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Cardiac rehabilitation delivery in Africa
Martin Heine, Karam Turk-Adawi, Marta Supervia, Wayne Derman, Francisco Lopez-Jimenez, Pamela 
Naidoo, Sherry L Grace

As of 2011, the leading cause of premature mortality in 
Africa is non-communicable rather than communicable disease 
(HIV/AIDS, tuberculosis). The burden of non-communicable 
diseases (NCDs), and cardiovascular disease (CVD) specifically, 
is growing exponentially in Africa (Fig. 1), at a rate exceeding 
that globally.1,2 Mortality rates for NCDs in sub-Saharan Africa 
already exceed those for the global population across most age 
groups (Fig. 2). Given that CVD onset and mortality are often 
premature, this exponential rise will limit poverty-reduction 
initiatives and economic development.3-5
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Cardiac rehabilitation (CR) is an established model of care 
designed to mitigate the burden of NCDs, and CVD specifically.6,7 
CR is a multi-component programme, delivering structured 
exercise, education and risk-factor management, largely by 
non-physician health workers, such as a community healthcare 
worker, allied healthcare provider or nurse.8,9 Robust evidence 
from predominantly high-income countries demonstrates that CR 
is associated with a reduction in rates of cardiovascular mortality 
(by 26%) and re-hospitalisation (by 18%), as well as increases 
in quality of life, while being cost effective.6,7 Available evidence 
from low- and middle-income countries (LMICs) corroborates 
these benefits.10 CR is a recommendation in clinical guidelines for, 
among others, ischaemic heart disease (IHD) patients.8,11-13

Global study on CR availability and character-
istics
Under the auspices of the International Council for Cardiac 
Prevention and Rehabilitation (ICCPR), Grace et al. recently 
(2017) set out to rigorously establish the availability, capacity 
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Fig. 1.  The global and African change in the incidence of 
ischaemic heart disease (IHD) per continental region 
from 1990 to 2015, according to the global burden 
of disease study.1 All but the southern sub-Saharan 
African region indicated a more rapid increase in the 
incidence of IHD relative to global changes.



CARDIOVASCULAR JOURNAL OF AFRICA • Advance Online Publication, March 20192 AFRICA

and characteristics of CR services around the globe, through 
a first-ever international survey.14,15 Detailed methods have 
been reported elsewhere.14-16 In brief, the existence of CR in 
each country of the world was ascertained through clinical 
associations. CR programmes were defined as those that offered: 
(1) initial assessment, (2) structured exercise, and (3) at least 
one other strategy to control CV risk factors. Countries were 
classified according to World Health Organisation (WHO) 
regions (47 in Africa). 

Where available, champions from each country with CR 
were enlisted to identify the number of programmes, and also 
to administer an online survey of these programmes, which 
assessed both patient capacity and programme characteristics. 

No champions were available outside of South Africa, but 
the African Heart Network and World Heart Federation were 
consulted to identify programmes continent-wide. 

CR density (number of CR spots per incident IHD case 
annually) was computed using Global Burden of Disease study 
estimates for annual IHD prevalence,1 to characterise the number 
of CR spots available per patient in need per year. Global 
results,14,15 and results in LMICs specifically,17 have been reported 
elsewhere. In this report, we first provide an overview of the 
availability of CR in Africa, specifically. Then we summarise CR 
service provision, and finally we provide suggestions to overcome 
gaps identified. 

CR in Africa
A total of 32 CR programmes were identified across 8/47 
(17%) African countries (the lowest proportion of all WHO 
regions, with the next lowest being the western Pacific at 43%). 
The majority (n = 23, 72%) of programmes were in South 
Africa, with the first African programme opening in 1989.14,15 
Overall, data were collected in four of the eight countries, 
with 18/32 programmes in those eight countries responding 
(56.3% programme response rate, although only 17 surveys were 
sufficiently completed for reporting). 

Table 1 summarises key findings in terms of  national 
availability and capacity for the African continent, CR density 
and unmet need.14,17 For those African countries in which CR 
programmes were identified, the CR density relative to the 86 
countries to which they could be compared in the CR survey 
globally was poor [median African country ranking = 76 (Q25–
Q75 = 66–86)].14 The mismatch between CR availability and need 
was greatest in Nigeria, with one spot per 4 480 IHD patients.17 
Raw unmet need (considering zero availability in countries 
without CR) for Africa was 1 383 858 – this many more spots are 
needed per year to treat IHD patients alone.17 This does not take 
into consideration spots for heart failure patients who are also 
indicated,18 or other NCD patients such as those with stroke,19 
peripheral vascular disease and diabetes,20 whom are also shown 

