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Abstract

Background Keeping best practice guidelines up-to-date with rapidly emerging research evidence is challenging.
‘Living guidelines’approaches enable continual incorporation of new research, assisting healthcare professionals to
apply the latest evidence to their clinical practice. However, information about how living guidelines are developed,
maintained and applied is limited. The Stroke Foundation in Australia was one of the first organisations to apply
living guideline development methods for their Living Stroke Guidelines (LSGs), presenting a unique opportunity to
evaluate the process and impact of this novel approach.

Methods A mixed-methods study was conducted to understand the experience of LSGs developers and end-
users. We used thematic analysis of one-on-one semi-structured interview and online survey data to determine
the feasibility, acceptability, and facilitators and barriers of the LSGs. Website analytics data were also reviewed to
understand usage.

Results Overall, the living guidelines approach was both feasible and acceptable to developers and users. Facilitators
to use included collaboration with multidisciplinary clinicians and stroke survivors or carers. Increased workload

for developers, workload unpredictability, and limited information sharing, and interoperability of technological
platforms were identified as barriers. Users indicated increased trust in the LSGs (69%), likelihood of following the LSGs
(66%), and frequency of access (58%), compared with previous static versions. Web analytics data showed individual
access by 16,517 users in 2016 rising to 53,154 users in 2020, a threefold increase. There was also a fourfold increase in
unique LSG pageviews from 2016 to 2020.

Conclusions This study, the first evaluation of living guidelines, demonstrates that this approach to stroke guideline
development is feasible and acceptable, that these approaches may add value to developers and users, and may
increase guideline use. Future evaluations should be embedded along with guideline implementation to capture
data prospectively.
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Background

The COVID-19 pandemic brought the problem with tra-
ditional evidence-based guideline development and dis-
semination to the forefront, as policy-makers and health
professionals struggled to keep up with the latest research
[1]. The methods for developing rigorous evidence-
based guidelines [2, 3] are resource intensive and time-
consuming, leading to delays in publishing and updating
guidelines, thereby delaying their availability to assist in
clinical decision-making and, with implementation sup-
port, the potential for translation of research evidence
into improved healthcare practices and patient outcomes
[4]. Worse, many guidelines do not incorporate the lat-
est evidence and are out-of-date before they are even
published [5]. Living guidelines methods, such as those
employed by local jurisdictions [6] and internationally
[7-14], aim to overcome such delays, enabling the rigour
of systematic review processes to be maintained while
continually identifying and incorporating new research
[15]. Living guidelines do not represent a new approach,
but rather an optimization of standard guideline develop-
ment methods [15], with two important modifications:
frequent surveillance for (often monthly review of) new
studies, and updating of individual recommendations
(instead of the whole guideline) as relevant new evidence
becomes available [15, 16].

In 2017, the Stroke Foundation in Australia (Stroke
Foundation) partnered with Cochrane Australia to
become one of the first organisations in the world to tran-
sition to living guideline development methods [17, 18].
The 2017 Stroke Foundation guidelines included more
than 300 recommendations addressing over 80 clinical
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topics [19]. This transition provided a unique opportu-
nity to evaluate the development of living guidelines and
their impact. Supported by the Australian Government
in 2018, a pilot study was launched to test the creation
of a near real-time, closed-loop evidence system in which
global evidence and local data are continually integrated
with clinical expertise.

Maintenance of the Living Stroke Guidelines (LSGs)
involved monthly surveillance of the literature for new
systematic reviews and randomised controlled studies
[16]. Relevant studies underwent data extraction fol-
lowed by preparation of updated evidence-to-decision
frameworks which were then used to inform updates, or
to develop new recommendations. Small writing groups
(as used in standard guideline development approaches),
comprised of clinical experts and people with lived stroke
experience, reviewed and reached consensus on changes,
which were vetted by a multidisciplinary Guidelines
Steering Group. Changes were developed and published
using the online collaborative tool MAGICapp (also
used in standard digital clinical practice guidelines) [20],
which assists authors with writing and publishing highly
structured guidelines and evidence summaries, and
enables users to access multilayered information, includ-
ing the strength of evidence for each recommendation
[20]. Dissemination occurs via email alerts for registered
users and social media posts [16]. Figure 1 describes the
process.
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Fig. 1 The Stroke Foundation'’s Living Stroke Guideline development methods
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1. Explore the impact of the LSGs approach on
workload and efficiency of guideline production
(feasibility);

