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The number of people with prevalent cardiovascular disease (CVD) 
globally is estimated to be ∼523 million, with greater burden in 
resource-poor settings.1 While rates vary geographically, the five-year 
rate of major acute coronary events among patients with known 
CVD has been estimated to be 20–30%; this is about four to five times 
greater than the rate among high-risk individuals without CVD.2

Therefore, secondary prevention is key;3 cardiac rehabilitation (CR) 
is an established outpatient model systematically delivering the 
guideline-recommended preventative strategies,4,5 proved to mitigate 
the heightened morbidity.6

Indeed, many trials in high7 and low-resource countries8 alike have 
demonstrated lower morbidity as well as improvements in function 
and quality of life with CR participation. However, trials enrol select pa
tient groups that often do not mirror complex patients in the real 
world. Additionally, there are limited studies of cardiac outpatients. 
Moreover, CR is a multi-component, complex intervention, of widely 
varying dose worldwide.9,10 Thus, registries can play an important 
role in standardizing processes of care and hence improving patient 
outcomes.11,12

Reviews of CR registries identified 10 globally;13,14 since, some have 
ceased operation (i.e. Europe and Canada15) and others have been de
veloped (e.g. China; Table 1; https://globalcardiacrehab.com/Other-CR- 
Registries). The International Council of Cardiovascular Prevention 
and Rehabilitation (ICCPR) launched the most recent CR registry 
(Table 1), targeted for low-resource settings.25 Given their mission, 
the International Cardiac Rehab Registry (ICRR) has a liaison sub- 
committee to connect with other CR registries to bolster learning 
and amplify efforts.16 Indeed, of nine current registries, all expressed 
interest in contributing data for this work, however, the American 

Association of Cardiovascular and Pulmonary Rehabilitation (AACVPR) 
registry had to defer due to an impending initial descriptive publication 
and the Chinese registry also was not in a position to contribute at 
this time. The AACVPR registry launched in 2012, and as of February 
2021 had ∼500 000 patients entered, with data on ∼300 000 
post-programme.26

As shown in Table 1, the registries have many common variables as
sessed consistently,16 enabling an international comparison for the first 
time. Many have ethics waivers given routine-collected data are used 
anonymously for quality purposes, but all spend considerable time en
suring utmost privacy and security and compliance with applicable reg
ulations. Some registries are part of an electronic medical record to 
reduce duplication of efforts. Several of the registries have worked to 
optimize usability for program data stewards.27–29 They also report 
that data completeness is problematic for some variables, particularly 
lipids.25,26 Finally, retention for the post-programme assessment is re
ported to be a challenge, and many registries have even longer follow- 
ups.25,26 Some registries such as that in Sweden have been able to link 
to administrative data, so can passively follow-up 100% of patients.21

ICRR has a function for automatic and electronic email or text of 
follow-up for patient-reported outcomes for the post-programme 
and annual assessments to mitigate this challenge, however many pa
tients in low-resource settings do not own a device or have the literacy 
skills to complete them without an interview with CR staff.25

Patient characteristics, use and post-programme data are shown 
across seven of the nine existing registries in Table 1, for variables 
that are measured in a comparable manner across at least three of 
the registries (note many of these variables are also assessed in 
the American and Chinese registries). Caution is warranted in 
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over-interpretation of differences given registry dissimilarities, such as 
in terms of included patient populations and their characteristics, the 
nature of the CR programmes themselves (e.g. duration), as well as tim
ing and completeness of outcome assessments, and the number and na
ture of morbidities assessed for example.

Overall, patients across the registries are around 60 years of age at 
CR inception, with 20–30% females enrolled and under 30% working 
(Table 1). Most have had an acute coronary syndrome, many also having 
underwent percutaneous coronary intervention, and comorbidity bur
den is high. In comparison to data from the largest cardiac outpatient 
registry available (mostly patients from the USA30), age is comparable 
(64.0 in USA), but the proportion of women in the CR registries is 
much lower, consistent with CR use patterns.31 Moreover, the burden 
of heart failure is lower (except for the Japanese registry; ∼13% in 
USA), but rates of comorbid diabetes appear consistent. In compari
son to the CR-indicated cardiac outpatients in EUROASPIRE V (27 
European countries32), age (63.6 in EU) and sex (25.8% female in EU) 
were comparable, percutaneous coronary intervention rates were 
higher (80.2% in EU), but bypass surgery rates comparable (18.6% in 
EU).

Programme completion rates can be inflated in registries,33 but do 
appear to be much lower in lower-resource settings (68.7% vs. 
45.5%; Table 1). Average blood pressure values were generally within 
target range (120.2–133.0 mmHg3) and medication use quite high for 
real-world data (although it may represent prescription rather than 
long-term patient adherence). Average body mass indices were in the 
overweight range (27.0–29.6 kg/m2). Across most of the registries, de
pressive symptomatology was consistent with rates in cardiovascular 
patient populations (5.2–14.7%34). About 70% of patients were meet
ing physical activity targets post-programme, and tobacco use rates 
were consistently low, around 10%. This is lower than the use of to
bacco in USA (26.7%30) and EU outpatients (19%), and levels of physical 
activity are higher than in outpatients the EU (34%),30 in line with an 
impact of CR participation.

Quality assessment has been a primary purpose and benefit for users 
across the CR registries. Most of the registries have online dashboards 
where sites can compare their outcomes to other participating pro
grammes in real time,16 or regular reports with this information are 
provided.21,22 Some registries also use the data to recognize pro
grammes through some form of certification (e.g. UK, USA, and 
ICRR35). ICRR also supports programmes in quality improvement 
efforts (https://globalcardiacrehab.com/ICRR-Quality-Improvement- 
Initiatives), for example recently for improving programme utilization 
by marginalized patient groups. Also ICRR and the Australian registry 
support generation of patient lay summaries of post-programme health 
status, proffering further secondary preventive goals, which could also 
serve as a point-of-care tool and be communicated to referring clini
cians. Quality improvement is an area where the registries could further 
leverage their assets to support participating programmes and hence 
optimize patient outcomes.36 Indeed, some CR registries report on 
quality at the site level publicly, and in other jurisdictions. funding is al
located based on quality indicators derived from registry data (e.g. 
England).

In the future, the CR registries could embark on further collaborative 
research. Changes in outcomes were not presented in this work, but in 
future, this could be analysed to further establish the real-world efficacy 
of CR across broad populations. As with other registries, randomized 
trials could be embedded.37 Registries could begin to collect genetic 
data or assess newer biomarkers in the CR patients as well, or link 
data from wearable sensors. Moreover, many of the registries are con
tinuing follow-ups of their cohort from inception;38 these data could be 
analysed to inform future care policies.

In closing, this first description of CR registry populations globally as 
well as post-programme outcomes reinforces the benefits of CR across 
all areas of the globe. We will continue to work together to support 

programmes in assessing their processes of care, and ensuring that pa
tients are optimally benefiting from CR. It is hoped that data from the 
registries can be used in participating countries to advocate govern
ments for service capacity augmentation.39
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