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Characteristics and Quality of National Cardiac 
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BACKGROUND: National cardiac registries are increasingly used for informing health policy, improving the quality and cost-
effectiveness of patient care, clinical research, and monitoring the safety of novel treatments. However, the quality of 
registries is variable. We aimed to assess the characteristics and quality of national cardiac registries across all subspecialties 
of cardiac care.

METHODS: Publications relating to national cardiac registries across six cardiac subspecialty domains were identified by 
searching MEDLINE and the Google advanced search function with 26 438 citations and 4812 full-text articles reviewed.

RESULTS: A total of 155 registries, representing 49 countries, were included in the study. Of these, 45 related to coronary 
disease or percutaneous coronary intervention, 28 related to devices, arrhythmia, and electrophysiology, 24 related to heart 
failure, transplant, and mechanical support, 21 related to structural heart disease, 21 related to congenital heart disease, and 
16 related to cardiac surgery. Enrollment was procedure-based in 60% and disease-based in 40%. A total of 73.10 million 
patients were estimated to have been enrolled in cardiac registries. Quality scoring was performed using a validated registry 
grading system, with registries performing best in the use of explicit variable definitions and worst in assessment of data 
reliability. Higher quality scores were associated with government funding, mandated enrollment, linkage to other registries, 
and outcome risk adjustment. Quality scores and number of registries within a country were positively correlated with each 
other and with measures of national economic output, health expenditure, and urbanization.

CONCLUSIONS: There has been remarkable growth in the uptake of national cardiac registries across the last few decades. 
However, the quality of processes used to ensure data completeness and accuracy remain variable and few countries 
have integrated registries covering multiple subspecialty domains. Clinicians, funders, and health policymakers should be 
encouraged to focus on the range, quality, and integration of these registries.

REGISTRATION: URL: https://www.crd.york.ac.uk/prospero; Unique identifier: CRD42020204224.
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Over the past few decades, there has been expan-
sive growth in the range and number of clinical 
registries. Clinical registries can be used to inform 

health policy, improve the quality and cost-effective-
ness of patient care, allow for access to data for clini-
cal research, and assist in monitoring the uptake and 
safety of novel treatments and procedures.1–3 Although 

not universal, in some cases registry initiation has been 
associated with improvements in patient outcomes and 
mortality.4–6 The field of cardiology has been at the fore-
front of registry development and many countries have 
developed highly complex networks to collect data on 
the full spectrum of cardiac procedures and disease 
presentations.
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Just as cardiac registries are extremely broad in 
scope of subspecialties covered, the data management 
and quality assurance methods are similarly varied. More 
developed national registries cover multiple subspecial-
ties, have extensive linkage with other population-based 
databases, and comprehensive data auditing systems 
to ensure data completeness and accuracy.3,7–11 Several 
national cardiac registries are mandated by the govern-
ment as part of procedural or device reimbursement.12,13 
Conversely, less well-developed registries may simply 
document procedures with minimal or no outcome data 
using processes for data collection that are highly sus-
ceptible to bias. The ability of a registry to achieve its 
goals of informing policy, improving quality of care, and 
generating clinical research is dependent on the quality 
of the registry.

Several studies have analyzed registry character-
istics for several topics in cardiology, such as percu-
taneous coronary intervention (PCI),1 cardiac implant 
devices,14 and transcatheter aortic valve implantations.15 
However, no studies have analyzed cardiac registries 
across the whole cardiac specialty—the aim of this 
study. National registries were selected for this purpose 
given they are likely to be the largest, best resourced, 
with the most robust governance structure, and be 
more representative in comparison to regional regis-
tries. Similarly, national registries may be less subject to 
biases introduced by regional practice trends and local 

socioeconomic and cultural factors. Furthermore, it is 
useful to score and assess the quality of national reg-
istries as they are the most likely to be used to inform 
governments, health providers, researchers, and health 
economists in their work. Therefore, the purpose of this 
systematic review was to summarize the characteristics 
of national cardiac registries across all subspecialties of 
cardiac care. Furthermore, we aimed to perform a qual-
ity assessment of each registry’s enrollment and data 
processes using a well-validated clinical registry quality 
score.

