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There is compelling evidence that participation in exercise-based rehabilitation 

(ExCR) improves the health-related of quality of life and reduces the risk of clinical 

events, including hospitalisation, of people with coronary heart disease (CHD) - post-

MI, revascularisation, and angina - and heart failure (HF). ExCR is a class I grade A 

recommendation of national and international clinical guidelines for CHD and HF 

management.1 Nevertheless, despite these clear benefits and strong guidance, 

ExCR referral and participation rates remain stubbornly low across the globe.2 

Whether in a low-, middle- or high-income setting, the reasons for this poor access 

are complex and multilevel. However, two key drivers of future global ExCR access 

are economics i.e., the provision of affordable and cost-effective ExCR programmes, 

and ‘modernisation’ of ExCR service delivery i.e., the provision of alternatives to the 

traditional centre-based model of ExCR provision, which include home-based, digital 

technology supported, and hybrid (combing centre and remote) programmes.3 

This comprehensive and high-quality systematic review of the cost-effectiveness of 

home-based cardiac rehabilitation by Shields and colleagues provides a timely 

summary of the evidence addressing these two key drivers of future ExCR access.4 

The review authors identified nine studies that address the cost and health outcomes 

of home-/digitally supported modes of rehabilitation: two studies in HF, five studies in 

CHD, and two studies in both. Heterogeneity in study contexts, research questions 

and the methods used to answer these questions mean that synthesis of cost-

effectiveness evidence is challenging. This review is no exception - while all included 

studies were based on randomised trials allocating patients to a home-based/digitally 

supported programme, the wide range of study comparators complicates the 

interpretation of this evidence base. 
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Building on the categorisation by Shields et al., there were broadly three 

clinical/policy questions addressed by the different studies included in this review: (1) 

is home-based/digitally supported ExCR a cost-effective alternative to traditional 

centre-based ExCR? (2) is digitally supported ExCR cost effective when compared 

to usual care? and (3) is adding a period of digitally supported ExCR, following a 

centre-based programme, cost effective compared to a centre-based programme 

alone? The results of each study and the review are presented in accordance with 

the UK National Institute for Health and Care Excellence (NICE) reference approach 

for assessing the cost-effectiveness of health technologies, i.e., the incremental 

difference between ExCR delivery alternatives in terms of patient’s health outcomes 

as assessed by quality adjusted life years (QALYs) relative to the net difference in 

costs of these alternatives. That seven of the nine assessed costs from a healthcare 

perspective, meant that the majority studies may have missed potentially important 

cost differences especially relevant to remote models of delivery including indirect 

medical costs borne by patients (e.g., travel costs to a hospital or community centre 

to undergo their rehabilitation) and productivity losses (i.e., patients not able to 

attend work due to rehabilitation attendance). 

Two other important limitations highlighted by the review authors were the relatively 

small sample sizes of the studies and their short time horizon of up to 12-months to 

assess costs and QALYs. Only one study was formally powered on a non-inferiority 

hypothesis and was therefore formally designed with a sample size large enough to 

be able to reject the absence of important clinical difference between ExCR delivery 

alternatives. These limitations are well-recognised in the literature as being common 

amongst economic evaluations conducted alongside clinical trials (EEACTs).5 The 

proposed mitigation of these limitations usually involves modelling. Decision analytic 
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models enable health economists to incorporate evidence synthesis to increase the 

generalisability of results and to extrapolate cost and health impacts beyond the trial 

time horizon. Further, the role of conceptual modelling in EEACTs is increasingly 

being advocated to address limitations of power to detect changes in health-related 

of quality of life.6 However, only one study eligible for inclusion in this review used 

decision analytic modelling to perform an analysis over the patient lifetime, thereby 

capturing all relevant costs and health impacts of the ExCR delivery alternatives in 

the analysis. This review serves as a reminder of the importance of developing 

models alongside within-trial cost-effectiveness analyses, to ensure EEACTs are 

robust to answer the vital question of whether the intervention under study provides 

sufficient value.

So, accepting these individual study caveats, what are the clinical practice and policy 

learnings that we can take from Shield’s review? The study reveals that most of the 

published research on relative cost-effectiveness of home-/digitally supported ExCR 

to date has focused on comparison to centre-based ExCR. Whilst some studies 

found the overall healthcare costs of home-/digitally supported programmes to be 

lower than centre-based, overall, there was no consistent pattern of cost difference 

between the two. Furthermore, there was no distinct pattern of difference in QALYs 

between the modes of delivery. While this lack of consistent pattern makes it difficult 

to make definitive conclusions about cost-effectiveness of home-based/digitally 

supported ExCR compared to centre-based, we can reasonably conclude that there 

is no evidence of loss of efficiency when moving from centre-based service delivery 

to a home-based platform. 

