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Abstract

Background—Cardiovascular disease is a leading cause of morbidity worldwide. Cardiac
rehabilitation (CR) is a comprehensive secondary prevention approach, with established benefits in
reducing morbidity in high-income countries (HICs). The objectives of this review were to
summarize what is known about the benefits of CR, including consideration of cost-effectiveness,
in addition to rates of CR participation and adherence in high-, as well as low- and middle-income
countries (LMICs).

Methods—A literature search of Medline, Excerpta Medica Database (EMBASE), and Google
Scholar was conducted for published articles from database inception to October 2013. The search
was first directed to identify meta-analyses and reviews reporting on the benefits of CR. Then, the
search was focused to identify articles reporting CR participation and dropout rates. Full-text
versions of relevant abstracts were summarized qualitatively.

Results—Based on meta-analysis, CR significantly reduced all-cause mortality by 13%—26%,
cardiac mortality by 20%-36%, myocardial re-infarction by 25%-47%, and risk factors. CR is
cost-effective in HICs. In LMICs, CR is demonstrated to reduce risk factors, with no studies on
mortality or cost-effectiveness. Based on available data, CR participation rates are <50% in the
majority of countries, with documented dropout rates up to 56% and 82% in high- and middle-
income countries, respectively.

Conclusions—cCR is a beneficial intervention for heart patients in high and LMICs, but is
underutilized with low participation and adherence rates worldwide. While more research is
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needed in LMICs, strategies shown to increase participation and program adherence should be
implemented.
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cardiac rehabilitation; secondary prevention; myocardial infarction; participation; adherence; cost-
effectiveness

Introduction

Cardiovascular disease (CVD) has emerged as the leading cause of death worldwide,
accounting for 30% of global deaths [1,2]. The predominant CVDs are coronary heart
disease (CHD), stroke, hypertension, and heart failure [2,3]. These disorders are responsible
for more than 82% of CVD mortality [3]. According to the World Health Organization
(WHO), an estimation of 17.3 million people died from CVD in 2008 [2,3]. Of these, 7.3
million deaths were due to CHD [2]. Over the next few decades, CVD will continue as the
leading cause of mortality worldwide [2,3,4]. More than 23 million individuals will die
annually from CVD by 2030 [4]. Further, the burden of CVD is growing disproportionately
in low and middle-income countries (LMICs) [5], where 80% of CVD deaths occur [6]. This
is likely due to limited resources, lack of screening and prevention, rapid urbanization and
associated lifestyle changes [6].

In 2010, the estimated global cost of CVD was US$ 863 billion [3]. Almost US$ 474 billion
(55%) was in direct healthcare costs, with the remaining 45% in indirect costs, including
productivity loss from disability, premature death, and time lost from work [3]. This cost is
estimated to increase to US$ 1,044 billion in 2030 [4]. The economic loss is exacerbated in
LMICs, where a high proportion of working-age adults are affected by CVD [7]. Between
2011 and 2025, the projected economic loss from CVD is $3.76 trillion, representing >50%
of the loss from non-communicable diseases in LMICs [3]. This loss could be reduced by
$377 billion, in the same period, by decreasing CVD mortality by 10% [3].

Thus, in addition to the need for primary prevention, the scale of disease and the economic
impact necessitate fulsome secondary and tertiary prevention in high and LMICs. A
comprehensive model, such as that offered in cardiac rehabilitation (CR), is needed. CR is a
multidisciplinary secondary prevention approach designed to stabilize, slow, or even
promote regression of CVD [8]. The World Health Organization (WHO) defines CR as the
“sum of activities required to influence favourably the underlying cause of the disease, as
well as to provide the best possible physical, mental and social conditions, so that the
patients may, by their own efforts, preserve or resume when lost, as normal a place as
possible in the community” [9].