METHODS
This review has been performed in compliance with the 
Preferred Reporting Items for Systematic Reviews and Meta-
analyses statement,16 and the protocol was registered in the 
Prospective Register of Systematic Reviews. All data and 
supporting materials have been provided with the published 
article and Data Supplement. The search protocol was devel-
oped by two authors (L.D. and D.E.) and objectives, search 
methods, and registry inclusion criteria were prespecified 
before the commencement of the study. Cardiac registries 
were classified into 6 categories: those capturing: (1) con-
genital heart disease; (2) structural heart disease; (3) cardiac 
surgery; (4) devices, arrhythmia, and electrophysiology; (5) 
coronary artery disease (CAD), coronary angiography, and 
PCI; and (6) heart failure, cardiomyopathies, mechanical sup-
ports, and transplant. This study did not require approval by 
an institutional ethical review board as no individual patient 
data were included and data regarding registries were pub-
licly available.

Search Strategy
Two search strategies were used to identify publica-
tions relating to cardiac registries among six subspecialty 
domains: (1) A MEDLINE search for publications relating to 
cardiac registries across the 6 defined cardiac subspecial-
ties, from inception until August 2019, limited to humans 
(this search was updated in January 2021 to include the 
period from August 2019 to December 2020); (2) an inter-
net search of webpages using the Google Advanced search 
function, whereby the terms cardiac and registry were 
combined with the names of all United Nations member 
countries to identify webpages, reports, abstracts and publi-
cations not identified in the MEDLINE search. The searches 
were not limited by language and non-English publications 
were assessed for eligibility using Google translate. The 
specific search strategy and medical subject headings 
terms used for the MEDLINE search are presented in Table 
I in the Data Supplement.

Eligibility Criteria
Study inclusion was limited to national registries with a coun-
trywide system for data collection on that cardiac domain 
that were actively collecting data at the time of search, and 
had reports, journal publications, abstracts, or online material 
that could be accessed and assessed by reviewers. Studies 

WHAT IS KNOWN
• Clinical registries are used for a variety of purposes 

and can be useful in research, quality of care, and 
monitoring safety.

• Data management practices and registry purpose 
are highly varied.

WHAT THE STUDY ADDS
• This study quantifies the enormous growth in both 

number and scale of national cardiac registries over 
the last 40 years.

• Quality of data management practices and registry 
enrollment are correlated with measures of national 
economic output and health expenditure.

• Specific aspects of registry design should be con-
sidered when determining a registry's suitability for 
a given purpose.

Nonstandard Abbreviations and Acronyms

PCI  percutaneous coronary 
intervention

CAD coronary artery disease
GDP gross domestic product
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that were regional or international were excluded, other than 
those which were binational in the same geographic region, 
for example, Australia/New Zealand; Sweden/Iceland; 
United Kingdom/Ireland. Studies were excluded if they were 
no longer actively collecting data at the time of assessment, 
or if eligibility for study inclusion could not be adequately 
assessed due to very limited published material and no con-
tact information (studies excluded with reasons are sum-
marized in Table VI in the Data Supplement). Cardiac arrest 
registries were not included in the review to avoid including 
registries that related to multiple specialties (ie, emergency 
medicine, intensive care medicine) rather than being exclu-
sively related to cardiology.

