehrens, Cortes-Bergoderi et al.; Polyzotis et
al.).(60)(61)(62)

The investigative team underwent a process of integration and cleaning of
overlapping content. Most items had forced-choice response options, and skip-logic
was used to get more detail where applicable. Then revised based on responses; i.e.
some questions have been slightly revised to improve clarity. It consisted of questions
addressing 8 main components: program capacity, funding sources, staff composition,
dose, alternative models, core components, and barriers). (63)

The final survey was translated to Portuguese, Spanish, and Mandarin. The

translated survey was reviewed by a national champion with the correspondinog first
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language. The translations underwent several review process including back translation
to English to verify its linguistic validation or accuracy of concepts in the translated
survey.(63) The survey was pilot-tested in the Arab World and Canada. (7)

Target population

The International Council of Cardiovascular Prevention and Rehabilitation
(ICCPR) global team used the following inclusion criteria for CR programs: (1) initial
assessment, (2) at least one other strategy to control CV risk factors and (3) structured
exercise.

To determine which countries have CR programs, the Global Team of the
ICCPR used several strategies and sources: (a) previous published studies of global
availability of CR, (64)among other reviews(65), and (b) a search of: Google Scholar
for abstracts or articles on CR ,MEDLINE and EMBASE. For countries where no CR
was in evidence, the CR Global Team: (a) searched the internet via Google using the
term ‘“‘cardiac rehabilitation” and country, (b) searched Google for hospitals within
these countries, which were then searched for CR programs, (c) used a snowball
sampling strategy by the members of International Council of Cardiovascular
Prevention and Rehabilitation (ICCPR) and key persons in the field (including
European Society of Cardiology national CVD prevention coordinators), as well as (d)
attended international conferences of relevant societies to approach experts in the given
countries. Finally, before any country was designated as having no CR, international
societies (e.g., International Society of Physical Medicine and Rehabilitation, European
Association of Preventive Cardiology, African Heart Network) were contacted to
ascertain whether there were any CR programs in countries where there was no

confirmation of availability. (63)
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Consent
Participants provided informed consent electronically before completing the online
survey.
Data Collection

Data collection was carried out by the ICCPR team from February, 2016 to July,
2017 via online survey administered through RED Cap.(66) All programs were
contacted in countries with <250 CR programs; otherwise, a random subsample of 250
were contacted (this was only applicable to the United States). The survey was
confidential.

In countries where CR existed, the total number of programs was obtained through
several strategies: first, available CR associations or cardiac society leadership if no CR
association in that country. If there was no society available or response by the cardiac
society other champions were identified from the peer-reviewed or grey literature / web.
If there was no champion for a given country, the ICCPR team directly contacted CR
programs that could be identified on the internet or through key informants via email.
CR program potential participants were sent 2 survey e-mail reminders, at 2-week
intervals.

National champions were asked to circulate a link of the survey to all identified
programs, or provide the study team with the email addresses of the programs to survey
them directly. The survey filled by the responsible person of the CR program (i.e.
program director, program coordinator).Through the survey, the total number of
patients served per program and other capacity indicators were ascertained.

National leaders were contacted 4 weeks from initial administration to review

the response rate. Where it was <40%, they were invited to suggest other approaches to
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increase response rate; this often involved personally calling programs to ascertain
whether they were aware of the survey, and to request completion if they had not done
so already. (63)

Validity of responses

Before sharing or disseminating data, the ICCPR team examined the data for
outliers and errors in entry. Then representatives of countries were contacted for
verification of data with suspected major errors. (63) We also checked for outliers, and
contacted representatives to verify the responses. Finally, before knowledge translation
(disseminating any results stemmed from these data, country and regional
representatives are asked to verify results of their own country or region) (63)

Statistical analysis

This is a descriptive study were the finding was presented as frequencies,
percentages, mean, standard deviation and median. The outputs from analysis were
used to plot graphics and to summarize findings in tabular format .We used SPSS
version 24 for statistical analyses of the data.

To achieve the first objective (assess the availability of cardiac rehabilitation
programs in Eastern Mediterranean countries), descriptive analysis was carried out, i.e.
frequencies and percentages. They were used to define the availability of the CR
program in EMR countries and according to their income.

To reach the second objective (describe density of supervised CR programs per
CVD patients in a country), descriptive analysis was conducted; CR density was
computed as the number of patients with IHD in 2016 per available CR programs in
EMR .This is the first study to estimate the density of CR by IHD based on the Global

Burden of Disease study. Though there are other indications recommended (68) (6) (69)
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for CR, IHD estimates were used due to availability of data and as it was the closest
diagnostic option to CR-indicated conditions.