2. Identify facilitators and barriers for living guidelines
development and production and how these can be
leveraged or overcome to inform future processes;
and

3. Investigate how the LSGs approach influenced
acceptability of the guideline recommendations
among end-users.

Methods

In October 2020, we conducted a mixed-methods (real-
ist paradigm) evaluation [21, 22], including sequential
quantitative surveys and qualitative interviews to under-
stand the experience of stakeholders contributing to, or
impacted by, living guideline production and implemen-
tation (additional files 1 and 2). Google Analytics data
were used to examine access trends over five years. Mac-
quarie University Human Research Ethics Committee
granted ethics approval (ID: 7918).

Participants
The evaluation included two groups of participants:

+ Guideline developers—The Stroke Foundation
guideline development group, including the project
team, executive, guideline content and methodology
experts, people with lived experience of stroke;

+ Guideline users—stakeholder group members and
end-users, including clinicians.

Participants were invited through a link to an online sur-
vey sent through existing Stroke Foundation email lists.
Participation was voluntary, and the survey included a
participant information statement. Choosing to proceed
with the survey constituted informed consent. At the end
of the survey, participants could choose to provide their
contact details if they were willing to undertake a follow-
up interview.

Data collection and analysis
Surveys
Survey data were collected using the REDCap (version
REDCap10.0.6) online survey tool in October 2020. Sur-
veys included demographic details, closed-ended and
open-ended questions about guideline developers’ expe-
riences with the LSGs production or guideline users’
opinions about acceptability, perceived utility and reli-
ability, and likelihood of accessing LSGs.

De-identified data from the surveys were summarised
using descriptive statistics. Thematic analysis was
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performed on the answers to open-ended questions to
identify common themes.

Interviews

Interview data collection and analyses were conducted
and are described according to the Consolidated Criteria
for Reporting Qualitative Studies (COREQ) [23] (addi-
tional file 3). Guideline developers and users were invited
to participate in interviews through the Stroke Founda-
tion email lists and via a link in the survey. Interview par-
ticipants returned a signed consent form by email after
reading the participant information statement (which
included researchers’ role and qualification details). They
were then contacted by the interviewer to schedule an
interview time, respond to any questions and establish a
relationship prior to data collection.

Semi-structured interview schedules (additional files
4 and 5) were developed in partnership with the Stroke
Foundation, reviewed by two stroke experts and pilot-
tested with three study participants. No changes were
made following the pilot study. These data are included
in the study. The schedules included collection of demo-
graphic information, and a range of closed- and open-
ended questions. The interviewers (RL, LW) were female,
experienced in qualitative methodology, employed
Research Assistant (RL) and Research Fellow (LW, and
had background qualifications in Social Sciences (Bache-
lor degree, RL) and Health Sciences/Physiotherapy (PhD/
Bachelor with Honours degrees, LW). Prompts were used
to probe for more detailed responses as required.

One-on-one interviews were conducted via tele-
phone or web-based platform (Zoom, version 5.13.3)
and explored participants’ experiences of the guideline
production (developers) or guideline dissemination and
translation into practice (users); perceived facilitators
and barriers of the LSGs approach; and opportunities to
improve the current production model and translation
approach. Interviews were audio-recorded (with field
notes taken), transcribed verbatim and de-identified. No
repeat interviews were carried out. Interview transcripts
and summaries of the analysis were sent to participants
to ensure they were satisfied with interpretations of their
data, with no suggested amendments received.

An inductive thematic analysis of the transcribed inter-
view data was undertaken using a team-based approach.
NVivo (version 12) was used to code the data. Initially,
three researchers (LKW, RL, BNGE) independently
open-coded 10% of the interview data across both par-
ticipant groups to identify distinct concepts and themes.
Comparison and discussion among the researchers facili-
tated the development of an analytical framework, which
was subsequently applied in the analysis of the remain-
ing data. Cross-checking was used to independently ver-
ify data saturation, and the validity and reliability of the
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coding strategy for the remaining data, alongside ongoing
team discussion of the emerging analysis.