While much is known about CR in high-income countries (HICs), little is known about CR
in LMICs. Thus, the objectives of this narrative review were to juxtapose what is known
about the: (1) benefits of CR, including consideration of cost-effectiveness, and (2) rates of
CR participation and adherence in HICs, with what is known in LMICs.
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Methods

Results

A literature search of Medline, Excerpta Medica Database (EMBASE), and Google Scholar
was conducted for published articles from database inception to October 2013 by an
information specialist. The search strategy was created in consultation with the study
authors. Examples of the terms used in the search strategy included “cardiac rehabilitation”,

“secondary prevention”, “physical medicine”, “physical therapy modalities”, “exercise
therapy”, “participation”, “enrollment”, “adherence”, “compliance”, “dropout”,
“utilization”, “benefits”, “mortality reduction”, “risk factors improvement/reduction” and

relevant individual risk factors.

Countries were classified according to 2012 Gross National Income per capita, in
accordance with World Bank methodology [5]. HICs were those with $12,616 per capita or
greater. Countries with less were classified as LMICs. Each LMIC was included as a search
term and combined with the benefits and participation searches. The search strategy
identified a large number of studies in HICs and 1,417 studies in LMICs. Therefore, for
HICs, we restricted the search related to CR benefits to systematic reviews and meta-
analyses published since the late 1980s.

Identified citations were considered for inclusion by the first author. Full-text versions of
relevant abstracts were obtained for inclusion, and summarized qualitatively. Where multiple
studies were identified from a specific country reporting on participation, articles for
reporting were chosen based on the following considerations: a) being the only available
study from a country; b) random selection of the study population; c) large cohort of the
study population; and d) being the most recent study in a country. For LMICs, 19 studies
were included.

Benefits of Cardiac Rehabilitation

HICs—Over the past three decades, considerable evidence of the benefits of CR for patients
with CHD has mounted. Documented benefits of CR are based on findings of 8 meta-
analyses of randomized clinical trials (Table 1), where outcomes among CR participants are
compared with participants exposed only to usual care [10-17]. These have shown
participation in CR reduces mortality and morbidity, promotes a healthy lifestyle, favourably
modifies risk factors, and improves health-related quality of life. Further, a recent overview
of six CR meta-analyses including 71 randomized clinical trials showed that exercise-based
CR reduces all-cause mortality by a mean of 19%, cardiac mortality by a mean of 20%, re-
infarction by a mean of 15%, and hospitalization by a mean of 31%, and had significant
positive changes in total cholesterol, triglycerides, and systolic blood pressure among
patients with CHD [18].

Mortality and morbidity: The effectiveness of CR in reducing mortality in patients with
CHD has been studied widely since the late 1980s (Table 1) [10-17]. CR significantly
reduced all-cause mortality by 13%—-26% and cardiac mortality by 20%—-36% among
patients with CHD (Table 2) [10-17]. In a recent observational study of 601,099 Medicare
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beneficiaries enrolled in CR, five-year all-cause mortality rates were reduced by 21%-34%
[19]. Cardiac mortality was also significantly reduced by 20%-36% [10-12,14,16]. With
regard to fatal and/or non-fatal myocardial re-infarction, there was a significant decrease by
25%-47% with CR (Table 2) [11, 15,17].

Risk factors

Dyslipidemia: The blood lipids included as outcomes in the meta-analyses were total
cholesterol, high-density lipoprotein (HDL) and low-density lipoprotein (LDL) cholesterol,
and triglycerides. All these lipids, except HDL, were significantly reduced with CR(Table 3)
[12-14]. Notably, triglycerides were significantly reduced with either exercise-only or
comprehensive CR, while for total and LDL cholesterol results trended toward more and
significant reduction with comprehensive rather than exercise-only CR [12-14]. HDL
cholesterol slightly increased with CR, but not significantly [12-14].

Hypertension: With comprehensive CR, systolic blood pressure was reduced significantly
by 7 to 3 mmHg [12,13], while diastolic blood pressure was significantly reduced by 2
mmHg [12]. With exercise-only CR, neither the decrease in systolic (2 mmHg) nor diastolic
blood pressure (1 mmHg) was significant [13].