To accomplish the third objective (explore availability of alternative models of
CR, namely, home-based and community-based programs), descriptive analysis was
carried out, i.e. frequencies and percentages. They were used to define the availability
of the alternative models in EMR.

To achieve the fourth objective (describe CR characteristics offered in Eastern
Mediterranean countries i.e. location, duration before the referral, patient referral,
diagnosis of patients served, health professionals on CR team, source of fund (i.e. who
pays for CR program), CR duration and number of sessions), descriptive analysis was
carried out, i.e. frequencies and percentages used to describe the location, diagnosis of
patients served, health professionals on CR team and source of fund. Mean and standard
deviation used to express the CR duration, number of sessions and dose (weeks X
sessions/week)

To achieve the fifth objective (to determine the CR barriers for patient
participation in CR programs in EMR), descriptive analysis was carried out, i.e. the
mean and standard deviations were used to summarize CR barrier on a scale ranged
from 1 (this is definitely not an issue) to 5 (this is a major issue).

To achieve the sixth objective (assess the CR utilization i.e. ratio between
patient could be served/actually served by CR program at national level) also
descriptive analysis was carried out, i.e. the ratio between national or total number of
patients that could be served in CR programs per country and national or total number
of patients that actually served by CR program per country used to describe the CR

utilization.
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Finally, to achieve the seventh objective (determine factors affecting number of
patients served by cardiac rehabilitation programs in the EMR), generalized estimating
equations (GEE) model was performed to account for clustering of programs in a
country, where number of patients served was the dependent variable and the
independent variables included: CR location ( urban, suburban, rural), located in a
hospital (yes, no), providing alternative model (yes, no), funding source ( public,
private, mixed), total number of staff, total number of equipment, source of referral
(cardiologist, non-cardiologist).

Variable definitions
1- CR density: number of patients with ischemic heart diseases per available CR
programs in 2016.
2- Availability of CR program: existence of CR in the country (yes, no). (67)
3- Availability of alternative CR program: existence of the alternative CR program in
EMR (yes, no). (67)
4-Utilization of CR program: defined as the ratio between national or total number of
patients that could be served in CR programs per year and national or total number of
patients that actually served by CR program per country. To calculate the national or
total number of patients that could be served in CR programs per country, the mean of
patients in each country were multiplied by the number of CR programs available in
that country. Also, for the national or total number of patients that actually served by
CR programs, the mean number of patients served was multiplied by number of CR
programs available in the country. (70)
5- CR Characteristics in EMR:

A. CR locations ( urban, suburban, rural)
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B. CR located in a hospital (yes, no)

C. Accepted patient diagnosis by CR program , cardiac diagnosis: CABG(yes , No
), MI/ACS(yes , No ),PCI(yes, No ), HF(yes , No ), valve procedure(yes , No )
,Stable coronary artery disease(yes , No ) , implantable heart devices
(pacemaker or defibrillators) (yes , No ) , rhythm device(yes , No ),
cardiomyopathy(yes , No), arrhythmias(yes, No), congenital heart disease(yes,
No), rheumatic heart disease(yes, No ), percutaneous valve implantation(yes ,
No ), heart transplant(yes , No ), ventricular assist devices(yes , No ).

D. Non-cardiac diagnosis: high-risk / primary prevention(yes , No ), diabetes(yes ,
No ), chronic lung disease(yes , No ), intermittent claudication/ peripheral
vascular disease(yes , No ), stroke / transient, ischemic attack(yes , No ),
cancer(yes , No).

E. Patient referral ,patient can self-refer(yes , No ), physicians(yes , No ), allied
healthcare providers and / or nurses(yes , No ), community health care
workers(yes , No)

F. Healthcare professionals in CR team , nurse(yes , No ), physiatrists (physical
medicine and rehabilitation) (yes , No ), psychiatrist (yes , No ), administrative
assistant/ secretary (yes , No ) , kinesiologist/ exercise specialist (yes , No ),
dietition (yes, No ), social worker(yes , No ), physio-therapist (yes, No ), sports
medicine —physician (yes , No ), psychologist (yes , No ), pharmacist (yes , No
), cardiologist(yes , No ) , community health worker (yes, No) .

G. CR duration in weeks.

H. CR program sessions, total number of per country.

I.  Funding source by country, (Public, private, Combination (public and private)).
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6- Barriers for patient participation in CR as perceived by participant i.e. Scores range
from 1 (this is definitely not an issue) to 5 (this is a major issue).
Ethical approval:

The study was approved by Qatar University, QU-IRB 871-E\18.
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Chapter 4: Results

This chapter shows the results of the study; it starts by describing availability of CR

programs in EMR, availability of alternative models of CR, and the density of

supervised CR programs per Ischemic heart diseases cases in a country followed by a

description of the CR programs characteristics and utilization of these programs. Lastly,

barriers affecting the CR utilization were described.

