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Abstract
Background and purpose: Guidelines help physicians to provide optimal care for stroke pa-
tients, but implementation is challenging due to the quantity of recommendations. Therefore 
a practical overview related to applicability of recommendations can be of assistance.
Methods: A systematic review was performed on ischaemic stroke guidelines published 
in scientific journals, covering the whole acute care process for patients with ischaemic 
stroke. After data extraction, experts rated the recommendations on dimensions of appli-
cability, that is, actionability, feasibility and validity, on a 9-point Likert scale. Agreement 
was defined as a score of ≥8 by ≥80% of the experts.
Results: Eighteen articles were identified and 48 recommendations were ultimately ex-
tracted. Papers were included only if they described the whole acute care process for 
patients with ischaemic stroke. Data extraction and analysis revealed variation in terms of 
both content and comprehensiveness of this description. Experts reached agreement on 
34 of 48 (70.8%) recommendations in the dimension actionability, for 16 (33.3%) in fea-
sibility and for 15 (31.3%) in validity. Agreement on all three dimensions was reached for 
seven (14.6%) recommendations: use of a stroke unit, exclusion of intracerebral haemor-
rhage as differential diagnosis, administration of intravenous thrombolysis, performance 
of electrocardiography/cardiac evaluation, non-invasive vascular examination, deep ve-
nous thrombosis prophylaxis and administration of statins if needed.
Discussion and conclusion: Substantial variation in agreement was revealed on the three 
dimensions of the applicability of recommendations. This overview can guide stroke phy-
sicians in improving the care process and removing barriers where implementation may 
be hampered by validity and feasibility.
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INTRODUC TION

The care for patients suffering from ischaemic stroke (IS) is rap-
idly evolving and treatment guidelines, provided by international 
stroke organizations, are continuously updated based on available 
evidence [1–4]. However, a gap between daily clinical practice and 
guideline recommendations remains, emphasizing the need for 
improved translation of guideline recommendations into practice 
[5–8]. Adequate and evidence-based treatment of IS is crucial for 
reducing mortality and morbidity [9–12]. Stroke care improvement 
projects have direct impacts on stroke care processes and patient 
outcomes [7, 8, 12–14].

In the context of these initiatives, adequate evaluations of 
quality measures play an important role. Quality measures are 
objective evaluations developed to support self-assessment and 
improvement at the provider, hospital or healthcare system level 
[8, 15]. They are typically key components of the care process, ac-
tionable and aligned with evidence [8]. Currently, there are a mul-
titude of guidelines on the care for IS patients as well as reviews 
of these guidelines [16]. However, for clinicians it is often not clear 
which recommendations have the greatest impact on quality of 
care and are easiest to implement in daily routine. For individual 
hospitals, care providers and multidisciplinary teams, it remains 
difficult to choose which actions to initiate first, and what the ef-
fort and effect will be in their specific context [17, 18]. Moreover, 
it is challenging to map and improve the entire care process all 
at once. As stated by Yu et al. [8] further work is needed toward 
the consideration around the dimensions of applicability, that is, 
actionability, feasibility and validity, of key measures. Evaluations 
of the recommendations on these dimensions could help to set 
improvement priorities.

Aims

To help healthcare professionals to set these improvement priori-
ties the aim was to first give an overview of the existing recom-
mendations in the literature for IS care, by conducting a systematic 
review. Second, the extracted recommendations were scored by 
experts on their applicability, that is, actionability, feasibility and 
validity, as a means to facilitate their implementation in the care 
process.

METHODS

Literature search

A systematic review was conducted in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis 
(PRISMA) guidelines [19]. A search string was designed based on 
Medical Subject Heading terms, including ‘ischaemic stroke’ and 
‘guideline’. All synonyms of these terms were included (Supporting 

Information). MEDLINE/PubMed libraries were searched. In addi-
tion, reference lists were screened to identify other possible eligible 
studies. The study was initiated as a narrative review for which a 
registration on PROSPERO or other similar databases was not re-
quired. During the conduct of the study with a focus on the expert 
review a systematic methodology became apparent. At that moment 
a registration was determined no longer to be appropriate according 
to the guidance by PROSPERO as the data extraction had already 
been initiated.

Study selection

The following inclusion criteria were identified: (i) papers on treat-
ment guidelines concerning the whole care process for patients 
with acute IS, that is, from emergency department/stroke unit (SU) 
admission to discharge, (ii) published between January 2014 and 
May 2021, and (iii) written in English. Papers focusing exclusively 
on specific populations, acute (reperfusion) therapy, (secondary) 
prevention, rehabilitation, pre-clinical studies, risk factors, pharma-
cological treatment, discussion of guidelines, development of guide-
lines and care processes for patients with transient ischaemic attack, 
haemorrhagic stroke or cerebral venous thrombosis were excluded. 
Additionally, papers focused on a narrower, specific aspect of the 
care process were excluded.