Smoking: This outcome has been considered in 3 meta-analyses [12-14]. Lower rates of
self-reported smoking were demonstrated with CR participation compared to usual care. The
proportion of smokers was non-significantly reduced by 18% with exercise-only CR [13],
24% with comprehensive CR [13], and 22%-36% with either [12,14]. However, statistically
significant reductions were observed when all the trials that assessed exercise-only CR and
comprehensive CR were combined, with a reduction rate of 36% (Table 3) [14].

Health-related quality of life: Health-related quality of life could not be considered in most
meta-analyses to date due to variation in the instruments used across studies [13,15].
However, 7(70%) out of 10 studies separately reported that CR participants had significantly
greater improvement in health-related quality of life scores when compared to non-
participants [16].

LMICs—There are few RCTs and no meta-analyses of CR in LMICs [20-23]. There has
been one scoping review summarizing the benefits of CR in LMICs [24]. No studies have
assessed mortality or morbidity outcomes. The handful of primary studies from LMICs on
CR benefits are summarized in Table 4. Results showed that participation in CR is
associated with significant reduction in triglycerides [20,25,27], total cholesterol [20,25,27],
LDL [20,26,27], body mass index [26—28], as well as systolic [20,26], and diastolic blood
pressure [20], CR is also associated with significant increases in HDL [26,27]. Additionally,
some studies revealed significant improvements in health-related quality of life [28-31],
self-efficacy [28], self-regulation [28], and functional capacity [26,27,31]. The latter is
strongly associated with mortality reductions [17].

Cost-Effectiveness of CR—Data on cost-effectiveness of CR stems from studies
undertaken in HICs. There have been no studies that have examined cost-effectiveness of CR
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in LMICs. Results suggest that, as outlined above, CR programs are not only clinically-
effective, but are also cost-effective in terms of saving lives and reducing healthcare
consumption [32-34].

Considering a medical intervention cost-effectiveness ratios in Europe and the US of US
$20,000-$100,000 per quality-adjusted life year (QALY) gained as a threshold for a cost-
effective intervention [18], CR has been established as cost-effective. The earliest two full
economic reviews showed a cost-effectiveness ratio of US$9200/QALY for 1991 and US
$4950/life-year gained for 1995 [32,33]. Several subsequent studies have consistently shown
CR as cost-effective (Table 5). More recently, an overview of 6 major meta-analyses and a
systematic review have confirmed the cost-effectiveness of CR in patients with CHD
[18,34].

A meta-analysis of 47 randomized controlled trials demonstrated that CR significantly
reduced re-hospitalization by 31% (OR=0.69; 95% CI 0.51-0.93) among patients with CHD
in the 12 months following a cardiac event [16]. A comparison of the cost-effectiveness of
CR and other medical interventions available for patients with CHD is presented in Table 5.
For example, an American study showed that CR was more cost-effectiveness (US$4950/
year of life saved) than lipid-lowering medication (US$9630/year of life saved) or coronary
artery bypass graft surgery (US$18,700/year of life saved) [33]. Similar results were
demonstrated in a study in the United Kingdom [35].

CR Participation

HICs: Despite its established benefits reviewed above, CR remains underutilized. Less than
half of eligible patients participate in CR programs in the majority of HICs (Table 6) [39-
41]. The EUROASPIRE 11 Survey showed that only 36.5% of the 8,845 patients eligible for
CR from 22 European countries (19 of which were high-income) attended the program [41].
The participation rates were as low as <1% in Greece and Spain and as high as 86.4% in
Lithuania. Notably, participation rates >50% were reported in only 6 (19.4%) of the 31
countries with available data. Findings from the European Cardiac Rehabilitation Inventory
Survey revealed that CR enrolment rates >50% were seen in only 3 (10.7%) countries while
rates <30% were reported in 15 (53.6%) of the 28 countries [42]. In the United States, the
largest study ever on CR utilization among 601,099 Medicare beneficiaries eligible for CR
demonstrated that only 12.2% of this cohort participated [19].