Data Extraction and Quality Scoring
Data were extracted for each eligible registry using a stan-
dardized study form to determine: (1) registry name and 
geographic location; (2) year of registry commencement; 
(3) subspecialty domains covered by the registry, including 
procedures or disease processes entered; (4) most recently 
published total number of patients included in the registry, 
and year of publication; (5) outcome timepoints collected; (6) 
whether annual reports are published, risk adjustment per-
formed, linkage to other registries, government-mandated 
enrollment, and funding sources; and (7) the components of 
the composite quality score described below. Enrollment of 
participants was classified as either disease or procedural 
based. Disease-based enrollment included heart failure, 
cardiomyopathy, atrial fibrillation, CAD, acute coronary syn-
dromes, and congenital heart disease registries, whereas 
procedural-based registries included coronary angiography, 
PCI, surgery, intervention, device, ablation, and transplant. 
Attributes of registries were captured directly from journal 
articles, abstracts, annual reports, and registry webpages or 
directly from registry personnel using a study form (Figure I 
in the Data Supplement). An attempt was made to contact 
each registry via the email listed on the registry webpage, 
or, if not available, the corresponding author email listed on 
the registry’s most recent publication. Contact details were 
identified for 95% of registries, and a response was received 
for 17%.

Data quality of included registries was assessed using 
a composite score for clinical quality registries adapted, with 
permission, from a validated grading system published by Md 
Emdadul Hoque et al in 2017.17 This grading system calculates 
a composite score out of a maximum of twenty-four points 
assessing enrollment of eligible population, reliability of data 
coding, methods of data validation, independence of observers 
to primary outcomes, completeness of data, and use of explicit 
variable definitions (Table).

National Gross Domestic Product and Health 
Expenditure Data
To determine country-based factors associated with the num-
ber and quality of national cardiac registries, we accessed 
publicly available World Bank data regarding country popula-
tion, annual gross domestic product (GDP), annual GDP per 
capita, healthcare expenditure per capita, healthcare expendi-
ture as a percentage of GDP, and urban population (% of total 
population).18

Statistical Analysis
Estimated patient numbers were determined from registry 
correspondence or calculated using linear growth from reg-
istry inception until current year using the most recent publi-
cation year and patient number at that time as a single data 
point. Quality scores were presented as median (interquartile 
range [IQR]) with comparison between groups using the Mann-
Whitney U test (or the chi-square test for individual compo-
nents). To determine correlation between the number of national 
cardiac registries and quality scores we included registry size, 
inception year, country population, annual GDP, annual GDP per 
capita, healthcare expenditure, healthcare expenditure as a per-
centage of GDP, and urban population (% of total population) 
in a correlation matrix using Spearman’s correlation coefficient. 
Statistical analysis was conducted using Stata 14.2 for Mac 
(College Station, TX) and R version 3.6.2 (The R Foundation for 
Statistical Computing, Vienna, Austria) with the ggplot2 visual-
ization package. Mapping was performed using ArcGis (ESRI, 
Redlands, CA) to summarize registry data by country, including 
(1) the number of subspecialty domains covered; (2) the median 
registry quality score; and (3) the total number of patients or pro-
cedures entered in registries across all subspecialty domains. 
All calculated P values were 2 sided, and a P<0.05 was consid-
ered statistically significant.

Table. Modified Monash University Clinical Quality Registry 
Grading System

Component Criteria Patients

Enrollment <80% or not available 1

  % patients in registry out of 
at-risk population

80%–89% 2

90%–97% 3

>97% 4

Reliability No audit 1

  Interobserver and intraob-
server agreement

Kappa<0.5 2

Kappa 0.5–0.8 3

Kappa>0.8 4

Data validation No audit 1

 Method of data checks Range or consistency 2

Range and consistency 3

External audit 4

Outcomes No outcome 1

  Independence of observers 
to outcomes

Not independent 2

Not blinded 3

Independent and blinded 4

Completeness <50% or not available 1

  % variables with >95% data 
complete

50%–70% 2

80%–97% 3

>97% 4

Definitions <50% or not available 1

  % variables with explicit 
definitions

50%–70% 2

80%–97% 3

>97% 4

Total score 24

Clinical quality registry score grading system is adapted from Md Emdadul 
Hoque et al17 with permission. Copyright ©2018, Oxford University Press.
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RESULTS
The MEDLINE search identified 26 438 citations and 
the Google Advanced search identified a further 25 reg-
istries not identified through the MEDLINE search. In 
total, 4812 full-text articles were screened for relevance, 
and 155 registries met criteria for inclusion (Figure 1).

