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Abstract

Background and purpose: The Registry of Stroke Care Quality (RES-Q) is a worldwide
quality improvement data platform that captures performance and quality measures, en-
abling standardized comparisons of hospital care. The aim of this study was to determine
if, and how, RES-Q data are used to influence stroke quality improvement and identify
the support and educational needs of clinicians using RES-Q data to improve stroke care.
Methods: A cross-sectional self-administered online survey was administered (October
2021-February 2022). Participants were RES-Q hospital local coordinators responsible
for stroke data collection. Descriptive statistics are presented.

Results: Surveys were sent to 1463 hospitals in 74 countries; responses were received
from 358 hospitals in 55 countries (response rate 25%). RES-Q data were used “always” or
“often” to: develop quality improvement initiatives (n=213, 60%); track stroke care qual-
ity over time (n=207, 58%); improve local practice (n=191, 53%); and benchmark against
evidence-based policies, procedures and/or guidelines to identify practice gaps (n=179,
50%). Formal training in the use of RES-Q tools and data were the most frequent support
needs identified by respondents (n=165, 46%). Over half “strongly agreed” or “agreed”
that to support clinical practice change, education is needed on: (i) using data to identify
evidence-practice gaps (n=259, 72%) and change clinical practice (n=263, 74%), and (ii)
quality improvement science and methods (n=255, 71%).

Conclusion: RES-Q data are used for monitoring stroke care performance. However, to

facilitate their optimal use, effective quality improvement methods are needed. Educating
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staff in quality improvement science may develop competency and improve use of data
in practice.
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INTRODUCTION (determined by the amount of audit data captured in the year of the

Worldwide, stroke is the second leading cause of disability and
death [1, 2]. Many countries have introduced stroke clinical regis-
tries to identify gaps in stroke practice and areas for improvement
[3-5]. Registries are an important approach to improving the qual-
ity of stroke care through the systematic collection and analysis
of patient data, which can be used to assess their alignment with
evidence-based practice and national standards to reduce the im-
pact of stroke [6-8].

The Registry of Stroke Care Quality (RES-Q) is an international
web-based platform collecting stroke quality-of-care metrics that
provides clinicians with feedback on their data via downloadable
quarterly reports, with individual hospital- and national-level
benchmarking, and dashboards updated daily [9]. Since its launch,
RES-Q has been used to collect data on over 500,000 episodes
of care in 83 countries, primarily in Europe, South America and
South-East Asia [10]. In seeking to reduce variations in stroke
care, RES-Q is also an important tool to assist stroke clinicians
with meeting the 2018-2030 Action Plan for Stroke in Europe [11],
and the World Stroke Organization (WSQO) Global Stroke Services
Guideline and Action Plan Roadmap [12]. The WSO encourages
hospitals to monitor stroke care quality through participation in
RES-Q [13].

The Angels (Acute Networks strivinG for Excellence in Stroke)
initiative is an important stakeholder in stroke quality improvement,
globally [14]. This initiative, endorsed by the WSO and European
Stroke Organization (ESO) [15, 16], is a mechanism for support-
ing hospitals in quality improvement endeavors using RES-Q data.
Angels consultants take on a facilitator or “change-agent” role to
provide hospital staff with training and support to implement best
practice for stroke and to undertake quality monitoring for continu-
ous quality improvement. Hospitals receive motivational tools such
as WSO/ESO Angels awards for meeting performance thresholds,
another mechanism which promotes quality improvement [9].

Despite widespread uptake of RES-Q, as with other registry
data [17], there is limited information on how data are used by hos-
pitals to support improvements in stroke care practice. Further, the
education and training needs of stroke clinicians should be identi-
fied to improve their use of registry data for quality improvement
[9]. Hence, this study aimed to determine if, and how, RES-Q data
are being used to inform local quality improvement activities and
also to identify the resource and educational needs of stroke clini-
cians to improve their use of RES-Q data to drive practice change.

We also assessed whether hospitals actively participating in RES-Q

survey) had better performance in quality improvement activities

compared to inactive hospitals.

METHOD
Study design and setting

A cross-sectional, descriptive study using a self-administered online
survey was undertaken in hospitals participating in RES-Q across
countries in Europe, Oceania, Africa, Asia, Latin America and the

Caribbean, and Northern America.

Inclusion and exclusion criteria

All hospitals registered with RES-Q up to August 2021 were eligible
for inclusion. Hospitals that captured data on more than 10 patients
in 2021 were categorized as active and those capturing data on 10
patients or fewer were classified as inactive. All active and inactive
hospitals registered with RES-Q were included in the study. Hospi-
tals that registered with RES-Q after August 2021 were excluded

due to study timelines.

Participants

RES-Q country co-ordinators and RES-Q local (hospital) coordina-

tors were approached to complete the survey.

Procedure

An email was sent by the RES-Q team, notifying RES-Q local and na-
tional coordinators of the survey, 1 week prior to survey commence-
ment. The online survey was administered from 14 October 2021
to 28 February 2022. The survey link was emailed to participants.
A participant information letter asked participants to complete one
survey only for their hospital in collaboration with other appropri-
ate staff. Strategies used to maximize the response rate included
fortnightly follow-up reminder emails from the project team to
non-responders, and email/telephone reminders from the national
RES-Q coordinators, RES-Q scientific committee members and/or

Angels representatives. Four hospitals requested that their local
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Angels representative translate the survey into the Russian language

for ease of completion, which was undertaken.

