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Abstract
Background: Routine monitoring of the quality of stroke care is becoming increasingly important since patient outcomes could be improved with better access to proven treatments. It remains unclear how many countries have
established a national registry for monitoring stroke care.
Aims: To describe the current status of national, hospital-based stroke registries that have a focus on monitoring access
to evidence-based care and patient outcomes and to summarize the main features of these registries.
Summary of review: We undertook a systematic search of the published literature to identify the registries that are
considered in their country to represent a national standardized dataset for acute stroke care and outcomes. Our initial
keyword search yielded 5002 potential papers, of which we included 316 publications representing 28 national stroke
registries from 26 countries. Where reported, data were most commonly collected with a waiver of patient consent
(70%). Most registries used web-based systems for data collection (57%) and 25% used data linkage. Few variables were
measured consistently among the registries reflecting their different local priorities. Funding, resource requirements, and
coverage also varied.
Conclusions: This review provides an overview of the current use of national stroke registries, a description of their
common features relevant to monitoring stroke care in hospitals. Formal registration and description of registries would
facilitate better awareness of efforts in this field.
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Introduction
Stroke is a leading contributor to the global burden of
disease. Variability in the quality of stroke care may
lead to avoidable deaths or disability. In countries
where a hospital-based national clinical quality registry
of stroke care (i.e. national stroke registry) has been
implemented in order to monitor acute stroke care,
the reporting of the data collected has led to improvements in the quality of care, patient outcomes, and
health policy.1,2
In general, the ideal national stroke registry should
have an appropriate governance structure and polices
to support its operations including those for data access
and security, publication of results, and have an eﬀective method of communicating results, so participating
hospitals can develop plans to improve care.3 To be
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practical, aﬀordable, and eﬀective, it is important that
the data are kept minimal; that variables collected are
epidemiologically sound and reproducible; that all eligible hospitals participate; selection bias is minimized;
and that if outcomes are analyzed, these should be risk
(case-mix) adjusted.3

The evolution of national stroke registries
Data on stroke care in hospitals have been collected
since at least the 1950s,4 and the term ‘‘registry’’ was
ﬁrst used in the ﬁeld of stroke in the 1970s in a study
conducted in order to investigate the relative frequencies of stroke subtypes.5 While local registries provided
valuable information to the participating sites, there
was a need to make comparisons between hospitals
and reliably report trends in demographics, access to
interventions, and outcomes. Further, with the growth
of clinical guidelines and concern about deﬁciencies in
the management of acute stroke, monitoring the quality
of care became necessary. The terms ‘‘register’’ and
‘‘registry’’ are commonly used interchangeably in the
literature, but the distinction is that a ‘‘register’’ is a
database used for systematic collection of healthrelated information, while the system or organization
governing the register is known as the ‘‘registry.’’3 The
ﬁrst national stroke registry was established in Sweden
in 1994, and since then many other similar registries
have been developed.6 In this review, we describe the
national stroke registries that have been established in
diﬀerent countries and outline their common features
and diﬀerences.

Methods
We performed a systematic search of peer-reviewed literature for national stroke registries supplemented with
grey literature (e.g. non peer-reviewed literature such as
reports available on websites) available from general
internet searches. We summarize our main ﬁndings
and provide case studies of national stroke registries
from the authors’ respective countries.