Integrated analysis

Following individual analysis, the website analytics
(quantitative), survey (quantitative and qualitative) and
interview (qualitative) data were integrated according to
a triangulation protocol [24]. The original data, themes
and summaries were organised into a ‘matrix’ and exam-
ined by LW, PH, KH; ‘meta-themes’ that cut across all
data sources were identified and used to craft key find-
ings through discussion and consensus [24].

Results

Participants

Guideline developers Survey

Of the 146 guideline developers invited, 50 (34%) com-
pleted at least one question, and 39 (27%) completed the
entire survey. The 50 respondents had 57 roles; 21 (37%)
were guideline content development group members, 14
(25%) people with lived experience of stroke, 10 (18%) on
the LSG project team, and nine (16%) on the guideline
advisory committee. Seven people had two roles. Partici-
pants reported being involved in guideline production for
between 1 and 20 years (median 2.5 years).

Guideline users Survey

From the Stroke Foundation’s email circulation list of
18,240 members, 178 guideline users (1.0%) completed
at least one survey question. Participants had a mean age
of 45 years (min: 21, max: 75, median: 47), and averaged
19 and 11 years professional and stroke-specific experi-
ence respectively. Of 156 respondents who completed the
entire survey, 86% (n=134) were aware of the LSGs with
74% (n=115) having used them. Of the 115 who had pre-
viously used the guidelines, the most common reasons
given for accessing them were: to inform clinical practice
both in general/professional development (n=88, 77%),
for a specific situation/patient (=76, 66%), or to guide
clinical practice improvement or professional develop-
ment within their team (n=77, 67%). 77%, 103 of the 133
who responded to the question, indicated that they had
used the previous static stroke guidelines, with an addi-
tional 18% (n=24) aware of them but not having used
them.

Interviews

Interviews (1=29; 14 developers, 15 users) were con-
ducted between November 2020 and April 2021 and ran
for a mean duration of 30 min and 14 s (median: 28 min,
11 s; range 11 min, 36 s— 52 min, 48 s). No participants
declined to participate or dropped out. The guideline
developers were located in four (of eight) Australian
states and territories (New South Wales: 6, Victoria: 4,
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Table 1 Self-reported profiles of interviewed guideline
developers

Self-reported profile N (%)
Health professionals
Speech Pathologist / Researcher 2 (14%)
Speech Pathologist* 1 (7%)
Neurologist 1 (7%)
Physiotherapist / Researcher® 1 (7%)
Paramedic 1 (7%)
Project Coordinator (Speech Pathologist) 1 (7%)
Lived experience
Stroke survivorA 5(37%)
Carer of stroke survivor* 2 (14%)
TOTAL 14 (100%)

*n=4allied health professionals

A n=4 stroke survivors (mean current age: 57.8 years, range 48-70 years; mean
age of stroke onset: 44.3 years, range 18-64 years; impairments: hemiparesis,
hand weakness, aphasia, reduced mobility, fatigue, balance and visual
impairments); n=1 stroke survivor (no details provided)

* n=1 carer of stroke survivor (working age) 6 years prior, n=1 carer of stroke
survivor (daughter) 7 years prior

Table 2 Self-reported professional roles of interviewed guideline

users

Self-reported position titles N (%)
Stroke Clinical Nurse Consultant 5(33)
Stroke Coordinator (hospital, district, state-wide network) 3(20)
Medical Staff Specialist / Director (Neurology Department) 2 (13)
Senior Allied Health Professional (Stroke/Neurology Unit) A 2 (13)
Manager / Clinical Lead (non-stroke specific) * 2(13)
Stroke Case Manager 1(7)
TOTAL 15 (100%)

A n=1 Occupational Therapist, n=1 Speech Pathologist

* n=1 Manager Strategic Clinical Change (Rural Support Service), n=1 Project
Manager/Lead (Clinical Telehealth)

Queensland: 3, Western Australia: 1), and included a mix
of health professionals (n=7; including four allied health
practitioners, of whom, three were also researchers) and
people with lived experience (n=5 stroke survivors, n=2
carers). There was an even distribution of participants
with and without prior experience in evidence synthe-
sis and guideline production. Guideline developers’ self-
reported health professional and lived experience profiles
are presented in Table 1.