Availability and density of CR program in EMR

Of the 22 countries in EMR, 12 (54.5%) countries offered CR for their patients

with a total of 49 programs (Figure 1). Though, only 24 programs participated in the

study (response rate=49.0% at program level) with more than half of these programs

from Iran (n=14; 58.3%) as shown in Table 2.

Table 2

Number of participating CR programs by country

Country Number of  Number of  Response
Programs responses Rate
Afghanistan 1 1 100.0%
Bahrain 1 1 100.0%
Egypt 2 2 100.0%
Iran 34 14 41.2%
Kuwait 1 0 0.0%
Lebanon 1 1 100.0%
Morocco 1 1 100.0%
Pakistan 4 2 50.0%
Qatar 1 1 100.0%
Saudi Arabia 1 0 0.0%
Tunisia 1 1 100.0%
United Arab Emirates 1 0 0.0%
Total 49 24 49.0%

Response across
countries (9/12; 75.0%)
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Figure 1: Availability of CR programs in EMR

Iran was the first country that implemented CR program (in 1994) in the EMR,
followed by Bahrain (1998), then Pakistan (2004). The rest of the EMR countries
recently implemented CR, i.e. since 2010. All high-income countries (HICs) in EMR
(n=5; 100.0%) had CR; however, only five of the middle-income countries (MICs)
countries (33.3%), and 1(50.0%) of the low-income countries (LICs) of the EMR
were offering CR programs (Figure 1). Interestingly, 46% of the CR programs in
EMR offered women-only classes. CR density, defined as number of patients with
ischemic heart diseases per available CR programs in 2016 as recommended by
previous studies (61) (67), ranged from 184,744 patients in Egypt to 3,842 patients in

Bahrain per program (Table 3).
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Table 3

Number of the available CR programs by country and density

Country Income Number Year 1st  No of Density
classification of CR IHD
Programs program new
cases*
(in
2016)
Afghanistan LIC 2014 89,056 89,056

1
Bahrain HIC 1 1998 3842 3,842
Egypt MICs 2 2010 369,488 184,744
Iran MICs 3 1994 235157 6,916

N

Kuwait HIC 1 NA 7,648 7,648
Lebanon MICs 1 2014 27,633 27,633
Morocco MICs 1 2016 156,088 156,088
Pakistan MICs 4 2004 622,146 155,537
Qatar HIC 1 2013 7,003 7,003
Saudi Arabia HIC 1 NA 82,510 82,510
Tunisia MICs 1 2010 50,217 50,217
1

United Arab HIC
Emirates

NA 21,885 21,885

*Number of new IHD cases was obtained from Global Burden of Disease study
(Institute for Health Metrics and Evaluation (IHME). GHDx. 2016.
http://ghdx.healthdata.org/gbd-results-tool (accessed Dec 6, 2017).

* LIC, Low-income country; MICs, middle-income countries; HIC, high-income

country; IHD, ischemic heart diseases; CR cardiac rehabilitation; NA, not available.

Alternative models
Only two countries offered alternative CR models: Iran and Pakistan. Seven of
the 24 participated programs (29.1%) offered alternative models: six programs in Iran
and one program in Pakistan. Three of the alternative models (42.9%) were home-based
programs, two (28.6%) were hybrid of supervised and home- or community-based
programs, and one was community-based (14.3%).

CR Characteristics in EMR
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CR locations

All identified CR programs in EMR (100%) were located in an urban area. The
majority of the programs were located in hospitals (n=21; 87.5%) and most of the
programs (n=18; 75%) were located in a referral center/ tertiary facility, two programs
(n=2; 8.3%) were located in a community hospital and one (n=1; 4.2) was located in a
rehabilitation hospital. In addition, (n=19; 90.5%) of those located in hospitals had an
inpatient cardiology unit. From those units, only 8 (38.1%) respondents reported that
patients were referred regularly to their CR, 6 (28.6%) reported that patients were
referred sometimes, and 5 (23.8%) programs reported that patients were rarely referred
to their program. Furthermore, of these cardiology units, 18 (94.7%) offered coronary
artery bypass graft surgery (CABG), 15 (78.9%) offered percutaneous coronary
intervention (PCI), 14 (73.7%) offered implantable heart devices (pacemakers or
defibrillators), 11 (57.8%) offered percutaneous valve implantation, and 7 (36.8%)
offered cardiac transplant. CR Programs were placed equally in a cardiology
department or physical medicine and rehabilitation department (n=9; 37.5%, for each),
3 (12.5%) programs were stand-alone, and 1 (4.2%) program was in a community
facility.