Peer-reviewed literature search strategy
We carried out a comprehensive search of the literature
published up to 21 May 2015 using PubMed and Ovid
Medline. Our search was restricted to manuscripts published in English on patients admitted to hospital for
acute stroke. We used Medical Subject Headings
(MeSH) and all ﬁeld search terms including ‘‘stroke,’’
‘‘transient ischemic attack,’’ ‘‘intracerebral haemorrhage,’’ ‘‘national stroke registry,’’ and ‘‘stroke
audit.’’ For full details of the search strategy used, see
the Online Supplement.
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Inclusion criteria. We deﬁned a stroke registry as a data
collection program (using a register, databank or database) for monitoring standardized indicators of care
quality at multiple sites, in patients hospitalized with
acute stroke. Only registries with at least a full year of
prospective data collection were included. We considered
a stroke registry to be ‘‘national’’ if it was reported as the
accepted country-wide system for data collection; carried
the name of a country; or was titled as ‘‘national’’. Our
guiding principle was to deﬁne country as a United
Nations (UN) member state or constituent country of a
UN member state. In the case of the registry in Taiwan, it
was decided to consider its inclusion despite ongoing
debate over Taiwan’s political status.
Exclusion criteria. Registries were excluded if they only
registered a narrow subgroup of patients (e.g. patients
receiving reperfusion therapy or limited to paediatric
cases); were developed for epidemiological disease
monitoring without collection of clinical care indicators; or included multiple diseases.

Article identification and selection
One author (JK) ﬁrst reviewed the titles and abstract of
potential articles. If eligibility based on the title or
abstract was unclear, then a second author (DC)
reviewed these. Any that remained uncertain underwent
a full article review. We made contact with corresponding authors when two registries appeared to be the
same, but the names of the registries diﬀered between
publications if they were a part of the same program
(e.g. for Denmark and Poland). The authors then scrutinized the results and provided additional information
to ensure no eligible registries were missed.
We acquired additional information through Google
searches with the name of the registry as the search term.
Also, we searched all Organisations for Economic Cooperation and Development (OECD) Member countries
in Google with the term ‘‘stroke registry’’. Not all registries had explicit protocol papers or websites available in
English. Therefore, for some of the registries, the information on their datasets may not represent the complete
set of variables collected.

Results
The search strategy yielded 5002 articles of which 2103
were duplicates (Figure 1). Following a detailed review,
there were 307 publications that met the inclusion criteria. Another nine eligible articles known to the
authors were added and this identiﬁed one additional
registry.
These 316 publications described 28 national stroke
registries in 26 countries (Table 1, Figure 2). The
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Figure 1. Summary of literature search strategy and included articles.

majority of national stroke registries commenced in the
early to mid-2000s. About half of these national stroke
registries included collection of data for TIA and the
majority used web-based data entry (Table 1). The
method for obtaining patient consent to have data
included was often not reported and appeared to
diﬀer based on whether personal information was collected or if the registry was mandated by a government
agency; in many cases, there was a waiver of consent.
Coverage, representing the total number of eligible
stroke admissions included for a country in a year,
varied, but was generally more complete where participation was mandated by government rather than when
there was voluntary participation by hospitals. Some
national stroke registries used only linked administrative data whilst the majority involved manual data
entry for some or all variables.
There were few publications on national stroke registries in Argentina,7 Bahrain,10 Hungary,16 Ireland,17
Malaysia,19 Mexico,20,21 Russia,23 Singapore,25 and
Thailand.30 Suﬃcient information was provided to
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adjudicate if these registries satisﬁed the inclusion criteria. However, details of governance, privacy maintenance and methods of care monitoring were unavailable
in English. For registries in Hungary and Russia, indicators of care quality collected could not be conclusively determined. In Germany, the national registry
was unique in that it was a joint collaboration of regional registries coordinated by the German Stroke
Registers Study Group.15 The Danish Stroke Registry
was established in 200313 as an extension of the Danish
National Indicator Project that was run in 2000–2002
(Wildenschild, personal communication). There were
two national stroke registries in South Korea26,27 and
Mexico.20,21 These registries and the China National
Stroke Registry12 required written informed consent.
The Austrian registry9 was unique in that it was operational in hospitals with stroke units only and may not
be representative of all patients with stroke admitted to
Austrian hospitals. We also identiﬁed a registry in
Malaysia that satisﬁed our selection criteria despite
appearing to involve only two hospitals.19

Stroke, TIA

Stroke TIA

Stroke, TIA

Stroke, TIA

Stroke

Stroke, TIA

2009–

2003–

2011

2001–

2007–2008

2003–

1999–

Australian Stroke Clinical
Registry (AuSCR)8

Austrian Stroke Unit
Registry9

Bahrainb10

Registry of the Canadian
Stroke Network11 (now
the Ontario Stroke
Registry)