Data extraction

Two independent reviewers (CL and EC) screened all papers based 
on title and relevance of selected articles. Disagreements were re-
solved through discussion to reach consensus. One reviewer (CL) 
read abstracts and full texts to determine if papers fulfilled inclusion 
criteria. In case of doubt regarding inclusion based on abstract and 
full text, the second reviewer was consulted to collaboratively des-
cide on in- or exclusion.

One reviewer (CL) performed data extraction to collect data on 
authors, publication year, country and publication type (Table S1). 
Each paper was categorized into one of the following publica-
tion types: guidelines, (systematic) review, papers describing the 
care process for patients with IS and studies evaluating care pro-
cesses for IS patients via performance measures. For extraction 
of the content, the recommendations were categorized according 
to the following five clinical topics (Table  S2): contextual, diag-
nostic, therapeutic, general supportive care and care transition 
interventions.

Expert review

Recommendations were scored on three dimensions of applica-
bility: (i) actionability, the recommendation can be acted upon to 
improve patient care [20]; (ii) feasibility, the performance of the 
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recommendation can be measured, which means that data resources 
and collection, analysis and interpretation are possible (feasible); 
data are generally available and already routinely processed [21–25]; 
and (iii) validity, meaning the degree to which the indicator, derived 
from the recommendation, measures what it is intended to measure 
and/or has a direct effect on the quality of care [21, 26–29]. These 
three dimensions were assessed using a 9-point Likert scale. A score 
of 1 indicated that the recommendation was deemed not actionable/
feasible/valid, whilst a score of 9 indicated that the recommendation 
was very actionable/feasible/valid. An expert review was designed 
based on the RAND/University of California, Los Angeles (UCLA) 
modified Delphi panel method [30, 31]. This consists of a formal 
group agreement process which combines evidence from a system-
atic review followed by expert opinion by querying panellists to rate 
different topics on various dimensions. Our expert panel consisted 
of 11 international stroke experts, which corresponds to the recom-
mended panel size of 7–15 from the RAND/UCLA appropriateness 
method guidelines [31]. Experts were chosen based on their knowl-
edge on evidence-based medicine and guideline implementation.

Based on the results of the literature search the experts were 
provided with the definitions of the recommendations and three di-
mensions of applicability (Table S3) to be rated once on a 9-point 
Likert scale. Agreement between experts was defined as a score 
of ≥8 for at least 80% of the experts. The 80% cut-off point en-
sures strong intensity of agreement and enhances reproducibility of 

ratings with different experts [30, 32]. Data were collected online by 
using Qualtrics. Microsoft Excel was used for descriptive analyses.

RESULTS

Literature search

The electronic search yielded 2823 potentially relevant studies. 
After removal of non-English papers and publications before 2014, 
1618 studies were retained. Screening based on title relevance 
excluded 1532 studies. After abstract and full-text screening, 15 
articles met the inclusion criteria. Three extra papers were added 
via cross-referencing. In total, 18 studies were included in the final 
analysis (Figure 1).

Characteristics of the studies reviewed

Papers were divided into four categories based on publication type: 
six guidelines and seven (systematic) reviews, three papers describ-
ing the care process for patients with IS and two papers evaluating 
the care process for IS patients via performance measures were in-
cluded. Most papers were published on behalf of scientific organiza-
tions (Table S1).

F I G U R E  1 Study selection flowchart according to the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA). 
Flowchart designed based on Page et al. [19].
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Content of the studies reviewed

In total, 48 recommendations were extracted from the included 
articles (Table S3). The number of recommendations mentioned in 
each paper varied from six to 33. They were divided into five clinical 
topics: contextual (n = 5), diagnostic (n = 6), therapeutic (n = 6), gen-
eral supportive care (n = 24) and care transition interventions (n = 7) 
(Table  S2). Nineteen recommendations were identified that were 
present in half or more of the included papers. It was noticed that 
papers with a reduced number of recommendations provided less 
information on contextual elements, general supportive care and 
care transition interventions. This was most pronounced in papers 
describing performance measures and overviews; in both categories 
only one contextual recommendation was found. In the selected 
reviews, four out of seven papers mentioned a recommendation 
related to care transition interventions (Table S2). None of the se-
lected publications described all 48 recommendations.