Accepted patient diagnosis by CR program

Based on the available data, CABG was the most accepted diagnosis (n=18
programs; 75.0%), followed by myocardial infarction (n=17; 70.8%), then PCI (n=16;
66%) (Table 4). Additionally, 11 programs (61.1%) accepted patients with low level of
cardiac risk and16 programs (88.9%) accepted patients with moderate and high level of
cardiac risk. Programs also accepted non-cardiac diagnosis, such as diabetes and high

risk/primary prevention, those were the most accepted (n= 12; 66.7%) non-cardiac

27



diagnosis (Table 4).

Table 4

Cardiac diagnosis accepted by country

Country  Afghanist  Bahra Egypt Iran Lebano  Moroc Pakista ~ Qatar  Tunis Total
(n) an (n=1) in (n=2) (n=12) n(n=1) co n(=2) (n=1) ia (n=24

(n=1) (n=1) (n=1) )
CABG NA 1 2 11 1 1 1 1 18

(100 (100%)  (78.5 (100%) NA (50%) (1200 (100 (75%)

%) %) %) %)

1 0 11 1 1 1 1 17
MI/ACS NA (100 (0.0%) (785 (100%) NA (50%) (1200 (100 (70.8

%) %) %) %) %)

1 0 10 1 1 1 1 16
PCI NA (100 (0.0%) (71.4) (100%) NA (50%) (1200 (100

%) %) %) (66%)

1 0 10 1 1 1 1 15
HF NA (100 (0.0%) (714 (100%) NA (50%) (1200 (100 (62.5

%) %) %) %) %)

1 0 11 1 1 1 0 15
Valve NA (100 (0.0%) (785 (100%) NA (50%) (0-0
procedur %) %) (100 %) (62.5
e %) %)

1 0 10 1 1 0 1 15
Stable NA (200 (0.0%) (714 (100%) NA (50%) (0.0% (100 (62.5
coronary %) %) ) %) %)
artery
disease

0 2 8 1 1 1 0 14
Implanta  NA (0.0% (100%) (57.1 (100%) NA (50%) (200 (0.0% (583
ble heart ) %) %) ) %)
devices
(pacema
ker)
defibrilla
tors
Rhythm NA 1 0 9 1 1 0 1 13
device (100 (0.0%) (64.2 (100%) NA (50%) (0.0% (100 (54.1

%) %) ) %) %)

1 0 8 1 1 1 1 13
Cardiom NA (100 (0.0%) (571 (100%) NA (50%) (200 (100 (54.1
yopathy %) %) %) %) %)

1 0 8 1 1 0 0 12
Arrhyth NA (100 (0.0%) (571 (100%) NA (50%) (0.0% (0.0% (50%)
mias %) %) )

1 0 7 1 1 1 1 12
Congenit  NA (100 (0.0%) (50. (100%) NA (50%) (200 (100 (50%)
al heart %) %) %) %)
disease

1 0 8 1 1 0 1 12
Rheumat NA (100 (0.0%) (571 (100%) NA (50%) (0.0% (100 (50%)
ic heart %) %) ) %)
disease

0 2 6 1 1 1 0 11
Percutan  NA (0.0% (100%)  (42.8 (100%) NA (50%) (200 (0.0% (45.8
eous ) %) %) ) %)
valve
implanta
tion
Heart 0 9 1 0 1 0 11
transplan  NA (0.0% NA (64.2 (100%) NA (0.0%) (200 (0.0% (45.8
t ) %) %) ) %)

1 6 1 1 1 0 10
Ventricu  NA (200 NA (42.8 (100%) NA (50%) (200 (0.0% (41.6
lar assist %) %) %) ) %)
devices
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Non cardiac diagnosis

High- 1 0 9 0 1 0 1 12
risk / NA (100 (0.0%) (642  (0.0%) NA (50.0%) (0.0% (100  (50%)
primary %) %) ) %)
preventi
on
Diabetes NA 1 0 8 0 2 0 1 12
(100 (0.0%) (571  (0.0%) NA (100%)  (0.0% (100  (50%)
%) %) ) %)
0 0 7 1 1 0 0 9
Chronic  NA (0.0% (0.0%)  (50%) (100%) NA (50.0%) (0.0% (0.0% (375
lung ) ) ) %)
disease
0 0 5 0 1 0 1 7
Intermitt  NA (0.0%  (0.0%) (35.7 (0.0%) NA (50.0%) (0.0% (100 (29.1
ent ) %) ) %) %)
claudicat
ion/perip
heral
vascular
disease
0 0 5 0 1 0 0 6
Stroke /  NA (0.0%  (0.0%) 41.7 (0.0%) NA (50.0%) (0.0% (0.0% (33.3
transient ) %) ) ) %)
ischemic
attack
0 0 3 0 0 0 0 3
Cancer NA (0.0% (0.0%) (250  (0.0%) NA (0.0%) (0.0% (0.0% (16.7
) %) ) ) %)

MI/ACS, Myocardial Infarction/ Acute coronary syndrome; CABG,

bypass graft; HF, heart failure;

available

coronary artery

PCI, percutaneous coronary intervention; NA, not

50%
40%
30%
20%
10%

0%

50%

5

Figure 2: Accepted cardiac diagnosis in CR program.
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Figure 3: Accepted non-cardiac diagnosis in CR program.