China National Stroke
Registry12

Danish Stroke Registry13

Finnish Stroke Database
(PERFECT Stroke)14

Stroke

Stroke, TIA

Patient
types

2004–

Active
dates

Argentinian National Stroke
Registry (ReNACer)7

Registry

Automatic capture of acute
stroke cases. Currently has
data from more than 300
hospitals (captures >85% of
all strokes)

Mandatory participation of all
hospitals treating patients
with stroke, with 28 hospitals as of 2014 (captures
90% of all strokes)

Hospitals nominating for participation, with 132 selected
by a steering committee

Initially regional stroke centres
in multiple regions. Now
mandatory for all 150
hospitals in the province of
Ontario

Two of two governmental
hospitals

Mandatory participation of
hospitals with stroke units,
with 35 hospitals as of 2014
(captures two thirds of all
acute stroke)

Voluntary participation, with
more than 50 hospitals as of
2015

Voluntary participation, with 74
hospitals as of 2008

Hospital
participationa

Table 1. Summary of national stroke registries used around the world.

Continuous (10þ years)

Not specified

Three, six, 12, 18 and 24
months

2001–2002: six-month telephone interviews 2003
onward: indefinite
follow-up for deaths and
readmissions through
linkages to administrative data

Not specified

Three months

90–180 days

Not specified

Follow-up period

Linked administrative data

Form Web-based
Linked administrative data

Forms ‘‘computer data
entry’’

Web-based and laptop
computers
Linked administrative data

Using UK audit form

Web-based

Web-based
Linked administrative data

Web-based

Data collection method

(continued)

Informed consent not
required

Implied that it is not
required as it is mandatory to include all
patients with stroke

Informed consent

Informed consent initially,
but no longer required.

Not specified

Informed consent not
required

Waiver of consent for inhospital deaths
Opt out consent

Informed consent not
required

Consent
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Stroke

IS, TIA
Stroke
Stroke

Stroke

Stroke

IS

1997–1998

2011–

2001–

2009–

2005–2006

2002–2005

2000–2002,
2004–2005,
2007–2008

2008–

2002–

2001–

1999–

Hungarian Stroke Database
Project16

National Stroke Register
(Ireland)17

Japanese Standard Stroke
Registry18

National Stroke Registry
(Malaysia)19

PREMIER study (Mexico)20

RENAMEVASC study
(Mexico)21

Polish Hospital Stroke
Registry22

Russian National Stroke
Registry23

The Scottish Stroke Care
Audit24

Singapore Stroke Registry25

Korean Stroke Registry
(South Korea)26

Stroke

Stroke

Stroke, TIA

Stroke, TIA

Stroke, TIA

Patient
types

1999–

Active
dates

German Stroke Register
Study Group (ADSR)15

Registry

Table 1. Continued

At least one participating site in
each region, with more than

All hospitals

Mandatory participation of all
hospitals treating patients
with stroke (since 2005)

All primary stroke units and
comprehensive stroke
centers

Voluntary participation of 123
hospitals as of 2008

25 hospitals

59 urban hospitals

Two hospitals as of 2010

146 participating hospitals since
2007 (captures 10% of
stroke)

Aiming for national roll-out,
with 25 hospitals participating as of 2012

Eleven regional hospitals with
stroke wards

Hospitals participating in nine
regional stroke registries,
with 627 hospitals as of
2012

Hospital
participationa

Not specified

Not specified

Not specified

30 days

Not specified

30 days

One year

Three and 12 months

Not specified

Not specified

Not specified

Nil

Follow-up period

Unclear

Web-based
Linked administrative data

Web-based
Linked administrative data

Web-based

Previously
form-based
Now web-based
Linked data

Form

Form

Web-based

Web-based (encoded)
Offline (personal
information removed)

Unclear

Not specified

Not specified

Data collection method

Not specified
(continued)