Registry Characteristics
Of the included registries, 45 related to CAD or PCI (19 
acute coronary syndromes or CAD, 11 coronary angi-
ography/PCI, 15 PCI), 28 related to devices, arrhyth-
mia, and electrophysiology (2 devices and ablation, 14 
devices-only, 8 atrial fibrillation, 4 electrophysiology-
only), 24 related to heart failure, cardiomyopathies, 
mechanical support and transplant (13 heart failure, 2 
transplant, 2 mechanical support, 7 other), 21 related 
to structural heart disease (6 multiple structural pro-
cedures, 13 transcatheter aortic valve implantation, 1 
mitra-clip, and 1 other), 21 related to congenital heart 
disease (14 general, 4 surgical, 2 interventional, and 1 
specific disease process), and 16 related to cardiac sur-
gery. In total, there were 93 procedure-based registries 
(60%; eg, coronary angiography, PCI, surgery, interven-
tion, device, ablation, transplant), and 62 disease-based 
registries (40%; eg, heart failure, cardiomyopathy, atrial 
fibrillation, CAD, acute coronary syndrome, congenital 
heart disease). Outcomes were limited to in-hospital only 
in 43 registries (28%), whereas 100 registries (65%) 

followed participants beyond the in-hospital period, and 
12 registries (8%) did not record outcomes.

Included registries involved 49 countries, with 4 coun-
tries covering all six subspecialty domains (Denmark, 
Sweden, United Kingdom, United States), 3 countries 
covering 5 domains, 8 countries covering four domains, 
7 countries covering three domains, 11 countries cover-
ing 2 domains, and 16 countries covering one domain. 
Integrated national cardiac registries covering multiple 
subspecialty domains were identified in 10 countries 
(Denmark, Finland, Iran, Norway, Singapore, Sweden, Ice-
land, Taiwan, United Kingdom, United States; Table III in 
the Data Supplement).

Annual reports were completed for 49 registries 
(32%) with 28 registries (18%) using risk adjustment 
when comparing outcomes between service provid-
ers. Government-mandated enrollment for the at-risk 
population (eg, by linking procedural reimbursement to 
registry enrollment) was used in 37 registries (24%). 
Linkage to other population-based registries, such as 
the national death register, was used in 48 registries 
(31%). Official websites were identified for 80 regis-
tries (52%). Most registries were funded by their rel-
evant cardiac society (45%) and/or government (37%). 
World maps summarizing subspecialty domain cover-
age, registry quality scores, and patient numbers are 
presented in Figure 2.

Estimated Patient Numbers
We estimated that 73.10 million patients have been 
entered into national cardiac registries, comprising 1.31 
million congenital heart disease patients, 11.03 million 
cardiac surgery patients, 0.33 million structural heart dis-
ease patients, 48.34 million CAD or PCI patients, 9.31 
million device and electrophysiology patients, and 2.78 
million heart failure patients. Registry numbers and esti-
mated patient growth from 1980 until 2020 separated 
by subspecialty domain are summarized in Figure 3. A 
full summary of registry characteristics are presented in 
Tables III and IV in the Data Supplement.

Quality Scores
Of a total potential quality score of 24, the overall 
median quality score was 15 (IQR, 12–19). Cardiac 
surgery registries had the highest quality score (median 
19, IQR, 10–22), followed by structural heart disease 
(median 16, IQR, 13–21), CAD and PCI (median 16, 
IQR 13–19), congenital heart disease (median 14, 
IQR, 12–20), devices and electrophysiology (median 
14, IQR, 12–17), and heart failure (median 13.5, IQR, 
11–17). In specific components of the quality score, 
registries performed best in using explicit variable 
definitions (94% of registries achieving 3 or 4 points), 