Patient referral
In the majority of the CR programs (n=21; 87.5%), physicians had the
overall responsibility for patient referral to CR (Table 5). Interestingly, patient self-
referral (n=12; 50.0%) were reported in Pakistan and Iran. Moreover, less frequently
reported, referral by nurses and /or allied healthcare providers in 6 programs (25.0%)
and by community health worker in 5 programs (20.8%) (Table 5). The duration for
patients to start a CR program after discharge from a hospital varies between countries;

it ranged from 2 weeks in Lebanon, Pakistan and Tunisia to 25 weeks in Qatar. (Table 6)
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Table 5

Patient referral to CR per country

Country Afghani  Bahr Egy Iran Leban Moro Pakist Qata  Tunis  Total
(n) stan ain pt on cco an r ia (n=2
(n=1) m=1 (= (=14 (=1 @®M=1) @©=2) (=1 (n=1) 4)
) 2) ) )
Patients 0 0 1 7 0 1 1 0 1 12
can (0.0%) (0.0 (100 (50%) (0%) (100 (50%) (0.0 (100  (50.0
Self-refer %) %) %) %) %) %)
Physicians 1 1 2 14 1 0 2 1 1 21
(100%) (100 (100 (100 (100  (0.0% (100 (100 (100 (875
%) %) %) %) ) %) %) %) %)
Allied 0 0 0 4 1 0 1 0 0 6
healthcare (0%) 0%) (0% (30.8 (100 (0.0% (50%) (0%) (0%) (25.0
providers ) %) %) ) %)
and/ or
nurses
Communit 0 0 1 3 0 0 1 0 0 5
y health (0%) (0%) (50 (231 (0%) (0.0% (50%) (0%) 0%) (20.8
care %) %) ) %)
workers
Table 6
Duration for patient to start CR program after discharge from a hospital
Country  Afghan Bah Egy Iran Leba Mor Pakis Qata Tuni Med IQR
(n) istan rain pt non 0cco tan r sia ian
Durati 3 18 3. 41 2 NA 15 25 2 3 2-
onto 5 5 14,
start 52
CR
after
patient
discha
rgein
weeks

NA, not available

Healthcare professionals on CR team

As shown in Table 6, nurses were the most common healthcare professionals

on the CR team (n=17; 70.8%), followed by physical medicine and rehabilitation (n=13;

54.1%), then psychiatrist (n=11; 45.8%). Pharmacists were a part of the team in 4
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programs (16.6%). None of the programs had community workers on the CR team

(Table 7).

In the majority of the programs (n=19; 79.2%), physician had the overall

responsibility for the program followed by a nurse or physiotherapist (n=1; 4.2%) for

each.

Table 7

Health professionals on CR team by country

Country (n) Afghanis Bahrai  Egyp Iran Leban Moroc Pakist Qatar  Tunis Total
tan (n=1) n(n=1) t (n=14 on co an (n=1) ia (n=24
(n=2) ) (=) (n=1) (n=2) (n=1) )
Nurse 0 1 0 12 1 0 1 1 1 17
(0-0%) (100 (0-0 (857 (100  (0-0%) (100  (70.8
%) %) %) %) (50-0 (100%) %) %)
%)
Physiatrists
(Physical 1 1 1 6 1 1 1 0 1 13
medicine  (100-0%) (100 (100 (428 (100 (100%  (50-0 (100 (4.2
and %) %) %) %) ) %) (0-0%) %) %)
rehabilitati
on)
Psychiatrist 0 0 1 7 0 1 2 0 0 11
(0-0%)  (0-0%) (50.0 (100 (100  (0-0%) (0-0 (458
(100 %) (0-0% %) %) %) %)
%) )
Administra 0 0 0 8 1 0 0 1 1 11
tive (0-0%) (0-0%) (0-0 (571 (100% (0-0%) (100%) (100  (45.8
assistant/ %) %) ) (0-0% %) %)
secretary )
Kinesiologi 1 0 0 5 1 0 1 1 1 10
st/ Exercise  (100-0%) (0-0%) (0-0  (35.7 (0-0%) (50-0 (100%) (100
specialist %) %) (100% %) %) (41.7
) %)
Dietition 0 0 0 5 0 0 2 1 1 9
(0-0%)  (0-0%) (0-0 (0-0%) (100% (100
%) (35.7 (0-0% ) (100%) %) (375
%) ) %)
Social 1 1 0 4 1 1 0 0 0 8
worker (100-0%) (1000 (0-0 (285 (100% (100% (0-0% (0-0%) (0-0 (333
%) %) %) ) ) ) %) %)
Physio- 0 0 0 4 1 0 1 1 1 8
therapist (0-0%) (0-0 (100% (0-0%) (50-0 (100%) (100
(0-0%) %) (28.5 %) %) (33.3
%) %)
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Sports 0 0 0 7 0 0 0 0 0 7