Informed consent not
required

Informed consent not
required

Not specified

Not specified

Informed consent

Informed consent

Not specified

Informed consent not
required

Not specified

Not specified

Implied that it is not
required as data are sent
to the pooling center
anonymously Informed
consent required for
follow-up

Consent
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2006–

2008–

2013–

2001–2005

2001–

Taiwan Stroke Registry29

Thai Stroke Registry30

Sentinel Stroke National
Audit Programme (UK –
England, Northern
Ireland, Wales)31

Ethos (USA)32

Get With the Guidelines –
Stroke (USA)33

Stroke, TIA

Stroke, TIA

IS, TIA

Stroke

IS

Stroke, TIA

Stroke, TIA

Stroke, TIA

Patient
types

Voluntary participation of more
than 300 hospitals in six
states as of 2012

Voluntary participation of 1991
hospitals in 2014

Voluntary participation of 86
hospitals

All eligible trusts in England,
Northern Ireland and Wales

Voluntary participation of 76
hospitals as of 2010

Voluntary participation of 39
hospitals as of 2010 (captures 18% of stroke)

Initially voluntary, but full
coverage of hospitals since
1997 (captures >90% of all
strokes)

15 hospitals covering most
areas of South Korea as of
2014

30 hospitals participating as
of 2014

Hospital
participationa

Not specified

30 days, optional

Not specified

Six months

Not specified

One, three and six months

Three and 12 months

Three and 12 months

Follow-up period

Not specified

Web-based

Web-based

Web-based

Form

Web-based

Form

Web-based
Linked administrative data

Data collection method

Not specified

Informed consent not
required by the AHA,
but local site human
research committees
may request it

Not specified

Not specified

Not specified

Informed consent not
required

Informed consent not
required

Informed consent

Consent

IS: Ischaemic stroke; TIA: Transient ischaemic attack; UK: United Kingdom; USA: United States of America.
a
Participation of the hospitals reflects the coverage in a country and the likelihood of full or partial case-ascertainment of patients and may be influenced by whether the registry is voluntary or mandated, the
number of stroke admissions at each hospital, and may also be subject to change depending on funding from year to year.
b
No study name.

2001–

1994–

Riksstroke (Sweden)28

Paul Coverdell National
Acute Stroke Registry
(USA)34

2008–

Active
dates

Clinical Research Center
for Stroke – fifth
Division (CRC-5) registry (South Korea)27

Registry

Table 1. Continued
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Figure 2. World map with the location of national stroke registries marked with pins. Inset: Location of European national
stroke registries. Red pin: one confirmed registry, green pin: two confirmed registries, blue pin: three confirmed registries, yellow
pin: one possible stroke registry. Source: https://batchgeo.com/ (powered by Google).

From the review of these national stroke registries,
their main features in terms of governance, data custodial arrangements, maintenance of privacy, funding
sources and how feedback is generally provided to hospitals are summarized in Table 2. These features have
not been consistently reported in registry publications.
A further four registries in the USA, India, Saudi
Arabia, and the Arabian Gulf were identiﬁed, but
were not included according to our criteria based on
the limited information provided in the full publication
or grey literature (see Figure 2 and Online supplement).

Case studies from different countries
The Riksstroke from Sweden is the longest running
national stroke registry. It started in 1994 and has
had full coverage of all hospitals treating patients
with stroke since 1997 (25). In Sweden, quality monitoring of health services is mandated by the National
Board of Health and Welfare. This registry is estimated
to include >90% of all patients with stroke in Sweden
(Bo Norrving, personal communication 8/6/2015). In
oﬃcial reports of the data, individual hospitals are
named and this open public reporting has demonstrably improved the quality of care in Sweden.
The PERFormance, Eﬀectiveness, and Cost of
Treatment episodes in Stroke (PERFECT Stroke)
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study began in Finland in 1999.14 This registry avoids
burdensome manual data collection since all people in
Finland have a unique identiﬁer allowing multiple
national and administrative health database linkages
to create the registry. For the PERFECT Stroke registry, patients are automatically identiﬁed using ICD-10
discharge codes, coded by the treating physicians with
proven high reliability. The registry is estimated to
include >85% of all population-based strokes, with
16,000 patients registered annually from >300 hospitals
and a total of >200,000 total cases included. The data
are published online with hospitals named and benchmarked, including risk-adjustment and conﬁdence
intervals. Similar national data linkage approaches
have since been applied in other European countries
as part of the EuroHOPE register study.35
The Registry of the Canadian Stroke Network
(RCSN), now known as the Ontario Stroke Registry,
was launched in 2001 with data collection on consecutive patients seen at regional stroke centres across
Canada, and with a six-month follow-up of functional
status and quality of life.11 Initially, written consent
was required and the biases introduced by this
method were documented by Tu et al.36 In 2003, a
waiver of consent was approved in the province of
Ontario (population 12 million). Between 2003 and
2013, the registry coordinated continuous data