The guideline users included participants from six Aus-
tralian states (Queensland: 6, New South Wales: 3, Vic-
toria: 3; one each from South Australia, Tasmania, and
Western Australia). Twelve of these were experienced
medical educators and/or had been involved in develop-
ing quality improvement programs or evidence-synthe-
ses. Guideline users’ self-reported professional roles are
presented in Table 2.

Four themes were crafted from the interview data anal-
ysis, which captured participants’ experiences within and
around the ongoing LSG cycle (Fig. 2). The themes also



Wiles et al. BMC Health Services Research (2024) 24:419

Page 5 of 10

Living Stroke Guidelines Thematic Mapping
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Fig. 2 Thematic mapping of interview data

included identified factors that form barriers and facili-
tators to success of the development and use of LSGs
from developers’ and users’ perspectives, respectively
(Table 3).

Key findings

The findings were congruent between the two survey
groups and across the themes identified from interviews
with guideline developers and users. Therefore, we pro-
vide a synthesis of findings from all three data sources
(website analytics, surveys, and interviews).

Acceptability and impact of living guideline approach
Guideline users surveyed were more likely to follow the
recommendations (66% of 114 respondents), intended to
use them more frequently (58% of 115), were more likely
to access the LSGs (63% of 116), and had increased trust
in the LSGs over previous static versions (69% of 116).

“Well look, I think they’re working well. As I said,
because you do know when you log on that you are
getting the most up-to-date information, and you
are getting what is the expected standard in Austra-
lia” (Guideline user, Interview Participant 12).

Accessible, clear communication to
stakeholders (clinicians, consumers)
Measurement of impact / outcomes

Promotes quality improvement
Impacts day-to-day practice

Google Analytics data showed that the number of indi-
vidual users accessing the guidelines increased by 222%
from 16,517 in 2016 to 53,154 in 2020. Unique pageviews
of the guidelines increased four-fold after their release in
September 2017 (from 7,013 over June-August to 28,131
over September-November), and by 292% (from 23,535
in 2016 to 92,327 in 2020) following the 2017 update after
commencement of the LSGs pilot in 2018 (Fig. 3).

Feasibility of the living guideline approach and processes
The survey and interview data show that convening and
coordinating skills are vital to the success of living guide-
lines programs, which was a strength of the Stroke Foun-
dation team.

“By far, the success of these guidelines is due to the
strong and committed team leading this project...
They are on top of all processes and communica-
tion around the guideline development and are
doing a stellar job in coordinating the expert input of
extraordinarily busy clinician-researchers.” (Guide-
line developer, Survey Participant 9).

The majority (83%of 48 respondents) of guideline devel-
opers agreed that the way different groups were involved
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Fig. 3 Unique pageviews of the guidelines 2016-2020. Note: Darker line is the median of unique monthly pageviews prior to and after the release of the

guidelines in 2017

in the production of the living guidelines worked well. A
frequently highlighted strength of the process was the
broad range of input, including multidisciplinary clinical
representation and strong stroke survivor/carer involve-
ment, especially through face-to-face or on-line meetings
in the initial phases of development.

“I think what works well is the balancing of medi-
cal professional advice with the lived experience of
consumers as this does not always mirror the medi-
cal advice” (Guideline developer, Survey Participant
32).

Almost 90% of guideline developers (n=43/46) reported
that the processes underpinning the production of the
LSGs work well. However, one noted that arriving at the
operational details of those processes was challenging:

“..when the rubber hits the road and you have to
make really practical decisions about how you actu-

ally do this/ that, that's been exceptionally challeng-
ing to get the right mix of rigour and sustainability
and workload across the people who are doing this”
(Guideline developer, Interview Participant 5).

Over half of guideline developers (n=23/41, 54%) stated
that the LSGs process increased their workload. About
two-thirds (n=15/23, 65%) of those reporting an increase
in their workload attributed this to updates being done
more regularly (n=7), being new to the process (n=3),
being unfamiliar with the process (n=3), and having
greater involvement in the process (n=2). Four devel-
opers who said their workload decreased suggested this
was because of the incremental nature of living guideline
development (i.e., whilst updates are more frequent less
work is required for each update).

Guideline developers expressed a desire for greater
planning or predictability of the workload. Variation
in the volume of research and variety of topic areas as
well as the complexity of decision-making need to be
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considered when assessing workload. Guideline devel-
opers were often clearly passionate about and commit-
ted to “making a difference” and balanced this with the
effort and energy they devoted. 83% of guideline devel-
opers rated their experience as ‘Good’ or ‘Excellent, and
cited secondary benefits, such as enhancing their own
knowledge.