medicine — (0-0%) (0-0%) (0-0 (50.0 (0-0% (0-0 (29.1
physician %) %) ) (0-0%) (0-0% (0-0%) %) %)
)
Psychologi 1 0 1 4 0 0 1 0 0 7
st (1009%0) (0-0%) (100 (285 (0-0% (0-0%) (0-0%) (00 (29.1
%) %) ) (50-0 %) %)
%)
Pharmacist 0 1 0 2 0 0 0 1 0 4
(0-0%)  (100%) (14.3 (0-0%) (0-0% (100%) (16.6
(0-0 %) (0-0% ) (0-0 %)
%) ) %)
Cardiologis 0 0 0 0 1 0 0 1 0 2
t (0-0%) (0-0%) (0-0 (0-0% (0-0%) (0-0% (100-0 (0.0
%) ) (100% ) %) %) (8.3%
) )
Communit 0 0 0 0 0 0 0 0 0 0
y health (0-0%) (0-0 (0-0% (0-0%) (0-0 (0-0%
worker (0-0%) %) ) (0-0% (0-0% (0-0%) %) )

) )

Patients received individual consultations with a physician during the program
in 19 (79.2%) programs with an average of 8.7+1.8 consultations over the course of a
program. Further, in 11 (45.8%) programs, patients received individual consultations
with a nurse. Staff supervising patients during exercise sessions had cardiopulmonary
resuscitation (CPR) certification in most of the CR programs (n=18; 75%), and in 15
programs (62.5%) the staff required to renew CPR certification regularly. Additionally,
physician had advance CPR training in 16 programs (66.6%), a while nurses had
advanced CPR training in 12 programs (50%).

CR duration and total number of sessions per country

The duration of CR programs varied among the EMR countries. It ranged from
5 weeks in Tunisia to 20 weeks in Lebanon with an average of 9.4 + 5.4 weeks in the
region. Besides that, the total number of sessions offered during a program ranged from
20 to 60 sessions in Tunisia and Lebanon, respectively, with an overall average of 30.1

14.8 sessions (Table 8).
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Table 8

CR duration and dose by country

Afghanist  Bahrai  Egy Ira Lebano Morocc Pakista Qata Mea  Confiden
an n pt n n 0 n r n+ ce
SD Interval
95%
Average NA 8 NA 92 20 NA 6 8 94+ 367-15.1
(# Duration 5.4
in weeks)
Frequency NA 3 NA 28 3 NA 45 3 34+ 26541
(sessions / 0.7
week)
Dose NA 24 NA  25. 60 NA 27 24 30.1 14.5-45.6
(# weeks x 3 +
Sessions/wee 14.8
K)
NA, not available
Funding

Only, one fifth (n=5; 20.8%) of the programs were funded publicly, 8 programs

were funded privately (33.3%), and the others were funded by a combination of public

and private fund (n=11; 45.8%).The combination of public and private fund was seen

only in Iran (Table 9).

Table 9

Funding source by country

County(n) Afghanist  Bahra  Egyp Iran Lebano  Moroc  Pakista Tunisia  Total

an (n=1) in t (n=14) n(n=1) co n (n=2) (n=1) (n=24
(n=1) (n=2 (n=1) )

Public 1 1 1 - - - 1 - 5
(100%) (100 (50% (50%) (20.8

%) ) %)

Private - 1 4 1 - 1 1 8
(50% (28.6%  (100%) (50%) (100%)  (33.3

) ) %)

Combinatio - - 10 - - - 10
n (public (71.4% (41.6

and private) ) %)
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Utilization of CR program
Utilization of CR program was defined as the ratio between national or total
number of patients that could be served in CR programs per country and national or
total number of patients that actually served by CR program per country. Based on the
reported data, CR programs were underutilized with a ratio ranged from1.2:1 to 8.0:1

per year in Qatar and Egypt respectively showed in figure 2 and table 10.