Overarching Steering or Management
Committee
Central entity separate to the participating hospitals that receive and
collate the data.
De-identification of patient data and
aggregate reporting.
Identification of hospitals
Government
Non-government
Industry
Ongoing funding
Temporary/grant funding
Annual reports
Live ‘‘on-demand’’ reports
Individual hospital reports
Part of a national program of active
quality improvement

Governance

Data custodian

Privacy

Funding

Quality of care
feedback procedure

Common feature/s

Not always clear or reported

Reported in methods or
acknowledgments

Not always clear or reported

Multiple sources common

Common to have multiple methods of
communicating performance to participating hospitals

Often implied from statements in the
methodsNot clear if the data custodian has ownership of the dataset

Not always clear or reported

Quality of reporting in publications

Generally, patient data are collected or
reported in a de-identified format

Responsible for undertaking data logic
checks and quality of care monitoring/reporting

May have a separate group responsible
for the day-to-day management

Detail

Table 2. Summary of broad operational features of national stroke clinical quality registries.
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36
collection at regional stroke centres in Ontario, as well
as a biennial audit on a random sample of all consecutive patients seen at every acute care hospital in the
province, with this sampling strategy designed to minimize the biases that can be associated with selective
enrolment of hospitals or patients.24 Follow-up interviews were no longer performed, but the registry was
linked to population-based administrative databases to
provide information on mortality, readmissions, physician services and medication prescriptions. The registry data have been used for national, provincial and
regional public stroke performance reports.11
In the UK (excluding Scotland), three separate programs have be used to monitor the quality of care provided to patients hospitalized with stroke. The National
Sentinel Stroke Audit (NSSA) conducted seven biannual audit snapshots of stroke care (50 consecutive
cases contributed per hospital) from 1998 to 2010 in
the majority of acute hospitals. This was superseded
by a continuous prospective Stroke Improvement
National Audit Programme (SINAP) between 2010
and 2012, followed by the Sentinel Stroke National
Acute Programme (SSNAP) now collecting information for patients with stroke in England, Wales and
Northern Ireland since December 2012.31
In Scotland, the Scottish Stroke Care Audit (SSCA)
was established in 2002, and collected data from all
hospitals since 2005. It registers over 8000 inpatients
and about 3000 outpatients per year and includes an
estimated >90% of patients with stroke.24 Performance
against nationally agreed standards is fed back to hospitals, health boards monthly to drive improvements,
and data are made publicly available each year. This
registry is mandatory and embedded in a national
stroke improvement programme.
The Get With the Guidelines (GWTG)-Stroke registry, run by the American Heart Association with leadership from stroke expert volunteers, is the larger of the two
currently active national stroke registries in the USA.37 It
was launched in 2001 in a selected number of sites, and
then became available nationally in 2003. GWTG-Stroke
is a voluntary registry with participation from a total of
2523 hospitals over the past 15 years contributing over
3.5 million patient encounters. In calendar year 2014,
over 460,000 new cases were added. The registry has
been the data source for 70 peer-reviewed publications,
some of which included linkage to administrative claims
data for long-term follow-up information.
Since GWTG is web-based, clinicians can download
over 60 individual or summary measure ‘‘live’’ reports
of their data benchmarked against local, regional or
national benchmarks or directly download their data
for analysis. Periodic data quality reports are also produced and hospitals receive a personalized version of
the report that highlights areas of data quality, out of
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range values and missing data. A nearly identical dataset is used in the other national stroke registry in the
USA, the Paul Coverdell National Acute Stroke
Registry, which is coordinated through the Centers
for Disease Control and Prevention and administered
via grants awarded competitively to State Departments
of Public Health.38 In some states, participation in the
stroke registry is mandatory for stroke center accreditation. The GWTG-Stroke registry has inspired the
establishment of a similar registry in Taiwan.29
Similar to the system in the UK, stroke care monitoring in Australia began with biennial clinical audits
(established in 2007 and funded by the National Stroke
Foundation) of up to 40 consecutive cases per hospital.39 The Australian Stroke Clinical Registry
(AuSCR), established in 2009 receives funding from a
range of government, non-government and industry
organizations for limited periods.8 Lack of consistent
funding has hampered expansion into more hospitals.
As of 2015, more than 50 public and private hospitals
across Australia were contributing registry data, with
8226 patients entered in 2014 of approximately 35,000
annual Australian stroke hospitalizations. Since
AuSCR is web-based, clinicians can download up to
11 ‘‘live’’ reports of their data benchmarked against
the national average or directly download their data
for analysis. An annual report is also produced and
hospitals receive a personalized version of the report
that compares their performance to other hospitals.
Unlike in the UK, the Australian biennial audits and
the national registry continue to co-exist.