Where interviewees commented on the future, there
was enthusiasm for ensuring the continuation and
embedding of the living guidelines approach. However,
concerns about sustainability and ongoing funding were
raised.

“How continual is continual for living guidelines?”
(Guideline developer; Interview Participant 4).

Guideline development and publication technologies and
platforms

There were mixed views concerning the technology used
to develop and publish the LSGs. Seventy-one per-cent
of developers (n=34/44) agreed that ‘The technology
supporting production works well. However, issues with
the publishing platform were a source of frustration for
some. In general, the benefits of the technology, espe-
cially in reducing workload, were recognised.

Most guideline users found it easy to use the LSGs
online and liked the way the information was organ-
ised. Being able to access the LSGs without a password
was thought to be an advantage. Fostering optimal com-
munication with the clinical end-users about the LSGs
was viewed as important for dissemination and uptake,

Table 3 Themed barriers and facilitators to the development
and use of LSGs

Development Use
Barriers Facilitators  Barriers Facilitators
+High and « Collabora- - Lack of transparency - Email updates

unpredictable  tive and sus- around development «Online
workload tained input  group qualifications  platform
«Voluntary from diverse  and potential COls, - Discipline-
contribution stakeholders  decision-making specific
- threatens « Acknowl-  around recommen-  accessible
sustainability edgement of dation inclusion summaries
« Lack of contribution - Potential bias/lack of - Limited acro-
cross-talkand - Technical consensus between  nyms/ jargon
integration support agencies « Ability to drill
between dif- (e-platforms - Lack of local context down to fur-
ferent software  streamline « Usability: ther evidence
platformsand  process) o Limited search - Financial
collaborative functionality investment
tools o Difficulty sharing - Demonstrat-
sections ed impact (e.g.,

increased trust,
greater use in
practice)
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especially when updates are made and can be ‘advertised’
to clinicians, health consumers, and policy makers.

“I like the way they have the strong recommenda-
tion, weak recommendation; how theyve outlined
the consensus statements. So, they have put a lot
of thought into the way they have structured it and
you know, there is a good group of experts that are
reviewing all the literature and you know the evi-
dence that’s changing” (Guideline user, Interview
Participant 1).

Guideline developers and users both suggested poten-
tial improvements. Developers suggested using an online
shared workspace for their reviews rather than email, and
exploring ways to boost the current usability, functional-
ity, and integration of MAGICapp with other software.
Specific suggestions included developing more sophisti-
cated platforms for reviewing the evidence, streamlining
the data editing on the MAGICapp platform, and com-
bining different components to make a single product.

Opportunities for improvement noted by users
included increasing search functionality; enabling shar-
ing of guideline sections; and development of a mobile
app.

“I wonder if there should actually be an app...
Rather than a page, because that would then reduce
the amount of clicks...I think an app-based option
where you then can have a better search function
would also be better” (Guideline user, Interview Par-
ticipant 12).

Barriers and facilitators to the development and use of the
LSGs

Guideline developers and users (respectively) described
barriers and facilitators, as well as potential improve-
ments, to the development and use of LSGs (Table 3).

Discussion

The Stroke Foundation’s LSGs were developed in accor-
dance with robust systematic review methods [6, 15, 25,
26], and mirror emerging efforts to implement living
guidelines for a range of topic areas [14, 27]. The Stroke
Foundation’s living approach to guideline develop-
ment enabled continual updating of recommendations
in line with new evidence, and was considered feasible
and acceptable to both developers and users, even for a
large complex guideline. This approach was perceived to
bring additional value beyond traditional guideline devel-
opment methods, increasing trust in and credibility of
guidelines, and potentially increased guideline use.
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The approach employed for LSGs had many strengths,
including direct and diverse clinician and stroke survivor/
carer involvement; excellent coordination by the team
at the Stroke Foundation; and an established core set of
development processes and supporting technologies. To
the best of our knowledge, this is the first study to evalu-
ate living approaches to guideline development, therefore
comparisons with other evaluations is not possible.