Figure 1. Preferred Reporting Items for Systematic reviews 
and Meta-Analyses (PRISMA) diagram.
PRISMA diagram summarizing the search strategy used to identify 
national cardiac registries meeting inclusion criteria.
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followed by independent outcome assessment (69% 
scoring 3 or 4 points), data validation methods (53% 
scoring 3 or 4 points), coverage of at-risk population 
(49% scoring 3 or 4 points), data completeness (38% 
scoring 3 or 4 points), and assessment of data reli-
ability (27% scoring 3 or 4 points; Figure 4). Higher 
quality scores were associated with government fund-
ing (median 17, IQR, 13–21 versus median 14, IQR, 
11–18, P<0.01), government-mandated enrollment 
(median 19, IQR, 15–22 versus median 13, IQR, 11–
17, P<0.001), linkage to other population-based regis-
tries (median 19, IQR, 15–21 versus median 13, IQR, 
11–17, P<0.001), and the use of outcome risk adjust-
ment in annual reports (median 21.5, IQR, 19–23 

versus median 13, IQR, 11–17, P<0.001). Registries 
enrolling by disease process performed worse in the 
at-risk population enrollment component of the quality 
score (24% versus 65% scoring 3 or 4 points, P<0.01) 
compared with registries enrolling by procedure. Con-
versely, procedural-based registries performed worse 
in the observer independence to outcome assessment 
component of the score (62% versus 79% scoring 
3 or 4 points, P=0.03). Individual components of the 
quality score for each registry are presented in Table V 
in the Data Supplement. Furthermore, Figure II in the 
Data Supplement provides a guide to the degree of 
importance of each component according to registry 
purpose.

Figure 2. National cardiac registries 
world map.
World map illustrating number of 
subspecialty domains covered by country 
in red, median quality score by country in 
blue, and estimated number of patients 
entered into registries by country in green.
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Correlates With Registry Number and Quality
Registry quality scores had a moderate positive corre-
lation with number of subspecialty domains covered by 
that country, total number of national registries, number 
of patients in the registry, GDP, GDP per capita, health 
expenditure, health expenditure as a percentage of GDP, 
and percentage of urban population (all P<0.05; Fig-
ure 5). Number of subspecialty domains covered and 
total number of national registries both had a highly posi-
tive correlation with each other, GDP, GDP per capita, 

health expenditure, and health expenditure as a percent-
age of GDP (all P<0.05).

DISCUSSION
In this systematic review of 155 national cardiac reg-
istries, across 49 countries, the major findings are as 
follows: (1) there has been enormous growth in national 
cardiac registries over the last four decades with an 
estimated 73 million patients entered; (2) a minority of 

Figure 3. National cardiac registry growth 1980–2020.
Change in number of national cardiac registries and estimated total patients entered into national cardiac registries separated by subspecialty 
domain from 1980 to 2020. CAD indicates coronary artery disease; EP, electrophysiology; and HF, heart failure.

Figure 4. Individual quality score components.
Jitter plot demonstrating individual components of the quality score separated by subspecialty domain, including enrollment of at-risk 
population, interobserver and intraobserver coding reliability, use of explicit variable definitions, independence of observers from outcomes, data 
completeness for each variable collected, and methods of data validation (see Table). CAD indicates coronary artery disease and percutaneous 
coronary intervention; and EP, electrophysiology.
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countries have integrated registries, whereas most have 
separate registries that are subspecialty specific; (3) 
quality scores vary, and among individual components, 
registries performed best at using explicit definitions 
and outcome assessment and worst at data complete-
ness and reliability; (4) more registries enrolled by pro-
cedure rather than disease process, with the former 
more likely to enroll a higher proportion of the at-risk 
population; and (5) a country’s registry quality scores 
and number of registries correlated with each other 
and with measures of national economic output, health 
expenditure, and urbanization.