Variables collected for reporting on the
quality of care
Table 3 provides a summary of the variables collected
in the national stroke registries that were listed as indicators of the quality of care. The majority of registries
collected information on use of intravenous thrombolysis, in-hospital antithrombotic therapy, discharge on
antithrombotic medication and stroke unit care. The
most commonly collected outcome measures included
survival status, functional status, recurrent stroke since
hospital discharge, and place of residence. For further
details of process and outcome metrics collected in
OECD countries, see the supplementary material available online with this article (Tables S1 and S2).

Discussion
This article provides an overview of national stroke
registries designed to systematically monitor the quality
of stroke care. In some countries, the registry evolved
from a cross-sectional audit program (e.g. England).
However, it was beyond the scope of this article to
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Table 3. Most commonly reported areas of focus collected to measure quality of care.
Reported to be collected in the majority of registries (>14 registries)a
Intravenous thrombolysis (recombinant tissue plasminogen activator)
Antithrombotic therapy during hospitalization
Discharge on antithrombotic medication
Managed on a stroke unit
Collected in multiple registries (2–14 registries)a
Adequate fluid and nutrition
Assessment of nutritional risk
Assessment for rehabilitation
Brain or vascular imaging
Carotid endarterectomy/stenting
Continence plan
Craniectomy
Discharge on antihypertensive medication
Discharge on statin/lipid-lowering medication
Discussion with relative/carer
Dysphagia screening
Educational (materials) provided
Length of stay
Rehabilitation services in hospital, including early mobilization
Smoking cessation counselling
Stroke unit team management
Time between onset, door, scan and needle (e.g. tPA bolus or groin puncture)
Transport to hospital
Note: Some metrics were re-worded or combined to simplify presentation.
a
Provided as a qualitative description of the most common aspects of stroke care monitored in national stroke registries.

detail fully the latter method of quality monitoring.
The two major approaches to monitoring the quality
of care with a registry were: 1) traditional registries,
which provide the most comprehensive data, but are
resource-intensive to run and have optimal coverage
when mandatory; and 2) administrative database linkage, which is cheaper with greater coverage, but often
lacks detail and is feasible in only some jurisdictions.
Registries that have mandatory participation of all hospitals with inclusion of all eligible patients and followup processes provide the most accurate country-wide
assessment of quality of care.
Having adequate budget for data collection and
active feedback to hospitals is also important to
encourage greater behaviour change. Unfortunately,
we were unable to conﬁdently summarize the methods
used by the identiﬁed registries to feedback on the quality of care to hospitals or patients, since this information was often lacking. We found that some national
stroke registries were complementary to active quality
improvement programs in their respective countries.
For example, in Scotland, inspections of quality of
care are made and staﬀ members in hospitals participate in professional forums to share best practice methods. Investments to enhance care in hospitals are made
as part of this broader program. This is also similar to