Expert review

A group of 11 European experts with at least eight years of experi-
ence in stroke care (median 10) agreed to participate. The response 
rate was 100%. The experts were representatives from 11 European 
countries: Belgium, Denmark, Finland, France, Germany, Greece, 
Ireland, Italy, Norway, Spain and Switzerland. Table 1 shows the re-
sults of the expert review. When evaluating all 48 recommendations 
extracted from the systematic review, agreement scores varied per 
dimension of applicability: agreement on actionability was identified 
for 34 (70.8%) recommendations, in the dimension feasibility for 16 
(33.3%) and for 15 (31.3%) in the dimension of validity.

Considering all 48 recommendations included in this study, 
seven of the 48 recommendations (14.6%) were identified with 
consensus for all three dimensions of applicability. For contextual 
recommendations this was ‘use of a SU’; for diagnostic ‘exclusion of 
intracerebral haemorrhage as differential diagnosis’; and for thera-
peutic ‘administration of intravenous thrombolysis’. There were four 
recommendations relating to general supportive care: ‘performance 
of electrocardiography (ECG)/cardiac evaluation’, ‘non-invasive vas-
cular examination’, ‘deep venous thrombosis prophylaxis’ and ‘ad-
ministration of statins if needed’. Agreement on all three dimensions 
of applicability was not present for any of the recommendations on 
care transition interventions. For 14 of the 48 recommendations 
(29.2%), agreement was reached in two of the three dimensions of 
applicability. One of the two dimensions was always actionability, in 
combination with feasibility for eight (16.7%) and with validity for 
five (10.4%). For 16 recommendations (33.3%) agreement was found 
in only one of the three dimensions of applicability: 13 (27.1%) for 
actionability, one (2%) for feasibility and two (4%) for validity. The 
remaining 11 of the 48 (22.9%) did not achieve scores qualifying for 
agreement in any of the dimensions of applicability. The recommen-
dation on advanced care planning was the only one for which none 
of the experts gave a score of ≥8.

DISCUSSION

A systematic review was performed and 48 stroke care recommen-
dations were identified which were rated by 11 European stroke 
experts on actionability, feasibility and validity. In this study, an 
overview is given of existing guidelines and their recommendations 
for the care of patients with IS and guidance is provided to clinicians 
in selecting appropriate measures for care process improvements 
(Figure 2).

Variation in comprehensiveness of the IS care process descrip-
tion was observed in the 18 papers evaluated. This is reflected in 
differences in the number of topics discussed, although the scope 
of most papers was similar. No included publication described all 48 
extracted recommendations. A recent report from the World Stroke 
Organization [16] also stated that only a minority of stroke guide-
lines covered the entire care process. Another level of detail can be 
obtained depending on the document consulted by a healthcare pro-
vider seeking to improve the care process. Guidelines aim to provide 
easy access to evidence-based IS care recommendations. Variability 
may affect development of comprehensive care processes in an indi-
vidual hospital, especially if only a single guideline is considered [33]. 
It is conceivable that this will impact the choices in an implementa-
tion plan for improvement. Here the aim was to give an overall over-
sight and understanding of the current literature. The description 
of diagnostic and therapeutic recommendations was notably exten-
sive, indicating a focus on acute treatment for improving outcomes 
[34]. In comparison, general supportive care and care transition in-
terventions were less comprehensively described in the included 
papers. It is believed that a similar focus, in both literature and daily 
clinical practice, is required on the subacute and chronic phase as 
many complications (e.g., for dysphagia, post-stroke depression and 
fatigue) can be prevented with appropriate screenings [9, 35–37].

For seven recommendations agreement, defined as a score of ≥8, 
was identified for at least 80% of the experts, for three dimensions of 
applicability. (i) Admitting patients to SUs is of clear benefit, but their 
presence varies across Europe [10, 38, 39]. To improve quality and to 
reduce variability in stroke care, the European Stroke Organization 
initiated activities to install certification processes for SUs [40, 41]. 
(ii) Agreement on exclusion of intracerebral haemorrhage as a differ-
ential diagnosis illustrates the importance of neuroimaging to direct 
treatment plans for IS [42]. (iii) Despite clear benefit of intravenous 
thrombolysis for selected patients with acute IS, implementation can 
still be hampered by various factors (e.g., institutional hurdles, pa-
tient characteristics) [43, 44]. (iv) ECG changes are independent risk 
factors for 1-year mortality in IS patients, underlining the importance 
of performing ECG to, for example, document atrial fibrillation [45]. 
(v) Non-invasive vascular examination is essential to reveal the pres-
ence of a large vessel occlusion amenable for mechanical thrombec-
tomy. In primary stroke centres this will necessitate the transfer to 
comprehensive stroke centres where mechanical thrombectomy can 
be initiated [46]. (vi) Deep venous thrombosis is a frequent complica-
tion, as many of the patients are immobile, which negatively impacts 
outcome. Simple interventions can reduce risks of developing deep 
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TA B L E  1 Recommendations for stroke care scored for their actionability, feasibility and validity (dimensions of applicability) by experts.