Instrument

An electronic English-language survey was builtin REDCap™ [18, 19].
A previous Australian survey on the use of registry data for quality
improvement initiatives informed the content of the survey for this
study [17]. The survey comprised six sections with closed-ended
questions covering the following areas: (i) RES-Q site information;
(i) registry data entry processes; (iii) RES-Q hospital dashboards and
reports; (iv) impact of RES-Q data on clinical practice, stroke service
enhancements or research; (v) RES-Q resources; and (vi) characteris-
tics of the person completing the survey. The survey was pre-tested
with the RES-Q global scientific committee members who included
expert stroke clinicians.

Data analysis

Data were analysed using SPSS version 27 [20]. Descriptive sta-
tistics assessed respondent characteristics and survey responses.
Categorical data were reported as frequencies and percentages.
The hospital name and identification number were used to identify
hospitals that completed more than one survey. For these hospitals
(N=70), the survey with the most complete data was included in the

n, o«

analysis. Survey responses for “always” and “often”; “very satisfied”
and “satisfied”; “very likely” and “likely”; “very good” or “good”; and
“strongly agree” or “agree” were combined. Variables with missing
data were reported in the tables.

Subgroup analysis was undertaken to assess respondents' data
by active (>10 patients in RES-Q in 2021) and inactive (10 patients in
RES-Q in 2021) RES-Q hospital status. Our subgroup analysis of ac-
tive and inactive hospital differences used an arbitrary and generously
low cut-off of 10 cases, based on the assumption that any hospital
participating in RES-Q would have entered data for at least 10 stroke
patients in the last 10 months (equating to one patient per month).

The chi-squared test (;(2) or Fisher's exact test was used to ex-
amine associations between hospital characteristics and RES-Q hos-
pital dashboard views, report downloads and use of RES-Q data to
develop quality improvement initiatives. Similar comparisons were
also undertaken between active and inactive hospitals.

Reporting of this study complied with the cross-sectional study
checklist of the Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) guidelines [21].

RESULTS

The online survey link was sent via email to 1463 hospitals in 74

countries and was completed by 358 hospitals (response rate: 25%)

from 55 countries (Table S1). The survey distribution flowchart is

shown in Figure 1.

Respondents' characteristics

Most respondents were doctors (=264, 74%), had been in their cur-
rent position for over 10years (=124, 35%), and had completed a
master's or postgraduate degree (n=137, 38%). Respondents mostly
worked in a public tertiary referral or teaching hospital (n=131,
37%) and in the stroke unit (n=210, 59%; Table 1).

Data entry processes for RES-Q

Most respondents (n=171, 48%) had been contributing data to
RES-Q for a period of between 1 and 3years (Table 2). RES-Q data
were mainly collected by medical staff (=272, 76%) and most re-
spondents required 11-20 min per patient to collect and enter data
into the registry (=138, 39%). Most respondents (n=251, 70%)
entered data for all stroke patient types (ischemic, hemorrhagic,
transient ischemic attack and stroke mimics). The most frequently
reported source of clinical data entered in RES-Q was electronic pa-
tient medical records (n=185, 52%).

RES-Q hospital dashboards and reports

While most respondents (n=275, 77%) were aware of RES-Q dash-
boards for their hospital, only 29% (n=80) viewed the dashboards
as and when required (Table 3). Fewer than half stated they down-
loaded quarterly reports, as and when required (n=126, 35%) or
once every quarter leading up to the ESO/WSO awards deadline
(n=77,22%). In addition to the local RES-Q coordinator, RES-Q hos-
pital data, dashboards and reports were also accessed by the data
entry person who is registered in RES-Q (n=228, 64%) and RES-Q
national coordinator (=94, 26%). Only 10% (n=234) of respondents
reported that RES-Q hospital data, dashboards and reports were ac-
cessed by their hospital quality unit.

RES-Q hospital dashboards and reports were most often used
for comparison and benchmarking (n=154, 43%) and monitor-
ing progress towards achievement of ESO/WSO Angels awards
(n=149, 42%). Time to treatment (n=217, 61%), processes of care
(=215, 60%) and delivery of reperfusion therapies (n=179, 50%)
were the information in RES-Q hospital dashboards and reports
that respondents agreed were of most value to their work.

Monthly feedback about progress in stroke management based
on RES-Q data was reported as received by doctors (n=95, 27%),
department heads (n=89, 25%), nurses (n=53, 15%) and allied
health staff (n=48, 13%). Only 10% (n=35) of hospital quality units/
clinical governance teams and 11% (n=38) of hospital administra-

tion/executives were sent monthly feedback. Feedback of data
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Survey email sent
N = 1463 hospitals

A4

Active RES-Q hospitals
n =515 hospitals (35.2%)

A 4

Respondents
n =250 hospitals (17.1%)

Survey declined

n = 6 hospitals (0.4%)

A 4

Survey completed
n = 244 hospitals (16.7%)

\4 \4

Inactive RES-Q hospitals
n = 948 hospitals (64.8%)

Respondents
n = 124 hospitals (8.5%)

Survey declined
n =10 hospitals (0.7%)

Survey completed
n =114 hospitals (7.8%)

Total surveys completed
n =358 hospitals (24.5%)

FIGURE 1 Survey response flow diagram. RES-Q, Registry of Stroke Care Quality.

from RES-Q reports was mainly provided to staff via face-to-face
meetings (n=217, 61%) and email (n=103, 29%).