the approach in the GWTG-Stroke registry where participating hospitals are provided with clinical tools and
patient education resources, and staﬀ can attend education workshops. An alternative to this may be to have
concurrent audits that provide snapshots of care in a
large sample of hospitals, or collection of data in a
representative region as has been the evolution in
Canada. In the case of Australia, where the AuSCR
does not have full national coverage, an audit of 40
consecutive cases at all hospitals admitting patients
with stroke is undertaken biennially by the National
Stroke Foundation, and complements the data collected in the AuSCR.
The breadth of variables used was not explicitly
reported for all registries identiﬁed, and sometimes had
to be deduced from several publications. There were also
diﬃculties compiling information on the active dates of
the registries, patient eligibility; data acquisition methods; hospital participation; governance arrangements;
and funding sources. We encourage authors to report
these features in their registry publications. Further,
data custodians for registries should endeavour to
audit and report on the quality of their registry data
including coverage as is recommended by Bufalino
et al.40 and provide more detail on how the data are
used to close the ‘‘quality-of-care’’ gaps identiﬁed.
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We found that a large number of variables were collected but that deﬁnitions, numerators and denominators for similar variables were inconsistent across
registries, making international comparisons diﬃcult.
Only a small number of clinical process variables
were identiﬁed that were commonly collected in the
majority of registries. In some of the registries,
follow-up of patients was only possible with patients’
written informed consent. Therefore, selection bias may
be an issue if inability to obtain consent is common,
especially among the most disabled or vulnerable populations.3 For several registries, linkage with national
administrative datasets allowed ascertainment of mortality and tracking of secondary prevention therapies
provided over time in all participants.
We recognize that there may be some national stroke
registries that were missed in our search. Deﬁning the
criteria for inclusion of national stroke registries in this
review was not straightforward. Many populationbased studies of stroke incidence and mortality were
referred to as registry projects, but were not used for
measuring the quality of care in hospitals. We found
that the majority of the included registries did not have
full national coverage. This may reﬂect their level of
maturity, e.g. phase of scaling-up; limitations with
funding; voluntary versus mandatory participation
status; or decisions made to have selective sampling
from a certain number of hospitals or region to provide
a national picture of the quality of stroke care in hospitals. It is also acknowledged that other types of registries exist (e.g. regional or multi-disease) and these may
have larger number of patients than some of those highlighted here. Further, some countries have a number of
registries or datasets that clinicians contribute to that
may be focussed on diﬀerent aspects of clinical care.
For example, in Japan, there is a national stroke registry, a regional stroke registry and a thrombolysis
registry.41
National stroke registries may also serve other
important purposes. Information about stroke incidence and mortality is limited in many countries,42
and registries may oﬀer a suitable proxy for these
important epidemiological measures in situations
where the majority of new cases are treated in a hospital. We encourage countries without a standardized
collection of data for stroke care to consider our ﬁndings. Understanding the common features of the registries may assist other countries to establish a
sustainable registry program for stroke care and to
select the most appropriate variables to collect. There
have been several programs established now to encourage consistent data collection across countries that oﬀer
important progress in this ﬁeld, but currently these
focus on outcomes rather than processes of hospital
care (see Online supplement).
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Conclusions
The ﬁndings from this review provide an overview of
the current use of national stroke registries, a description of their common features and other considerations
in relation to monitoring the quality of acute stroke
care in hospitals. Future directions in this ﬁeld include
having better reporting on governance, data collection,
including variables and their deﬁnitions, sources of
funding and quality of care feedback mechanisms and
their eﬀectiveness. This information would be useful for
other countries aiming to establish national stroke
registries.
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