Table 10

CR programs utilization by Country

Country National or National or total Ratio between patient
total number number of patients could be served/actually
of patients that actually served by served by CR program
that could be CR program per per country
served in CR country
programs per
country
Afghanistan 150 100 15
Bahrain 500 140 3.6
Egypt 200 40 8
Iran 12150 4135 2.9
Kuwait NA NA NA
Lebanon 300 100 3
Morocco NA NA NA
Pakistan 3,000 1800 1.7
Qatar 192 157 1.2
Saudi Arabia NA NA NA
Tunisia 150 90 1.7
United Arab NA NA NA
Emirates

NA, not available

35



Tunisia
Qatar
Pakistan

82%

Lebanon
Iran

Egypt
Bahrain

Afghanistan 77%

0% 10% 20% 30% 40% 50% 60% 70% 80%  90%

Figure 4: CR program utilization by country

Barriers for patient participation in CR programs
Patient referral was the most recognized barrier (n=14; 66.6%) for patient
participation in CR programs, followed by lack of financial resources/budget (n=8;
33.3%), then human resources (n=3; 12.5%) (Table 11). Other reported barriers
included, distance and transport and (n=4; 16.7%), lack of other CR in the area (n=2;

8.3%), and working hours conflict (n=1; 4.2%).
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Table 11

Barriers for patient participation in CR as perceived by participant *

Country Afghanis Bahra Egy Iran Leban Moroc Pakist Qat Tunis Mea Confide
tan (n=1) in pt (n=1 on co an ar ia nt nce
(n=1) (= 4 (n=1) (n=1) (n=2) (= (n=1) SD Interval
2) 1) 95%
Lackof 4.0% 50+ 50 48%x 4.0+ NA 50+ 1.0 50 4.2 3154
patient 0-0 0-0 * 05 0-0 0-0 * 0-0 *
referral 0-0 0-0 1.4
Lackof 5-0% 20+ 40 23+ 1.0 NA 25+ 3.0 1.0+ 26 14-38
equipm  0-0 0-0 * 1-3 0-0 2:1 * 0-0 *
ent 0-0 0-0 1.4
Lackof 4.0% 20+ 30 25+ 20+ NA 30+ 50 1.0+ 28+ 1839
space 0-0 0-0 + 14 0-0 14 + 0-0 1.3
0-0 0-0

Lackof 5:0% 50+ 4.0 28% 20+ NA 35+ 4.0 1.0 34+ 2246
human 0-0 0-0 * 1.5 0-0 0-7 * 0-0 1-4
resourc 0-0 0-0
es
Lackof 5:0% 30+ 50 40%x 50 NA 4.5+ 4.0 2.0+ 41+ 325
financia  0-0 0-0 * 1.2 0-0 0-7 * 0-0 1-3
| 0-0 0-0

resourc
es

*Scores ranged from 1 (this is definitely not an issue) to 5 (this is a major issue). NA, not available

Factors affecting number of patients served

Because of the small sample size, we were unable to obtain results of the

generalized estimating equations procedure; the model did not reveal any outcome.
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Chapter 5: DISCUSSION

Despite the well-documented benefits of CR, the clinical recommendations by
professional organizations (5) and the high CVD mortality in the EMR, only 54.5%
countries in EMR offered CR for their patients. Clearly, there is lack in CR services
despite the growing burden of CVD in the region, specifically, ischemic heart disease
(IHD), which is expected to have the highest increase after Africa by 2030 according
to the World Health Organization’s report.(1)

CR density was computed as the number of patients with IHD per program
.This is the first study to estimate the density of CR by IHD based on the Global Burden
of Disease study. Though there are other indications recommended (68) (6) (669) for
CR, IHD estimates were used due to availability of data and as it was the closest
diagnostic option to CR-indicated conditions. (68) In addition, previous studies (61)
(64) (67) computed density as total population in a country or region per program, so
comparison is inapplicable.

CR density in EMR was 34,136 patients per program with a range of 3,842
patients per program in Bahrain to 184,744 patients in Egypt. Clearly, there is a huge
gap between supply and demand of CR programs due to lack of supply of CR services
provided for IHD patients, not to mention the demand on CR services for other
indications or diagnosis. Further, all CR programs were located in urban areas which
could add another burden for CVD patients to attend these programs as it was identified
as barrier in many studies. (71) (57)

The results of this survey showed that there is lack of standardize duration and
number of sessions of these programs. Studies from other regions have also

demonstrated lack of consistency and a wide variability in CR services suggesting that
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this issue is a universal problem that should be addressed. For example in South
America, CR session per week varies among the programs as it ranged between 2 up to
>3 and in Latin America and the Caribbean the session per week varies between 1 up
to 3 and in the duration per weeks between <10 and >15 wk. (66), (61)