Impact of RES-Q data on clinical practice, stroke
service enhancements and research

Over half (n=252, 70%) of respondents “strongly agreed” or
“agreed” that involvement with RES-Q had led to improvements
in stroke care at their hospital (Table 4). Respondents' rating of
their hospital's quality of stroke care (scored as “very good” or
“good”) was highest for Antihypertensives on discharge (n=298,
83%) and lowest for Referral of patients from Spoke hospitals (deliv-
ers full range of medical services) [22] to respondent hospital (if it
is a Hub hospital (provides limited range of medical services) [22];
n=164, 46%).

Over half of respondents reported using RES-Q data “always” or
“often” to: develop quality improvement initiatives (n=213, 60%);
track and compare progress over time (n=207, 58%); update or
develop clinical guidelines, policies, protocols and/or procedures
(n=202, 56%); encourage participation in ESO/WSO angels awards
and evaluate performance (=196, 55%); and improve local clinical
practice change (n=191, 53%).

Of the 69% (n=246) who reported that their hospital was in-
volved with the Angels initiative, fewer than half (n=164, 46%) had
a nominated Angels consultant. Collaboration with the Angels initia-
tive on interactive e-learning modules was the most frequently cited
activity by respondents (n=198, 81%). Approximately two-thirds
were also working with the Angels initiative on implementation of
the Fever, Sugar, Swallowing (FeSS) Protocols (n=160, 65%).

RES-Q participation was not reported by many to be a part of
their accreditation processes: hospital accreditation (n=73, 20%);
WSO Stroke Centre accreditation (n=55, 15%) and ESO Stroke
Unit/ESO Stroke Centre accreditation (n=51, 14%).

Just over one-quarter (n=97, 27%) had used their hospital's data
for conference presentations or publications and 41% (n=145) had

an interest in future use of data for research.

Resource and educational needs of respondents

Most respondents had received training on how to use the RES-Q
website from the Angels consultants (n=157, 44%; Table 5). The
most frequently reported type of support required by respondents
was formal face-to-face or online training on how to use RES-Q tools
and data (=165, 46%).
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TABLE 1 Characteristics of respondents.

Inactive Active Total
N=114 N=244 N=358
Characteristics n (%) n (%) n (%)
Job title
Medical doctor 70 (61.4) 194 (79.5) 264 (73.7)
Nursing staff 4 (3.5) 15 (6.1) 19 (5.3)
Allied health staff 3(2.6) 5(2.0) 8(2.2)
Non-clinical staff 0(0) 2(0.8) 2(0.7)
Other 0(0) 3(1.2) 3(0.8)
Missing 37 (32.5) 25(10.2) 62 (17.3)
Number of years in position
Less than 1lyear 1(0.9) 3(1.2) 4(1.1)
1-5years 21(18.4) 73(29.9) 94 (26.3)
6-10years 17 (14.9) 57 (23.4) 74 (20.7)
Over 10years 38(33.3) 86 (35.2) 124 (34.6)
Missing 37(32.5) 25(10.2) 62 (17.3)
Highest tertiary qualification
Diploma 11 (9.6) 31(12.7) (11 7)
Bachelor 6(5.3) 17 (7.0) 3(6.4)
Masters/Postgraduate 35(30.7) 102 (41.8) 137 (38.3)
PhD 24 (21.1) 8(27.9) 2(25.7)
| do not have a university qualification 1(0.9) 1(0.4) 2(0.6)
Missing 37 (32.5) 25(10.2) 62 (17.3)
Principal RES-Q role?
Local RES-Q coordinator 76 (66.7) 168 (68.9) 244 (68.2)
National RES-Q coordinator 10 (8.8) 24 (9.8) 34 (9.5)
Data entry person 25(21.9) 84 (34.4) 109 (30.4)
Other 7(6.1) 3(1.2) 10(2.8)
Hospital setting
Public—tertiary referral or teaching hospital 4 (38.6) 87 (35.7) 131 (36.6)
Public—primary, district or community hospital with emergency department 29 (25.4) 90 (36.9) 119 (33.2)
Public—primary, district or community hospital without emergency department 1(0.9) 2(0.8) 3(0.8)
Private 28 (24.6) 54 (22.1) 82(22.9)
Other 1(0.9) 2(0.8) 3(0.8)
Missing 11 (9.6) 9(3.7) 20(5.7)
Ward
Stroke unit 61 (53.5) 149 (61.1) 210(58.7)
Intensive care unit 10 (8.8) 22 (9.0) 32(8.9)
Standard ward with dedicated stroke beds 24 (21.1) 55(22.5) 79 (22.1)
Rehabilitation unit 2(1.8) 2(0.8) 4(1.1)
Other 6(5.3) 8(3.3) 14 (3.9)
Missing 11 (9.6) 8(3.3) 19 (5.3)

Abbreviation: RES-Q, Registry of Stroke Care Quality.

?Percentages may not add up to 100 as respondents could provide multiple responses.

Almost three-quarters “strongly agreed” or “agreed” that edu-
cation on the following topics would be helpful to support clinical
practice change in their hospital: data to identify evidence-practice
gaps (n=259, 72%) and change clinical practice (n=263, 74%), and
quality improvement science and methods (n=255, 71%).

There were no associations between hospital setting and fre-
quency of RES-Q hospital dashboard views (y?=15.37, p=0.22), re-
port downloads (;(2=5.56, p=0.76) and use of RES-Q data to develop
quality improvement initiatives (= 14.03, p=0.15). There were also
no associations between respondents’ ward and report downloads
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TABLE 2 Registry of Stroke Care Quality data entry processes.