LMICs: CR in middle-income countries is also under-utilized. Though its main aim was not
to study CR, the international STABILITY study that included 15 countries comprises the
most comprehensive data on CR participation from middle-income countries [45].
Participation rates were as low as <30% in 10 (66.6%) of the 15 included countries [45].
This rate is likely an over-estimation because CR participation was self-reported [51]. The
study also demonstrated that patients living in middle-income countries had a 2-fold higher
probability of decreasing their physical activity after being diagnosed with CHD when
compared to those living in HICs. Other available data on CR participation are shown in
Table 7, where participation rates range from 3%—-89%. The self-reported 89% participation
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rate in China is highly inconsistent with the other values, and given the known low
availability of CR there [52], this should be interpreted with caution.

No study on patient participation in CR programs in low-income countries could be found.
This is likely due to the dearth of CR programs in these countries [52].

CR Adherence: Recent studies have demonstrated a dose-response association between CR
attendance, in terms of number of sessions completed, with lower mortality and morbidity
[19,54]. Nonetheless, studies from HICs document a dropout rate of 12-56% among
enrolled patients (Table 8). Non-adherence is also demonstrated as a problem in the few
available studies from middle-income countries. These studies, all from Iran, showed
dropout rates as high as 82% [55-57]. No studies of CR adherence in low-income countries
were identified.

Discussion

This review has encapsulated the benefits of CR participation in HICs from mortality,
morbidity and cost-effectiveness through to risk factors, and in LMICs from improvement in
quality of life, and CVD risk factors to functional capacity. It has also made evident the low
CR participation and adherence worldwide. Participation rates of =50% were demonstrated
in <20% of 31 HICs and in only 12.5% of 16 middle-income countries. This can be
explained by the low availability of CR globally, as well as patient, provider, and system
barriers in both high- and middle-income countries [52]. Most importantly, this review has
summarized CR participation and adherence rates in middle-income countries for the first
time.

The WHO has recommended strategic interventions known as “Best Buys” to reduce the
CVD and economic burden in LMICs [65]. Specifically, WHO recommends the use of
counselling and multi-drug therapy including aspirin as the “best buys” for secondary
prevention. Indeed, counselling and medication management are some of the core
components of CR [66]. Pending further analysis of the benefits and costs of CR delivery in
LMICs, findings from this review suggest that CVD management in LMICs should be
broadened to include CR implementation.

The Cochrane review on interventions to increase CR participation and adherence has
recently been updated [67]. There were 8 interventions demonstrated to successfully
increase participation, including motivational letters, structured nurse or therapist-led
contacts via phone calls or visits, early CR appointments within 10 days after hospital-
discharge, gender-specific programs, and intermediate phase programs for elderly patients.
There were 3 adherence interventions demonstrated to successfully increase CR adherence
namely daily self-monitoring of activity, action planning, and tailored counselling by CR
staff [67]. While all these trials were undertaken in HICs, some of these strategies could be
applicable in middle-income countries. For example, motivational letters in particular are a
very low-cost intervention, which warrant testing in such contexts. The structured health
professional-led contacts via phone calls or home visits has been practiced in MICs,
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particularly with the home-based CR model in Iran as well as in Brazil, where such models
of CR are reported to have low cost [29,68].

To overcome barriers to CR use, there is a growing trend to test alternative delivery models
to traditional hospital-based CR. Recently, electronic delivery has been introduced with the
home-based CR model [69]. Though mortality as an outcome needs to be examined, a recent
systematic review demonstrated that multifactorial individualized telehealth CR programs
are as effective as hospital-based programs in lowering CHD risk factors and improving
physical function [70]. A recent randomized controlled trial demonstrated that patients using
smartphone-based CR had significant higher CR participation (80% vs. 62%), adherence
(94% vs. 68%) and completion (80% vs. 47%) compared to patients in traditional hospital-
based CR (p<0.05) [71]. Importantly, due to the wide dissemination of mabile technology in
particular, including in LMICs, these models hold the potential to dramatically improve CR
participation and adherence [71,72]. Health policy makers should strive to facilitate
implementation of flexible alternative CR models, through payment to healthcare providers
and population-based promotion of these models.