Interestingly, 46% of the CR programs in EMR offered women-only classes
which is considerably high compared to similar programs in high income countries,
such as Canada, where 10% of the programs offered women-only classes.(7). The
availability of these classes is expected, due to the religious beliefs and cultural values
of the countries in EMR. (51)

Current survey showed that referral of the eligible patients to CR program was
alarmingly low. Patient referral is playing vital part in increasing the participation rate
in these programs. (15)(72) Furthermore, the patients who underwent CABG, MI and
PCI were the most accepted diagnosis in CR which was in line with international
guidelines (68)and similar to the result of previous surveys run in different regions such
Europe , Latin America and the Caribbean and South America .(60)(61)(67)

However, there is increasing evidence on the effectiveness of the alternative
models, such as reducing the cost of traditional CR, mortality, CVD risk factors (28)
and the barriers for program participation (26), our study revealed a shortage in offering
these types of CR programs, such as home and community-based models. Only two
countries offered these programs: Iran and Pakistan.

Similarly to the results of other studies conducted in Arab , South America,
Latin America and the Caribbean countries .(7), (61),(66) , lack of patient referral and
lack of financial resources were recognized as the biggest barriers to CR participation

in EMR.
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Finally, nevertheless the extremely low availability of CR programs in EMR,
they were underutilized with a ratio of capacity to serve to actually served patients that
ranged between 1.2:1 - 8.0:1. Underutilization of cardiac rehabilitation still a consistent
problem that has been documented in published studies.(20)(58) (73) For example, in
2008 , a large cohort study, Suaya and colleagues found that only 13.9% of the
myocardial infarction patients and 31.0% of those who underwent coronary artery
bypass graft surgery who are eligible to CR enrolled in the program. Barriers to CR
were documented at patient, provider and organizational levels. (74)(75)(76) Financial
resources and lack of referral were the most reported barriers at organizational level in
our study.

Finally, unfortunately, we were unable to examine the factors that affecting CR
number of patients served because of the small sample size.

Strengths

This study was the first empirical study to address CR in the EMR (base-line
study), only one pilot study explored CR in the Arab countries, where some EMR
countries were not included (e.g. Iran, Afghanistan, and Pakistan). This study
contributed in filling gaps in literature regarding availability of traditional center-based
CR and alternative models (home-based and community-based) and explored the
characteristics of CR programs in the EMR.

Further, to the best of our knowledge, this is the first study to compute density
in term of number of CR programs per number of patients (IHD cases). Previous studies
used number of programs per country population (61) (63) (67). Though IHD was used
as a proxy for guideline-indicated patients, still, it is more informative than per

population of a country. The study also addressed barriers to CR utilization; results of
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this study are expected to guide policy makers on addressing barriers that affect CR
utilization.
Limitations

The results of the study should be carefully interpreted due to the following
limitations: first, use of secondary data could influence results especially due to missing
data, such as data on diagnosis and level of risk that could be accepted in the CR
program. Missing data, especially on program capacity could under or overestimate the
CR density at country and regional levels. Second, the limitation on generalizability of
our findings due to the small sample of 24 programs and low response rate within
countries. Most probably, the respondents were from resourceful programs, i.e.
financially or human resources, therefore results might present characteristics and
capacity of these programs, which could overestimate our finding. Additionally, more
than half of these programs were from Iran that our finding could mostly represent
characteristics of programs in Iran.

Third, to calculate the CR density, estimates from the Global Burden of Disease
(GBD) study were used. Because CVD grouping included rheumatic heart disease and
stroke, to be conservative, ischemic heart disease (IHD) was selected, as it was the
closest diagnostic option to CR-indicated conditions. Therefore, density might be

underestimated.
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Conclusion

Cardiac rehabilitation is increasingly acknowledged as a necessary element of
the continuum of care for CVDs patient and considered as class | recommendation by
most current guidelines of cardiovascular societies globally.

In EMR, CR programs were insufficiently implemented for a population with a
high and growing burden of cardiovascular diseases. Additionally, there was shortage
in CR alternative models such as home-based and community-based models. There is
a need to standardize the CR services which can be facilitated by creation of national
guidelines. Additionally, referral of the eligible patients to CR programs was vastly
underutilized in the region which raises the need for supportive policies to improve it.

Limited public funding was identified in most of EMR countries and it could
affect the utilization of these programs. Still, financial resources and lack of referral
were acknowledged as the most reported barriers which were similar to other surveys
in other region.

Cardiac rehabilitation is underutilized in all EMR countries and this should
trigger the policy maker to conduct further studies to explore the factors that affect
utilization of these programs. Finally, development of national and regional regulation
and laws regarding CR is a necessity to drive improvement of services and bringing

evidence-based guidelines.
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