The expansive growth in the uptake of national car-
diac registries identified in this study is remarkable, but 
not surprising given the many benefits. There are sev-
eral types of clinical registries including drug/device 
registries, research registries, condition or disease reg-
istries, and clinical quality registries, with the latter form-
ing the bulk of the national registries identified in this 
study. The key role of a clinical quality registry is to foster 
benchmarking and quality assurance across health care 
areas and facilitate quality improvement in patient care. 
In cardiology, networks such as the National Institute 
for Cardiovascular Outcomes Research in the United 
Kingdom,19 the National Cardiovascular Data Registry 
in the United States,10 and the SWEDEHEART (Swed-
ish Web-System for Enhancement and Development 
of Evidence-Based Care in Heart Disease Evaluated 
According to Recommended Therapies) in Sweden,9 are 
key examples of registries that achieve this aim, provid-
ing annual or quarterly, detailed, risk-adjusted, quality 
of care reports to health services that can inform local 
hospital actions. Furthermore, registries may allow novel 

approaches to unforeseen events, such as the rapid 
adaption of the American Heart Association Get With 
The Guidelines registries to begin collecting data relating 
to coronavirus disease 2019 (COVID-19) cardiovascular 
outcomes during the COVID-19 pandemic.20 Other ben-
efits of registries include informing health policy, facili-
tating research on large cohorts, regulation of devices 
and operators, and monitoring the uptake and safety of 
new treatments and procedures.21 The use of registries 
for benchmarking and regulation has resulted in exten-
sive discussion in recent years regarding what outcomes 
should be reported/used (eg, mortality versus process 
measures like readmission), how much risk adjustment 
is required, and whether public reporting of data is 
appropriate. Public reporting has been controversial with 
advocates arguing that patients should have access to 
data regarding their proposed care, whereas critics raise 
concerns that high-risk patients may be denied care by 
risk-averse clinicians.22 Improved risk adjustment, better 
outcome measures, and a shift towards disease-based 
rather than procedure-based registries have been sug-
gested as potential solutions.23

In spite of the many benefits, the value of a registry 
in achieving its aims is determined by the accuracy and 
completeness of its data. This study identifies marked 
variability in registry quality and data management prac-
tices between countries as well as between subspecialty 
domains within countries. Few studies have previously 
assessed data quality across registries, although this is 
consistent with some previous data comparing medical 
clinical registries in Australia.17 In the current study, data 
validation processes and data reliability assessments 
were frequently not done (or at least not reported). This 

Figure 5. Correlates with registry 
number, size, and data quality.
Correlation matrix demonstrating the 
correlation coefficients between various 
variables. A correlation coefficient of >0.7 
denotes a strong correlation, 0.3–0.7 
a moderate correlation, and <0.3 a low 
correlation. Positive correlations are 
shown in blue while negative correlations 
are shown in orange. For example, a 
country’s total number of registries 
demonstrates a strong positive correlation 
(0.8) with gross domestic product (GDP), 
health expenditure (HE), and health 
expenditure as a percentage of gross 
domestic product. Registry variables are 
highlighted in bold, whereas World Bank 
country variables are not. Exp. indicates 
expenditure; NS, nonsignificant correlation 
(P>0.05); Year Est., year established; 
Corr, correlation coefficient; and Pop., 
population.
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is a major concern if significant health policy decisions 
are to be informed by such registries. Government-man-
dated patient inclusion and government funding were 
both associated with higher quality scores. Similarly, reg-
istries that could be linked to existing population-based 
registries (such as in Sweden,9 Denmark,11 and Fin-
land24) were also associated with higher quality scores. 
In the absence of a dedicated registry, administrative 
datasets are sometimes used for similar purposes includ-
ing for research, governance, or informing health policy. 
These datasets bring with them various well-described 
issues including a lack of disease or procedure-specific 
variables and inaccuracies relating to coding by admin-
istrators rather than clinical staff.2 However, as dem-
onstrated by several registries included in this review, 
linkage to these administrative datasets has the poten-
tial to enhance the usefulness of registry data.2 In our 
study, disease-based registries had more difficulties with 
enrollment compared to procedural-based registries and 
mechanisms to maximize patient-enrollment in these 
registries, such as the use of opt-out consents and incor-
poration of registry enrollment processes into the diag-
nostic or clinical review pathways, should be considered 
in detail at inception.25