Many directions for future research have been identified. Chiefly, there is a need for
randomized controlled trials in LMICs; particularly to establish whether participation is
associated with reduced mortality and morbidity as seen in HICs. Moreover, there is no
study on CR cost-effectiveness in LMICs. Such studies will enable forecasting and costing
around the magnitude of benefit that could be achieved with regard to patients, the health
system, and the economy writ large should CR be broadly implemented. Second,
information on participation in CR in some regions of the world is not empirically
established, and warrant investigation, namely Africa, Southeast Asia, the Eastern
Mediterranean and Western Pacific regions. Research on CR adherence is needed in all
regions, and requires a more standardized approach to enable cross-national comparison.
Finally, randomized trials of interventions identified to successfully increase participation
and adherence in HICs require rigorous testing in LMICs.

Caution is warranted when interpreting these results. First, the review was not systematic.
Some articles may have been missed in the search. Only one author screened identified
articles for inclusion, which invites human error and bias in the process of study selection.
Acrticle quality was not considered. Second, given the paucity of studies in LMICs, results
could not be quantitatively synthesized. Third, the search was limited to English-language
publications, and thus articles may have not been identified for review.

Conclusion

CR is a beneficial intervention for CVD patients, but is underutilized with low participation
and adherence rates in both high-income and LMICs. CR participation rates >50% were
reported in only 19.4% of HICs with available data, and in only 12.5% of LMICs. Similarly,
dropout rates of 12-56% among enrolled patients were reported in HICs, and of 55-82%
were reported in the few studies from LMICs. The plethora of knowledge regarding low CR
participation and adherence in HICs should inform approaches to research and broader
implementation of CR in LMICs.
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Table 1
Cardiac rehabilitation meta-analyses

Author, Year Search dates RCTs(N) Patients(N) Patient Diagnosis
Oldridge et al., 1988 Pre 1988 10 4347 MI
O’Connor etal., 1989  1960-1988 22 4,554 MI
Jolliffe et al., 2001 Pre January 1999 32 8,440 CHD
Brown et al., 2003 Pre March 2002 46 8,677 CHD
Taylor et al., 2004 1970-March 2003 48 8,940 CHD
Clark et al., 2005 Pre January 2005 40 16,142 CHD
Heran et al., 2011 Pre January 2010 47 10,794 CHD
Lawler et al., 2011 Pre July 2010 34 6,111 Ml

Adapted from Oldridge[18]

Abbreviations: RCTs, randomized clinical trials; MI, myocardial infarction; CHD, coronary heart disease.
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Table 2

Cardiac rehabilitation benefits: mortality and re-infarction

Outcome ORor RR (95%Cl) pT
All-cause mortality

Oldridge et al., 1988 OR: 0.76 (0.6310 0.92)  0.004
O’Connor et al., 1989 (Comb) OR: 0.80 (0.66t0 0.96) <0.05
Jolliffe et al., 2001 (Ex only) OR: 0.74 (0.56 t0 0.98)  0.040
Jolliffe et al., 2001 (Comprehensive) OR:0.87 (0.71t0 1.05) 0.200
Brown et al., 2003 (Ex only) RR:0.76 (0.59t00.98) <0.05
Brown et al., 2003 (Comprehensive) RR:0.88 (0.741t01.02) NS
Taylor et al., 2004 OR: 0.80 (0.68t0 0.93)  0.005
Clark et al., 2005 RR:0.83 (0.72t00.96)  <0.05
Heran et al., 2011 (follow up> 12 months) RR:0.87 (0.75t00.99)  0.040
Lawler et al., 2011 (Comb) OR:0.74 (0.58t0 0.95)  <0.05
Cardiac Mortality

Oldridge et al., 1988 OR:0.75(0.62t0 0.93)  0.006
O’Connor et al., 1989 (Comb) OR:0.78 (0.63t00.96) <0.05
Jolliffe et al., 2001 (Ex only) OR: 0.70 (0.51t0 0.94) 0.020
Jolliffe et al., 2001 (Comprehensive) OR:0.75(0.59t0 0.97) 0.030
Brown et al., 2003 (Ex only) RR:0.73 (0.56 t0 0.96) < 0.05
Brown et al., 2003 (Comprehensive) RR:0.80 (0.65t00.99) <0.05
Taylor et al., 2004 OR: 0.74 (0.61t0 0.96) 0.002
Heran et al., 2011 >12 months RR:0.74 (0.63t0 0.87)  0.0002
Lawler et al., 2011 (Comb) OR: 0.64 (0.46t00.88) <0.05
Fatal and/or non-fatal re-infarction