Inactive Active Total
N=114 N=244 N=358
Characteristics n (%) n (%) n (%)
Number of years contributing to RES-Q
Less than 1year 37 (32.5) 35 (14.3) 72(20.1)
1-3years 40(35.1) 131 (53.7) 171 (47.8)
4-6years 18(15.8) 68(27.9) 6(24.0)
Missing 16 (14.0) 10(4.1) 26(7.3)
Do not know 3(2.6) 0(0) 3(0.8)
Person responsible for entering data®
Medical staff 81(71.1) 191(78.3) 272 (76.0)
Nursing staff 13 (11.4) 0 (16.4) 53(14.8)
Allied health staff 5(4.4) 11 (4.5) 16 (4.5)
Non-clinical staff 3(2.6) 11 (4.5) 14 (3.9)
Other 4(3.5) 2(0.8) 6(1.7)
Do not know 2(1.8) 0(0) 2(0.6)
Time spent collecting and entering RES-Q data (per patient)
<10min 19 (16.7) 87 (35.7) 106 (29.6)
11-20min 37(32.5) 101 (41.4) 138(38.5)
21-30min 23(20.2) 33(13.5) 56 (15.6)
>30min 9(7.9) 12 (4.9) 21(5.9)
Do not know 10 (8.8) 1(0.4) 11 (3.1)
Missing 16 (14.0) 10 (4.1) 26(7.3)
Types of patients with stroke included in RES-Q
All stroke patients (ischemic and hemorrhagic and TIA and stroke mimics) 65 (57.0) 186 (76.2) 251 (70.1)
Ischemic stroke patients only 11 (9.6) 19 (7.8) 30(8.4)
Recanalized stroke patients 4 (3.5) 11 (4.5) 15(4.2)
Selected stroke patients (ischemic or hemorrhagic or TIA or stroke mimics)?
Ischemic 13 (11.4) 18 (7.4) 31(8.7)
Hemorrhagic 7 (6.1) 12 (4.9) 19 (5.3)
TIA 4(3.5) 9(3.7) 13 (3.6)
Stroke mimics 2(1.8) 3(1.2) 5(1.4)
Sources of clinical data entered into RES-Q?
Patient discharge summary 39 (34.2) 100 (41.0) 139 (38.8)
Patient medical records (hardcopy) 44 (38.6) 117 (48.0) 161 (45.0)
Patient medical records (electronic) 53 (46.5) 132 (54.1) 185 (51.7)
Data are collected from different departments and compiled in the RES-Q form 9(7.9) 9(11.9) 8(10.6)
(hardcopy)
Do not know 5(4.4) 1(0.4) 6(1.7)
Other 2(1.8) 4(1.6) 7(2.0)

Abbreviation: RES-Q, Registry of Stroke Care Quality.
?Percentages may not add up to 100 as respondents could provide multiple responses.

(#*=25.63, p=0.06) and use of RES-Q data to develop quality im- Active and inactive RES-Q hospitals

provement initiatives (;(2=26.05, p=0.16). However, there was an as-

sociation between respondents’ ward and RES-Q hospital dashboard Only 35% (n=515) of the 1463 hospitals were active (captured data
views (y*=41.38, p=0.02). on more than 10 patients in 2021), while 63% (n=918) were inactive.
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TABLE 3 Registry of Stroke Care Quality hospital dashboards and reports.

Inactive Active Total
N=114 N=244 N=358
Characteristics n (%) n (%) n (%)
Awareness of RES-Q hospital dashboards
Yes 65 (57.0) 210(86.1) 275(76.8)
On average, how often do you look at the RES-Q hospital dashboards for your hospital?
Weekly 3(4.6) 30(14.3) 3(12.0)
Monthly 13(20.0) 58 (27.6) 71(25.8)
Once every quarter leading up to the ESO/WSO awards deadline 7 (10.8) 46(21.9) 3(19.3)
As and when required 25(38.4) 55(26.3) 80(29.1)
After | have entered a batch of new data into RES-Q 7 (10.8) 19 (9.0) 26 (9.5)
Never 7(10.8) 2(0.9) 9(3.3)
Do not know 3(4.6) 0(0) 3(1.1)
Download quarterly RES-Q data reports
Yes, once every quarter during ESO/WSO awards deadline 7 (6.1) 70(28.7) 77 (21.5)
Yes, as and when required 28 (24.6) 98 (40.2) 126 (35.2)
No, | am aware of the RES-Q data reports but have never downloaded them 32(28.1) 42 (17.2) 74 (20.7)
No, | am not aware of the RES-Q data reports 18 (15.8) 13 (5.3) 1(8.7)
Missing 26(22.8) 18 (7.4) 4(12.3)
Other 3(2.6) 3(1.2) 6(1.7)
Satisfaction with downloaded quarterly reports®
Very satisfied 7(20.0) 47 (27.9) 54 (26.6)
Satisfied 22 (62.8) 107 (63.7) 129 (63.5)
Neutral 5(14.4) 12(7.1) 17 (8.4)
Unsatisfied 1(2.8) 2(1.2) 3(1.5)
What are your reasons for not downloading the quarterly RES-Q data reports?°
| do not know how to download the reports 5(10.0) 5(9.1) 10 (9.5)
| have not received training about this 8(16.0) 3(23.6) 21 (20.0)
| do not have the time 0 (40.0) 19 (34.6) 39 (37.1)
Reports from RES-Q take too long to get released 0(0) 5(9.1) 5(4.8)
Missing 7 (34.0) 3(23.6) 30(28.6)
Who else can access RES-Q data, dashboards and reports apart from local coordinator®
Data entry person 6(49.1) 172 (70.5) 228 (63.7)
National RES-Q coordinator 15(13.2) 79 (32.4) 94 (26.3)
Hospital quality unit 1(9.6) 3(9.4) 34 (9.5)
Hospital administration 12 (10.5) 8(7.4) 30(8.4)
Ethics committee 3(2.6) 4(1.6) 7 (2.0)
Do not know 19 (16.7) 19 (7.8) 38(10.6)
Other 2(1.8) 6(2.5) 8(2.2)
Uses of RES-Q hospital dashboards and reports®
Checking for missing data 26(22.8) 9 (36.5) 115(32.1)
Comparison and benchmarking 28 (24.6) 126 (51.6) 154 (43.0)
Department/hospital meetings 22(19.3) 115 (47.1) 137 (38.3)
WSO/ESO Angels awards 21 (18.4) 128 (52.5) 149 (41.6)
Supporting accreditation processes 16 (14.0) 4(26.2) 80(22.3)
Presenting at conferences/forums 25(21.9) 0(32.8) 105 (29.3)