Table 1. CR availability and capacity in Africa

Country
Lending 
group25

Human develop-
ment index* IHD incidence†

CR 
programmes 
in country (n 
responded) #

Median annu-
al volume/
programme

Median annu-
al capacity/
programme

National CR 
capacity‡  CR density§ Unmet need

Algeria UMI 0.745 140 592 1 (0) NA NA NA  NA Inestimable

Mauritius UMI 0.513 3 872 1 (1) 60 60 60 65 3 812

South Africa UMI 0.666 108 455 23 (14) 50 90 2 070 52 106 385

Kenya LMI 0.555 55 174 3 (1) 20 50 150 368 55 024

Nigeria LMI 0.527 223 994 1 (1) 50 50 50 4 480 219 514

Benin LIC 0.485 11 973 1 (0) NA  NA NA NA Inestimable

Tanzania LIC 0.531 64 326 1 (0) NA NA NA NA Inestimable

Uganda LIC 0.493 31 951 1 (0) NA NA NA NA Inestimable

Mean ± SD 0.564 ± 0.092 80 042 ± 74 459 4 ± 8 45 ± 15 63 ± 16 583 ± 860 1 241 ± 1 874 96 184 ± 92 270

Median (Q25–Q75) 0.529  
(0.498–0.638)

59 750  
(16 968–132 558)

1  
(1–3)

50  
(28–58)

55  
(50–83)

105  
(53–1 590)

216  
(55–3 452)

80 705 ±  
(11 615–191 232)

*Human development index was obtained from United Nations Development Programme.26

†Incidence of IHD was obtained from Global Burden of Disease study.1

‡National CR capacity was calculated using the median number of patients the programme could serve per year (from survey) multiplied by the number of programmes 
in the country (ascertained from national champions); value represents the number of patients who could receive CR in a year (CR spots).
§CR density refers to the number of incident IHD cases per year per CR spot (national CR capacity). 
LIC, low-income country; LMI, lower-middle income; UMI, upper-middle income; IHD, ischaemic heart diseases; CR, cardiac rehabilitation; NA, not available; SD, 
standard deviation; Q, quartile.
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Fig. 2.  Ischemic heart disease (IHD) mortality rate per age 
group in 2017, according to the global burden of 
disease study.1 In parallel with the more rapid increase 
in incidence rate (Fig. 1), mortality rates for IHD are 
also higher across almost all age groups, as illustrated 
by data from sub-Saharan Africa.
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to benefit. This is the highest unmet need of any WHO region, 
which is concerning given the projected accelerated increases in 
incidence of CVD (Figs 1, 2). In African countries without CR, 
unmet need is greatest in Ethiopia (138 477 IHD patients/year 
need spots), Sudan (111 063) and the Democratic Republic of 
Congo (82 818 IHD patients), among others.14

Table 2 displays key characteristics of  African CR 
programmes.15 Most CR programmes were offered in an urban 
context (83%). Most were hospital based (39%; Table 2), 
and offered through a physical medicine and rehabilitation 
department (17%). All CR programmes were funded privately. 
Programmes had on average almost five staff [most commonly 
dietitians, followed by exercise specialists (e.g. biokineticists), 
physiotherapists, and administrative assistants] (Table 2). 
Programmes in Africa served significantly fewer patients per 
staff member than programmes in other WHO regions.14,15 

In terms of the type of indications accepted for CR,15 in 
Africa, acute coronary syndrome and stable coronary artery 
disease patients were universally accepted, followed by heart 
failure (88%), cardiomyopathy (88%), percutaneous coronary 
intervention (81%), valve procedures (81%) and congenital 
patients (81%), among others (rheumatic heart disease, 63%). 
Other chronic conditions/indications (high-risk/primary 

prevention, diabetes and cancer) were significantly more often 
accepted than in other WHO regions. 

Initial assessment, management of risk factors, structured 
exercise (although inherent to the inclusion criteria), patient 
education, end-of-programme re-assessment, and communication 
with primary care were offered by all African programmes, 
but nutrition counselling (75%), stress management (67%), 
tobacco-cessation interventions (53%) and return-to-work 
counselling (47%) were not as commonly offered (shown by 
country elsewhere).15 An average of eight ‘core’ components (of 
11) were offered, over a median ‘dose’ of 32 sessions. During 
initial assessment, all the major risk factors were universally 
assessed, except diet (88%), blood glucose level (88%), depression 
(81%) and lipid levels (75%). Over 80% of programmes used an 
exercise stress test, with 93% using another functional capacity 
test (six-minute walk test).