O’Connor et al., 1989 (Comb) OR:0.75(0.59t0 0.95) <0.05
Jolliffe et al., 2001 (Ex only) OR: 0.96 (0.69t0 1.35) 0.80
Jolliffe et al., 2001 (Comprehensive) OR:0.88 (0.70t0 1.12)  0.30
Brown et al., 2003 (Ex only) RR:0.78 (0.59t0 1.35)  0.80
Brown et al., 2003 (Comprehensive) RR:1.07 (0.85t0 1.35) NS
Taylor et al., 2004 OR:0.79 (0.57t0 1.09) 0.15
Clark et al., 2005 RR:0.73 (0.60t0 0.89) < 0.05
Heran et al., 2011 (> 12 months) RR:0.97 (0.82t0 1.15) 0.73
Lawler et al., 2011 (Comb) OR: 0.54 (0.38t00.76)  0.05

fp-values are presented same as they were reported in the original studies.
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OR, odds ratio; RR, relative ratio; ClI, confidence interval; Comb, combination of clinical trials that assessed exercise-only CR and comprehensive

CR; NS, not significant.
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Cardiac rehabilitation benefits: risk factor modification

Table 3

Meta-analysis, year Effect Size (95% CI) p‘r
Total cholesterol (mmol/l)

Jolliffe et al., 2001 (Ex only) WMD:-0.03 (-0.27 to 0.22) 0.8
Jolliffe et al., 2001 (Comprehensive) WMD: -0.65 (-0.75 to —0.55) < 0.00001
Brown et al., 2003 (Ex only) WMD: -0.17 (-0.34 to 0.00) NS
Brown et al., 2003 (Comprehensive)  WMD: -0.71 (-0.83 to -0.60) < 0.05
Taylor et al., 2004 WMD: -0.37 (-0.63 to -0.11)  0.005
HDL cholesterol (mmol/l)

Brown et al., 2003 (Ex only) WMD: 0.04 (-0.01 to 0.10) NS
Brown et al., 2003 (Comprehensive)  WMD: 0.02 (-0.01 to 0.16) NS
Taylor et al., 2004 WMD: 0.05 (-0.03 to 0.14) 0.2
LDL cholesterol (mmol/l)

Jolliffe et al., 2001 (Comprehensive) WMD:-0.61 (-0.73to -0.50) < 0.00001
Jolliffe et al., 2001 (Ex only) WMD: -0.02 (-0.33 to 0.30) 0.9
Brown et al., 2003 (Ex only) WMD: -0.27 (-0.43 to 0.12) NS
Brown et al., 2003 (Comprehensive)  WMD: -0.52 (-0.7 to -0.31) <0.05
Taylor et al., 2004 WMD: -0.20 (-0.53 to 0.12) 0.2
Triglycerides (mmol/l)

Jolliffe et al., 2001 (Comprehensive) WMD: -0.29 (-0.44 to -0.14) <0.05
Brown et al., 2003 (Ex only) WMD: -0.18 (-0.31t0 -0.04) < 0.05
Brown et al., 2003 (Comprehensive) ~ WMD: -0.29(-0.44 to -0.14) < 0.05
Taylor et al., 2004 WMD: -0.23 (-0.39 to -0.07)  0.005
Systalic blood pressure (mmHgQ)

Jolliffe et al., 2001 (Comprehensive) WMD: -7.6 (-10.0to -2.70) < 0.05
Brown et al., 2003 (Ex only) WMD: -2.35 (-6.6 to 2.1) NS
Brown et al., 2003 (Comprehensive)  WMD: -3.5 (-6.1 to -0.9) <0.05
Taylor et al., 2004 WMD: -3.19 (-5.44 t0 -0.95) < 0.005
Diastolic blood pressure (mmHg)