(Continues)
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TABLE 3 (Continued)
Inactive Active Total
N=114 N=244 N=358
Characteristics n (%) n (%) n (%)
Writing publications 17 (14.9) 45 (18.4) 62 (17.3)
Do not know 16 (14.0) 14 (5.7) 30(8.4)
Information in RES-Q hospital dashboards and reports that is of most value to your work®
Total number of patients admitted with stroke 39 (34.2) 132 (54.1) 171 (47.8)
Comparing the different types of patients with stroke who have ischemic, 39 (34.2) 125(51.2) 164 (45.8)
hemorrhagic or TIA events
Processes of care (i.e., clinical care treatments and the timeliness of these, where 55(48.2) 160 (65.6) 215 (60.1)
relevant)
Delivery of reperfusion therapies 7 (32.5) 142 (58.2) 179 (50.0)
Time to treatment 47 (41.2) 170 (69.7) 217 (60.6)
FeSS management 2(19.3) 59 (24.2) 81 (22.6)
Length of stay in hospital 5(30.7) 4 (34.4) 119 (33.2)
Discharge outcomes (e.g. functional independence, discharge destination) 7 (32.5) 126 (51.6) 163 (45.5)
ESO/WSO award dashboard 6(14.0) 102 (41.8) 118 (33.0)
Do not know 8 (7.0) 5(2.0) 13 (3.6)
Who receives monthly feedback about progress in stroke management based on RES-Q data®
Nursing staff within unit 9(7.9) 44 (18.0) 53(14.8)
Medical staff within unit 1(18.4) 74 (30.3) 95 (26.5)
Allied health staff within unit 7(6.1) 41 (16.8) 48 (13.4)
Head of department 15(13.2) 74 (30.3) 89 (24.9)
Hospital quality unit /clinical governance teams 8(7.0) 27 (11.1) 5(9.8)
Hospital administration/executives 11 (9.6) 27 (11.1) 8(10.6)
How RES-Q reports are shared with staff®
Email 26(22.8) 7 (31.6) 103 (28.8)
Posters displayed in department/hospital 9(7.9) 2(13.1) 41 (11.5)
Face-to-face meeting 45 (39.5) 172 (70.5) 217 (60.6)
Hospital newsletter 3(2.6) 1(8.6) 24 (6.7)
Do not know 3(2.6) 4(1.6) 7(2.0)
Results not shared 17 (14.9) 3(5.3) 30(8.4)
Other 2(1.8) 4(1.6) 6(1.7)

Abbreviations: ESO, European Stroke Organization; FeSS, Fever, Sugar, Swallowing; RES-Q, Registry of Stroke Care Quality; TIA, transient ischemic

attack; WSO, World Stroke Organization.

2Respondents who answered yes to “Download quarterly RES-Q data reports”.

PRespondents who answered no to “Download quarterly RES-Q data reports”.

“Percentages may not add up to 100 as respondents could provide multiple responses.

Of the active and inactive hospitals, 47% (n=244) and 12% (n=114)
completed the survey, respectively.

Findings from both active and inactive RES-Q hospitals were
similar to the overall results. Comparisons between active and
inactive hospitals showed a significant difference between the
groups in the frequency of RES-Q dashboard views (;(2:30.27,
p<0.001). While respondents from active hospitals mostly
viewed the RES-Q dashboards monthly (n=58, 28%), they were
mainly viewed as and when required by respondents from inactive

hospitals (n=25; 38%). There was also a significant difference in
the frequency of report downloads between active and inactive
hospitals (y>=39.59, p<0.001). Most respondents from active
hospitals downloaded RES-Q data reports as and when required
(=98, 40%), while those in inactive hospitals had never down-
loaded the RES-Q data reports although they were aware of them
(=32, 28%; Table 3).

There was no difference between active and inactive hospitals
for using RES-Q data to develop quality improvement initiatives
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TABLE 4 Impact of Registry of Stroke Care Quality data on clinical practice, stroke service enhancements and research.