Eighty per cent of African programmes fulfilled the 20 
structure and process indicators (e.g. assessment of risk factors), 
which were assessed in the survey (shown elsewhere).15 While 
this is acceptable, it was the lowest of any WHO region. 
One programme offered alternative models, including home-
based and smartphone-based delivery. The greatest barriers 
reported by the respondents were: lack of patient referral (11/18 

Table 2. Key characteristics of responding CR programmes identified in Africa

Country, n Context, n
Hospital-
based, %

Funding 
source, n

Direct cost to 
patient (mean 
± SD; PPP) Who refers? n Core components delivered, n

Most common disciplines 
on team, n

Dose (n 
sessions); 
mean ± 

SD

Algeria, 1 NA NA NA NA NA NA NA NA

Kenya, 1 Urban 100 Private $1 598 Physician Initial assessment
Risk assessment

Exercise prescription
Patient education

Management of CVD risk factors
Nutrition counselling
Stress management
Smoking cessation

Secondary prevention medications
Communication with primary care

Physiotherapist 12

Mauri-
tius, 1

Urban 100 Private NA Physician
Allied HCP

Initial assessment
Risk assessment

Exercise prescription
Management of CVD risk factors

Nutrition counselling
Stress management

Secondary prevention medications
Communication with primary care

Exercise physiologist NA

Nigeria, 1 Urban 100 Private NA Self-refer
Physician

Initial assessment
Risk assessment

Exercise prescription
Patient education

Management of CVD risk factors
Nutrition counselling
Stress management
Smoking cessation

Secondary prevention medications
Communication with primary care

Physiotherapist 32

South 
Africa, 14

Urban, 12
Suburban, 2

29 Private, 13
Hybrid§, 1

$1 251 
± $1 063

Self-refer, 13
Physician, 14

Allied HCP, 10
CHCW, 6
Insurer, 3

Initial assessment, 13
Risk assessment, 12

Exercise prescription, 13
Patient education, 11

Management of CVD risk factors, 12
Nutrition counselling, 9
Stress management, 7
Smoking cessation, 6

Secondary prevention medications, 9
Communication with primary care, 13

Missing, 1

Sports physician, 6
Exercise physiologist, 3

Physiotherapist, 2
Rehabilitation physician, 1

Nurse, 1
NA, 1

36 ± 25

CHCW, community healthcare worker; CVD, cardiovascular disease; HCP, healthcare professional; NA, not available; PF, patient funded; PPP, purchasing power parity 
(2016 $USD27); §private and public.
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programmes classified as ‘major’) and lack of financial resources 
(7/18 programmes).

Study limitations are reported elsewhere.14,15 However, there are 
some additional considerations when interpreting the findings in 
an African context. First, the majority of CR programmes (80%) 
that were identified in the present study were based in South 
Africa, limiting interpretation and generalisation of findings 
in the broader African context. Second, CR programmes were 
identified through published research and key informants. 
However, in resource-constrained contexts such as Africa, 
programmes likely do not have the time, resources or capacity 
for research, and therefore we may have failed to identify some 
programmes. Finally, one may challenge the appropriateness of 
an exercise component as an inclusion criterion for this study 
in the African context. Physical inactivity may play more of a 
role in CVD in western countries. Instead, physical activity is 
often a necessity in resource-constrained settings (e.g. farming 
communities, walking as primary mode of transport), with other 
risk factors such as smoking playing a more prominent role.21 

Implications
Strategies that could be pursued to increase capacity include 
advocacy for government reimbursement,22 greater exploitation 
of alternative settings (e.g. community-based programmes),14 
alternative delivery models (integration of NCD management 
and prevention within communicable disease programmes),23,24 
increasing the use of community healthcare workers to deliver 
CR, and increasing the number of patients served per staff  
member and per programme. 

With regard to delivery, programmes would be wise to tailor 
the specific components to the most prevalent risk factors in 
their setting (e.g. harmful use of alcohol). Capacity to offer 
tobacco-cessation interventions and return-to-work counselling 
should be increased within programmes. Buy-in is needed across 
the continuum of care to ensure patient referral.

Conclusion
This is first time that the availability and nature of CR services 
delivered in Africa has been evaluated. Overall, there were 32 
CR programmes identified in eight of 47 countries. Unmet 
need for Africa, for IHD alone, was estimated at 1  383 858 
more CR spots. These findings, particularly in the context of 
the projected accelerated increase in incidence  of NCDs in 
Africa (Figs 1, 2),3 demonstrate CR capacity must be augmented 
massively. Given the realities of the African context (e.g. lack of 
trained healthcare professionals, limited resources, geographical 
challenges, multi-faceted and complex burden of disease), how 
to do this feasibly remains to be determined.
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