Jolliffe et al., 2001 (Comprehensive) WMD: -2.24 (-3.63t0 -0.85) < 0.05
Brown et al., 2003 (Ex only) WMD: -1.18 (2.6 to 4.7) NS
Brown et al., 2003 (Comprehensive) WMD: -1.62 (-3.27 to 0.02) NS
Taylor et al., 2004 WMD: -1.18 (-2.68 t0 —0.32) <0.12
Smoking

Jolliffe et al., 2001 (Comb) OR=0.78 (0.55 to 1.11) NS
Brown et al., 2003 (Ex only) OR=0.82 (0.62 t0 1.18) NS
Brown et al., 2003 (Comprehensive)  OR=0.76 (0.58 to 1.00) NS
Taylor et al., 2004 OR=0.64 (0.50 to 0.83) 0.0008

fp—value is presented as it was reported in the original paper.

Smoking is self-reported.
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Ex, exercise; WMD, weighted mean difference; NS, not significant; Comb, combination of clinical trials that assessed exercise-only CR and
comprehensive CR.
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Table 6

Participation rates among patients with coronary heart disease in high-income countries

Country[Reference]  Number of Patients CR Participation (%)

Australia[43] 544 52
Belgium[41] 324 65.17
Bulgaria[41] 536 267"
Canada[44] 1,273 43.0
Croatia[41] 454 3747
Cyprus[41] 426 197
Czech Republic[41] 478 a1.87
Denmark[45] 102 50.0
Estonia[45] 77 30.0
Finland[41] 234 3297
France[46] 1394 22.0
Germany[41] 535 5167
Greece[41] 121 007
Hong Kong[45] 117 16.0
Ireland[41] 384 7587
Israel[47] 489 404
Italy[41] 377 4567
Japan[48] 4,896/year 3.8-7.6
Korea[45] 503 5.0
Latvia[41] 510 3457
Lithuania[41] 507 86.4
Netherlands[41] 239 4737
New Zealand[49] 113 44.0
Norway[45] 113 36.0
Poland[41] 493 4897
Russia[41] 402 357
Slovania[41] 295 5737
Spain[41] 509 0.2
Sweeden[45] 299 47.0
UK[50] 197,405 29.0
USA[19] 601,099 12.20

fRates computed based on values provided in original article.

CR, cardiac rehabilitation.
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Participation rates in cardiac rehabilitation among patients with coronary heart disease in middle-income

countries

Table 7

Country[Reference]  Number of patients

CR Participation (%)

Argentina[45] 542
Brazil[45] 384
Bulgaria[45] 222
Chile[45] 195
China[45] 369
Hungary[41] 452
India[45] 398
Mexico[45] 141
Pakistan[53] 416
Peru[45] 78
Philippines[45] 219
Romania[25] 566
South Africa[45] 386
Thailand[45] 207
Turkey[41] 329
Ukraine[45] 353

16
20
22
12
89

51.87
13
20

36.2
37
20
14

14

337
0

7‘Rates computed based on data provided in primary article.
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Dropout rates from cardiac rehabilitation

Table 8

Page 20

First Author

Publication year  Country

CR program duration

Dropout rate

High-income countries

Cannistra[58] 1995
Halm[59] 1999
Parks[49] 2000
Turner[60] 2002
Sanderson[61] 2003
Yohannes[62] 2007
Kerins[63] 2011
Scane[64] 2012

Middle-income countries
Sarrafzadegan[57] 2007
Soleimani[55] 2009
Moradi[56] 2011

USA
USA

New Zealand
UK

USA
UK

Ireland

Canada

Iran
Iran

Iran

3 months

6-8 weeks

6 weeks

2-6 months

2-3 months

6 weeks
6-8 weeks

TP:12 months
HP:6 months

2 months
8 weeks

3 months

40% - females

25% - females
12% - males

56%

15% - females
12% - males

42%
55% - females”

19%77

36%
28%

45% - males”

55%
82%
69%

fDropout rate in the first 2 weeks.

11,
UK, United Kingdom.

Non-completer defined as attended less than 60% of the program. TP, traditional program; HP, home program; USA, United States of America;
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