Inactive Active Total
N=114 N=244 N=358
Characteristics n (%) n (%) n (%)
Involvement with RES-Q has led to improvements in stroke care® 58 (50.9) 194 (79.5) 252 (70.4)
Hospital compares well to other hospitals in relation to stroke care® 61 (53.5) 194 (79.5) 255(71.2)
Rate your hospital's quality of stroke care for:P
Availability of thrombolysis treatment 68 (59.7) 204 (83.6) 272 (76.0)
Availability of endovascular treatment 47 (41.3) 125(51.2) 172 (48.0)
Access to stroke unit/ICU care 64 (56.1) 191 (78.3) 255(71.2)
Fever management 72 (63.2) 204 (83.7) 276 (77.1)
Hyperglycemia management 72 (63.2) 209 (85.7) 281 (78.5)
Dysphagia management 62 (54.4) 191 (78.3) 253 (70.7)
Availability of early rehabilitation (within 72h of admission) 54 (47.4) 188 (77.1) 242 (67.6)
Antihypertensives on discharge 77 (67.6) 221 (90.6) 298 (83.2)
Availability of the service provided by a Hub hospital to my hospital (if you are a Spoke 35(30.7) 122 (50.0) 157 (43.9)
hospital)
Referral of patients from Spoke hospitals to my hospital (if you are a Hub hospital) 41 (35.9) 123 (50.4) 164 (45.8)
Use of registry data for clinical practice®
Data are used to track and compare progress over time 43(37.8) 164 (67.2) 207 (57.8)
Data are used to benchmark against evidence-based policies, procedures and/or 40 (35.1) 139 (57.0) 179 (50.0)
guidelines to identify clinical practice gaps
Data are compared to national benchmarks 30(26.3) 141 (57.7) 171 (47.8)
Data are used to encourage participation in WSO/ESO Angels Awards and evaluate 35(30.7) 161 (65.9) 196 (54.7)
performance
Data are used to develop quality improvement initiatives 48(42.1) 165 (67.6) 213 (59.5)
Data directly influence clinical practice change in unit 46 (40.3) 145 (59.4) 191 (53.4)
Clinical guidelines, policies, protocols and/or procedures updated or developed 45 (39.5) 157 (64.3) 202 (56.4)
Changes to or introduction of new models of care 41 (36.0) 147 (60.3) 188 (52.5)
Involved now or in the past in any stroke quality improvement activities
Yes 59 (51.8) 182 (74.6) 241 (67.3)
RES-Q data used for quality improvement activities
Yes 34 (57.6) 140 (76.9) 174 (72.2)
No 23(39.0) 33(18.1) 56(23.2)
Do not know 2(3.4) 8 (4.4) 10 (4.1)
Missing 0(0) 1(0.6) 1(0.4)
Respondent directly involved in using RES-Q data for hospital quality improvement activities
Yes 47 (41.2) 175 (71.7) 222 (62.0)
No 34(29.8) 46(18.9) 80(22.3)
Missing 33(28.9) 23(9.4) 56 (15.6)
Hospital involved with the Angels initiative
Yes, and we have a nominated Angels consultant 36 (31.6) 128 (52.5) 164 (45.8)
Yes, but we do not have a nominated Angels consultant 26(22.8) 56 (23.0) 82(22.9)
Activities working on in collaboration with the Angelsd
Use of stroke checklists 46 (74.2) 135(73.4) 181 (73.6)
Simulation training 43 (69.4) 141 (76.6) 184 (74.8)
ESO/WSO Angels awards 29 (46.8) 157 (85.3) 186 (75.6)

(Continues)
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TABLE 4 (Continued)
Inactive Active Total
N=114 N=244 N=358
Characteristics n (%) n (%) n (%)
Interactive e-learning modules (EMS, nurses, physicians training tools) 48 (77.4) 150 (81.5) 198 (80.5)
Development of stroke care pathway 52(83.9) 142 (77.2) 194 (78.9)
Implementation of the FeSS protocols 42 (67.7) 118 (64.1) 160 (65.0)
Other 3(5.8) 5(2.7 8(3.3)
Participation in RES-Q used in any accrediting and/or credentialing processesd
Individual hospital accreditation 15(13.2) 58(23.8) 73(20.4)
WSO Stroke Centre accreditation 9(7.9) 46(18.9) 55(15.4)
ESO Stroke Unit/ESO Stroke Centre accreditation 3(2.6) 48 (19.7) 51 (14.2)
Angels awards 27(23.7) 128 (52.7) 155 (43.3)
Continuing professional development hours for staff contributing to registry 14 (12.3) 33(13.5) 47 (13.1)
No 28 (24.6) 33(13.5) 61(17.0)
Do not know 9(7.9) 25(10.2) 34 (9.5)
Other 1(0.9) 1(0.4) 2(0.6)
Data from RES-Q are used for research projects
Yes, we have used our hospital data for conference presentations or publications 23(20.2) 74 (30.3) 97 (27.1)
Yes, we have used our hospital data to contribute to larger multi-site research projects 4(3.5) 23 (9.4 27 (7.5)
No, but we have an interest in doing this in the future 42 (36.8) 103 (42.2) 145 (40.5)
No, and we have no interest in future use of data for research 3(2.6) 8(3.3) 11(3.1)
No, due to data sharing or ethical restrictions 3(2.6) 4 (1.6) 7 (2.0)
Do not know 6(5.3) 10 (4.1) 16 (4.5)
Missing 33(28.9) 2(9.0) 55(15.4)
Raw data from RES-Q have been downloaded
Yes, and we use it regularly 17 (14.9) 5(38.9) 112 (31.3)
Yes, but it is not useful 6(5.3) 0(12.3) 36(10.1)
No 46 (40.4) 72(29.5) 118 (33.0)
Do not know 11 (9.6) 5(10.2) 36(10.1)
Missing 34 (29.8) 2(9.0) 56 (15.6)

Abbreviations: EMS, Emergency Medical Services; ESO, European Stroke Organization; FeSS, Fever, Sugar, Swallowing; ICU, intensive care unit; RES-

Q, Registry of Stroke Care Quality; WSO, World Stroke Organization.
?Respondents who stated “strongly agree” or “agree”.