Given the resources required to undertake and main-
tain living guidelines [28], conditions with a high bur-
den of disease and rapidly changing evidence should
be prioritised [29]. The work should also be guided by
organisations that have well-established relationships
with clinicians and people with lived experience [30,
31]. Effective communication strategies and provision of
resources to support living guideline adoption as recom-
mendations change need to be embedded in the design
early to support evidence-based care [29].

Guideline developers identified a need for technologi-
cal improvements to enable a shared, cohesive work envi-
ronment and highlighted that the LSGs were developed
using tools, including Covidence, and MAGICapp [20,
32], which were originally developed to support tradi-
tional guideline development and systematic reviews.
Such tools are being rapidly refined to support living
guidelines [1, 33]. Developers in our study highlighted
the need for technologies to recognise that when updat-
ing the living guideline, the unit of publication is the rec-
ommendation rather than the entire guideline document,
to enable rapid sharing of relevant updates at the level of
the recommendation.

Many developers, although not all, felt that the living
guideline model had increased their workload, which
could impact feasibility of the living guideline model.
As more experience is gained through the development
and evaluation of this and other living guideline projects,
teams may be better able to predict and plan workload
to support sustainability. Workloads could be reduced by
sharing the work across a larger group; improving effi-
ciency or accuracy of electronic automation tools to free
up people to focus on tasks requiring high-level exper-
tise; [33, 34] or harnessing artificial intelligence technol-
ogy to model guidelines in computer-interpretable and
executable formats [35, 36]. End-user uptake of guideline
recommendations could be hastened by direct transla-
tion into clinical decision support systems and electronic
health records as individual implementable items [37,
38].

The optimal frequency with which living guidelines and
recommendations need to be updated is unknown. Deci-
sions about update frequency are likely to vary among
topics based on their clinical importance and how rap-
idly their evidence-based is changing [39], however,
resourcing implications must also be considered [39, 40].
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Participants in our study identified facilitators and barri-
ers for living guidelines development and use, and offered
insights into how these may be leveraged or overcome to
help inform and improve future processes.

Limitations

Careful interpretation of our Google Analytics data is
required as we have no comparative user access data
for when new versions of non-living stroke guidelines
have been released, and guideline access may not trans-
late to referencing or clinical implementation. The small
sample of guideline developers and users working in the
context of Australian healthcare delivery systems and
the specialised nature of stroke management may limit
generalisability of findings. Self-selection bias may have
also influenced our results. Our convenience sample may
not reflect the perceptions or behaviours of the broader
population of clinicians, and especially those who do
not routinely use guidelines. The response rate was 34%
for the guideline developers which is in-line with previ-
ously reported response rates for surveys [41]; however,
it is possible that this study appealed to those with strong
and/or positive experiences of the development process.
Allied health were the largest professional group inter-
views within the guideline developers, however there was
a predominance of speech pathologists, and no occupa-
tional therapists. In addition, no nursing representation
was captured. Of the developers who were stroke survi-
vors or carers, all had at least six years’ experience mean-
ing there was a lack of representation of people with
acute or recent lived experience of stroke. The response
rate for guideline users was consistent with expectations
for a large-scale email circulation approach [42], but may
also have engaged participants with baseline knowledge,
perceptions and interest in guidelines. Additional demo-
graphic details, such as survey participants’ professional
background (guideline developer and user groups) and
stroke type and disability (guideline users with lived
experience), may have enhanced the completeness and
representativeness of our results. Nevertheless, the fact
that our survey findings are largely congruent with other
related published evidence [29, 39] suggests that respon-
dents are likely to be representative of clinician guideline
users [41, 43]. Future evaluation studies should consider
other recruitment strategies, such as surveying clinical
staff in specialist stroke units in major hospitals. Addi-
tional feasibility outcomes should also be adopted, such
as those situated within domains of the RE-AIM (Reach,
Effectiveness, Adoption, Implementation, Maintenance)
framework (e.g., clinical practice indicators, cost mea-
sures of implementation and maintenance) [44].
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Conclusion

The results of this evaluation demonstrate the feasibility
and acceptability of living approaches to guideline devel-
opment among our sample. Users in our study felt that
the LSGs increased trust, access, and use. Evaluations of
living guidelines should be undertaken along-side devel-
opment and implementation to better understand factors
that help or hinder development, implementation, adop-
tion, and sustainability.
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