It should be noted that the majority of these studies focused on low/moderate risk 

patients, and we therefore need to be cautious in overly extrapolating this evidence. 
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Higher risk CHD and HF patients need to be carefully selected for their suitability for 

referral to a home-/digitally supported programme. The evidence base identified in 

this review is too limited to confidently draw conclusions on the cost-effectiveness of 

either home-based/digitally supported ExCR versus usual care or adding a period of 

home-based/digitally supported rehabilitation following a centre-based programme 

versus centre-based programme alone.  

Some 20 years ago, Taylor and Kirby published an editorial in Heart, one of the first 

commentaries on the cost-effectiveness of cardiac rehabilitation.7 The authors 

concluded that “investment in cardiac rehabilitation services in the UK appears 

justified in terms of mortality (cost per life year gained) and quality of life (cost per 

QALY)”. At that time the authors identified only one published randomised controlled 

trial and two non-randomised trials that had formally addressed the costs and cost-

effectiveness of ExCR, all in patients with CHD. The evidence base supporting the 

clinical effectiveness and cost-effectiveness of ExCR has much evolved over the last 

two decades.1 A recent review by Oldridge and Taylor identified nine published 

economic evaluations of ExCR versus no ExCR for patients with CHD and HF.8 All 

studies found ExCR to be cost-effective with findings ranging from dominance (i.e. 

ExCR more effective and cost saving compared to usual care) to an incremental 

cost-effectiveness of up to ~£40,000/QALY, which generally compares favourably 

with NICE’s (unofficial) willingness to pay threshold of £30,000/QALY. 

This latest systematic review by Shields et al. shows that home-/digitally supported 

delivery models of ExCR have similar costs and health outcomes to centre-based 

programmes. Armed with this latest evidence, surely, it’s time to ensure consistent 

access to ‘modern’ rehabilitation services for our CHD and HF patients. Growth in 

the development of digital technologies, as well as the upsurge of remote delivery of 
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healthcare services during the COVID-19 pandemic, means ever-increasing scope 

for the scale-up and global provision of remote, accessible, clinically efficacious, and 

cost-effective delivery models. 

References

1. Taylor RS, Dalal HM, McDonagh STJ. The role of cardiac rehabilitation in

improving cardiovascular outcomes. Nat Rev Cardiol. 2022;19:180-194.

2. Turk-Adawi K, Supervia M, Lopez-Jimenez F, Pesah E, Ding R, et al. Cardiac

rehabilitation availability and density around the globe. EClinicalMedicine

2019;13:310-45.

3. Ghisi GLM, Taylor RS, Seron P, Grace SL. Factors hindering cardiac

rehabilitation in low- and middle-income countries, by level and setting. J

Cardiopulm Rehabil Prev. 2023. doi: 10.1097/HCR.0000000000000774. Epub

ahead of print.

4. Shields GE, Rowlandson A, Dalal G, Nickerson S, Cranmer H, Capobianco C,

Doherty P. Cost-effectiveness of home-based cardiac rehabilitation: a

systematic review. Heart 2023 [ref details to be added by journal]

5. Sculpher M. Clinical trials provide essential evidence, but rarely offer a vehicle

for cost-effectiveness analysis. Value Health. 2015;18:141-2.

6. McMeekin NJM. Conceptual models in health economic evaluation: a new

role 2012. Doctoral dissertation, University of Glasgow. Available from:

https://theses.gla.ac.uk/82570/1/2021McMeekinPhD.pdf

7. Taylor R, Kirby B. The evidence base for the cost effectiveness of cardiac

rehabilitation. Heart.1997;78:5-6.

Page 7 of 7

https://mc.manuscriptcentral.com/heart

Heart

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://theses.gla.ac.uk/82570/1/2021McMeekinPhD.pdf


Confidential: For Review Only

7 | P a g e

8. Oldridge N, Taylor RS. Cost-effectiveness of exercise therapy in patients with

coronary heart disease, chronic heart failure and associated risk factors: A

systematic review of economic evaluations of randomized clinical trials. Eur J

Prev Cardiol. 2020;27:1045-1055.

Page 8 of 7

https://mc.manuscriptcentral.com/heart

Heart

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60


	Enlighten Accepted coversheet
	293294