PRespondents who stated “very good” or “good”.

“Respondents who stated “always” or “often”.

dPercentages may not add up to 100 as respondents could provide multiple responses.

(active: 68% vs. inactive: 42%; ;(2=1O.77, p=0.05). However, there
was a difference between hospitals for involvement with the An-
gels initiative (y2=8.42, p=0.04). Fewer than half of respondents
from inactive hospitals were involved with the Angels initiative and
had a nominated Angels consultant (=36, 32%) compared to 53%
(n=128) in active hospitals (Table 4). Compared to 93% (n=227) of
respondents from active hospitals, only approximately half of those
from inactive hospitals had received training on how to use the
RES-Q website (=61, 53%; Table 5). This was significantly different
if the training was received from the Angels (;(2= 15.10, p<0.001) or
the RES-Q team (;(2=4.83, p=0.03) but not at a stroke conference
(#*=3.32,p=0.07).

DISCUSSION

This is the first international survey of 55 countries on the use
of a large standardized clinical quality registry for monitoring and
improving stroke care and provides new knowledge on the use
of stroke registry data to inform clinical quality improvement ac-
tivities. Evidence of the support and educational needs of partici-
pants to improve knowledge of RES-Q data use to drive practice
change is also highlighted. We found that, while involvement in
RES-Q was seen by respondents as important to enhancing stroke
care at their hospitals, there was a need to increase hospitals' use
of the registry data to drive quality improvement activities and
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TABLE 5 Resource and training needs.
Inactive Active Total
N=114 N=244 N=358
Characteristics n (%) n (%) n (%)
RES-Q support resources accessed in the past 12 months?®
RES-Q data collection form 43(37.7) 168 (68.9) 211 (58.9)
RES-Q report user guide 13 (11.4) 69 (28.3) 82(22.9)
RES-Q policies 4(3.5) 28 (11.5) 32(8.9)
RES-Q newsletters 22 (19.3) 56 (23.0) 78(21.8)
Email contact with the RES-Q Office 18 (15.8) 51 (20.9) 69 (19.3)
None 14 (12.3) 26(10.7) 40(11.2)
Received training on how to use the RES-Q website®
Yes, at a stroke conference 12 (10.5) 44 (18.0) 56 (15.6)
Yes, by the Angels 33(28.9) 124 (50.8) 157 (43.9)
Yes, by the RES-Q team 16 (14.0) 59 (24.2) 75(20.9)
No 28 (24.6) 45 (18.4) 73(20.4)
Other 1(0.9) 2(0.8) 3(0.8)
Types of support and resources required from RES-Q team?®
Formal face-to-face or online training on how to use RES-Q tools and data 40(35.1) 125(51.2) 165 (46.1)
How to publish a paper 38(33.3) 89 (36.5) 127 (35.5)
Success stories from hospitals on quality improvement activities 29 (25.4) 90 (36.9) 119 (33.2)
Latest updates on data published with RES-Q 38(33.3) 112 (45.9) 150 (41.9)
RES-Q data dictionary 21(18.4) 56(23.0) 77 (21.5)
Access to the FeSS data entry page 20 (17.5) 67 (27.5) 87 (24.3)
None 12(10.5) 15(6.1) 27 (7.5)
Other 0(0) 1(0.4) 1(0.3)
Training/education topics helpful for unit level clinical practice changeb
Data driven evidence-practice gap identification 65 (57.1) 194 (79.5) 259 (72.3)
Data driven practice change 67 (58.8) 196 (80.4) 263 (73.5)
Creating a team-based approach for reducing evidence-practice gaps 65 (57.0) 190(77.9) 255 (71.2)
Data analysis and interpretation 62 (54.4) 190 (77.9) 252 (70.4)
Quality improvement science and methods 64 (56.1) 191 (78.3) 255 (71.2)
Audit and feedback methods 64 (56.1) 189 (77.5) 253(70.7)
Clinical leadership training 64 (56.1) 189 (77.5) 253 (70.7)

Abbreviations: FeSS, Fever, Sugar, Swallowing; RES-Q, Registry of Stroke Care Quality.

@Percentages may not add up to 100 as respondents could provide multiple responses.

PRespondents who stated “strongly agree” or “agree”.

improve clinical practice. Support on how to use RES-Q tools and
data including education in data-informed evidence-practice gap
identification, clinical practice change and quality improvement
science is also needed.

Despite involvement in RES-Q seen as being worthwhile for en-
hancing stroke care improvement, only 60% of respondents used
RES-Q data to drive local quality improvement activities. Limited
use of registry data from multiple specialties for local quality im-
provement has also been noted in research from Australia [17, 23],
Denmark and England [24, 25]. While uptake of RES-Q for stroke
care monitoring has increased over time, more effort is needed to

translate hospitals' quality monitoring into quality improvement.
Problems with how and when feedback is provided, low perceived
importance of data and poor stakeholder collaboration, have been
suggested as possible reasons for registries not reaching their poten-
tial as tools for quality improvement [25].