Although the overall summary quality score is use-
ful at broadly assessing each registry's quality and data 
practices, it is important to note that each individual 
component of this score may be more or less relevant 
depending on the purpose of the registry. For example, 
comprehensive enrollment of the at-risk population may 
be important for health policy but not so important for 
generating hypotheses for clinical research. Similarly, 
independence of outcome assessment may be highly 
important for assessing quality of care and new device 
safety but less important for monitoring trends in prac-
tice or clinical research. Therefore, a clearly defined 
purpose for a registry is highly important in determining 
which components of the quality score are worth focus-
ing on during registry development (see Figure II in the 
Data Supplement). Similarly, if a registry is to be used for 
an alternate purpose to its original basis, the ability to 
serve this purpose (eg, clinical research using a quality 
improvement registry or vice-versa) should be consid-
ered with the quality of these individual components in 
mind.

The rate of registry uptake over the last forty years sug-
gests that national cardiac registries are likely to proliferate 
going forward. In this setting, careful consideration of both 
registry aims and data practices is required to enhance 
their usefulness and avoid misusing the considerable 
resources required for registry establishment. Managers 
should aim to ensure data collection and management pro-
cesses maximize each component of the registry scoring 
system included in this study. Similarly, funders and policy-
makers should consider funding and infrastructure mod-
els that are most likely to generate high-quality registry 

data, such as government funding, mandated enrollment, 
and integration with other population databases. Clearly, 
resource availability may limit the incorporation of all ideal 
data practices into registry development. However, the 
ability of a registry to achieve its aims is largely dependent 
on the quality of the data, and it should be strongly con-
sidered whether the registry will be able to provide qual-
ity assurance, inform health policy, facilitate research, and 
monitor the uptake of new treatments.

While providing the vehicle for reporting on quality of 
care and outcomes, cardiac registries may also provide 
the opportunity for improving the quality of care through 
the conduct of simple comparative effectiveness random-
ized trials.26,27 The SWEDEHEART registry is the global 
leader in this field and serves as working example of how 
important clinical questions can be addressed using this 
platform to resolve equipoise or uncertainty for a fraction 
of the cost of conventional conduct of randomized trials.

Limitations
There are several limitations to this review. The search 
strategy used terms in English, and although we aimed 
to include non-English studies that were identified dur-
ing this search through the use of Google translate, there 
may have been some non-English registries that were not 
identified. Quality scoring was dependent on the availabil-
ity of commentary on the specific quality score component 
in published material from that registry. A proportion of 
registries did not publish material sufficient to answer all 
components of this score, especially in the assessment of 
data reliability, resulting in a not available score (1 point). 
We attempted to address this by contacting each registry, 
however among registries that did not respond, this limita-
tion remained. Furthermore, the importance of individual 
components that comprise the modified Monash Uni-
versity registry grading system differ depending on the 
purpose of the registry, and the overall score should be 
interpreted with the registry's intended purpose in mind. 
Finally, we aimed to include national registries in this 
review, and there are a large number of both international 
collaborative registries (such as the European Society of 
Cardiology registries) and regional registries that were 
therefore not included. International registries are worthy 
of special consideration given their large scale and often 
high-quality data practices (eg, European Society of Car-
diology registries), but their inclusion in this study was felt 
to be outside the scope of the review. These are included 
in the Data Supplement with reasons for exclusion.

Conclusions
This review highlights remarkable growth in the use of 
national cardiac registries across the last few decades. 
We identified variable quality in processes used to ensure 
data completeness and accuracy, and only a minority of 
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countries had integrated combined registries covering 
multiple subspecialty domains. Given the multiple ben-
efits, clinicians, funders and health policymakers should 
be encouraged to focus on the range, quality, and inte-
gration of national registries.
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