Our findings showed that feedback of RES-Q data to hospital
staff including department heads about progress in stroke manage-
ment was suboptimal. While there was a high awareness of RES-Q
hospital dashboards and reports, staff views and downloads, re-
spectively, were low. Further, feedback to hospital quality units
was extremely low (10%). Evidence from Sweden's stroke registry

8512017 SUOWILIOD) BAIERID) 3(geatjdde au Aq pauseob a1 sopIe YO SN JO S3IN o AIqIT3UIUO A8]IM UO (SUORIPUOO-PUR-SLLLBI WD A8 | IMARR1q 1 BU1IUO//SHRY) SUORIPUOD PUe SWR L 3LY 39S [£202/TT/82] U0 ArIqIT8UIUO AB|IM ‘S20IN0SSY d1U0AD|T - AReig1 AISIeAIuN D110y UeIR.SNY AQ 7209T Ue/TTTT'OT/I0p/W0d A8 1M AReid 1|ou1juo//Sdny WO popeojumoq ‘0 ‘TEETBIYT



FASUGBA ET AL.

identified engagement of the entire stroke team including manag-
ers as important factors facilitating successful quality improvement
[3]. Incorporating the registry implementation within a local quality
management system is also vital to advancing quality improvement
[26]. Current RES-Q feedback mechanisms are passive and rely on
the active role of users or national stroke societies, which is only
partially successful. RES-Q hospital reports and dashboards are only
accessible when registered users log in with their credentials. When
feedback is “pushed” to individuals, it has the potential to change
behavior by drawing attention to or increasing engagement with
specific content, as opposed to a “pull” mechanism where individuals
only access feedback as and when required [27].

Our results provide novel insight into the support needs of hos-
pital staff involved in RES-Q. and are in line with other studies where
staff reported inadequate resources and competencies to use reg-
istry data [17, 25]. For registry data to be used to improve stroke
care and not merely provide feedback, an understanding of quality
improvement is essential [3]. A number of medical and nursing pro-
fessional organizations have therefore endorsed educating hospital
staff in quality improvement science [28]. In addition, role clarity
about who should be leading this work is lacking.

Further examination of the data from the subgroup analysis of
active and inactive RES-Q hospitals revealed similar findings to
the overall results but with some differences between the groups.
Unsurprisingly, there was a significantly better performance in ac-
tive hospitals for self-reported monthly RES-Q dashboard views
and report downloads. Although not statistically significant, a
higher proportion of active hospitals used RES-Q data to develop
quality improvement activities. These hospitals also had signifi-
cantly more involvement in the Angels initiative, which is likely
to be an enabling factor contributing to better data entry and ini-
tiation of quality improvement. However, there is still room for
improvement. A priority of the Angels initiative is to establish a
culture of in-hospital continuous quality monitoring but quality
improvement is equally important and there needs to be a greater
emphasis on this.

Our findings will be used to inform improvements in the imple-
mentation of RES-Q and better support participating hospitals in
data-informed quality improvement activities. The results will also
serve as a baseline for future research involving RES-Q hospitals and
their use of data for quality improvement. A good starting point may
be to explore the perceived barriers and enablers of hospital staff to
undertaking data-driven quality improvement activities. Future stud-
ies on performance feedback mechanisms, particularly around the use
of dashboards for quality improvement, are also necessary to evaluate
the effectiveness of the current feedback mechanisms used by RES-
Q. In addition, the Angels awards program should be used as an incen-
tive for practice change in hospitals. Research on the impact of Angels
consultants as facilitators of quality improvement may help improve
implementation of RES-Q data in stroke clinical practice globally.

A strength of our study is that it is the first to evaluate, at an

international level, the influence of RES-Q data on local quality

improvement activities, and provides a baseline for future surveys.
Despite the varying health systems globally, we successfully ob-
tained information on the use of stroke registry data to drive im-
provements in stroke practice from 358 hospitals in 55 countries.
The findings should however be interpreted within the context of
the study's limitations. The overall survey response rate was rela-
tively low. Various factors may have accounted for this, such as the
ongoing global coronavirus (COVID-19) pandemic impacting health-
care staff workload. Our use of an online survey mode for data
collection assumed high internet access for all respondents, which
may be inaccurate, especially for participants in developing coun-
tries [29]. Lack of translation of the survey to multiple languages in-
troduced the potential for non-response bias as respondents from
countries with low proficiency in English may have found this a bar-
rier to participation. There was also the possibility for self-reporting
bias; however, respondents were encouraged to complete the sur-
vey in collaboration with other hospital staff to minimize this bias.
Our selection of a cut-off point of 10 was an arbitrary value based on
the assumption that any hospital participating in RES-Q would have
entered data for at least 10 stroke patients in the last 10 months (ap-
proximately one patient per month). Hence, results of the subgroup
analysis may not be a true reflection of hospital performance based
on active and inactive status.

CONCLUSIONS

In conclusion, RES-Q is the only international tool capturing stroke
performance/quality measures with reach across a large number
of countries, making comparisons reliable. The standardized clini-
cal quality registry data are a valuable resource for hospitals to use
in monitoring the quality of stroke services and identifying areas
for improvement. However, as with many registries, more effort is
needed to translate hospitals' quality monitoring into quality im-
provement. By improving the registry implementation process and
providing access to quality improvement education for hospital
staff, there is potential to increase the use of RES-Q data for local

quality improvement activities.
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