Recommendations

Actionability Feasibility Validity

Percentage 
in [8,9]

Median 
(Q1–Q3)

Percentage 
in [8,9]

Median 
(Q1–Q3)

Percentage 
in [8,9]

Median 
(Q1–Q3)

Contextual

Transfer to an appropriate healthcare facility 73% 9 (7.5–9) 55% 8 (7–9) 82% 9 (8–9)

Stroke team activation 82% 9 (8–9) 55% 8 (7–8.5) 91% 9 (8–9)

Use of a stroke unit 82% 9 (9–9) 82% 9 (8–9) 100% 9 (9–9)

Advanced care planning 36% 7 (6.5–8) 0% 7 (6–7) 55% 8 (6.5–8)

Use of telemedicine 64% 8 (7–8.5) 36% 6 (6–8.5) 55% 8 (6–8)

Diagnostic

Initial evaluation: use of stroke severity scale 82% 9 (8–9) 91% 9 (8–9) 73% 9 (7.5–9)

Clinical (neurological) examination 100% 9 (9–9) 91% 9 (8–9) 64% 8 (7–9)

Exclusion of intracerebral haemorrhage as 
differential diagnosis

100% 9 (9–9) 100% 9 (9–9) 100% 9 (9–9)

Documentation of symptom onset 100% 9 (9–9) 27% 7 (7–8) 73% 8 (7.5–9)

Imaging: CT scan 91% 9 (9–9) 82% 9 (8.5–9) 73% 9 (7.5–9)

Imaging: MRI scan 64% 8 (6.5–9) 36% 7 (6–9) 64% 8 (7–9)

Therapeutic

Administration of IV thrombolysis 91% 9 (9–9) 82% 9 (8.5–9) 100% 9 (9–9)

Performing thrombectomy 91% 9 (9–9) 73% 9 (7.5–9) 100% 9 (9–9)

Administration of antithrombotics 100% 9 (9–9) 91% 9 (9–9) 73% 9 (8–9)

No administration of anticoagulation therapy 100% 9 (8.5–9) 91% 9 (9–9) 64% 8 (7–9)

Treatment of concomitant medical diseases 82% 9 (8–9) 36% 7 (7–8.5) 36% 7 (6–8.5)

Treatment and/or prevention of complications 82% 9 (8–9) 36% 7 (7–9) 45% 7 (7–9)

General supportive care

Airway management (ABCs) 91% 9 (9–9) 64% 9 (7–9) 82% 9 (8–9)

Glucose management 82% 9 (9–9) 55% 8 (7–9) 82% 8 (8–9)

New onset seizure assessment 91% 8 (8–9) 45% 7 (6.5–9) 55% 8 (6–9)

Oxygen administration 73% 9 (8–9) 73% 9 (7.5–9) 55% 9 (6–9)

Blood sampling 100% 9 (9–9) 100% 9 (9–9) 73% 9 (8–9)

Performance of ECG/cardiac evaluation 100% 9 (9–9) 100% 9 (9–9) 91% 9 (9–9)

Non-invasive vascular examination 91% 9 (8–9) 82% 8 (8–9) 82% 8 (8–9)

Blood pressure management: acute phase 100% 9 (9–9) 82% 9 (8–9) 64% 8 (7–9)

Blood pressure management: follow-up during 
hospital stay

100% 9 (8.5–9) 55% 8 (7–9) 82% 8 (8–9)

Temperature management 73% 9 (7.5–9) 64% 8 (7–9) 64% 8 (6.5–9)

First dysphagia screening 91% 9 (9–9) 64% 8 (7–9) 73% 9 (7.5–9)

Formal dysphagia screening by a speech 
pathologist

73% 8 (7,5–9) 36% 7 (5.5–8) 73% 8 (7.5–9)

Considering nutrition status; enteral feeding and 
nasogastric tube if necessary

82% 9 (8–9) 64% 8 (7–8) 64% 8 (7–9)

Deep venous thrombosis prophylaxis 82% 9 (8,5–9) 91% 8 (8–9) 82% 9 (8–9)

No administration of prophylactic antibiotics 91% 9 (8.5–9) 82% 9 (8–9) 55% 8 (7–8.5)

Administration of statins if needed 100% 9 (8.5–9) 82% 9 (8–9) 82% 9 (8–9)

Early carotid imaging 100% 9 (9–9) 73% 9 (7.5–9) 91% 9 (9–9)

No administration of urinary tract catheter 64% 9 (7–9) 64% 8 (7–8) 73% 8 (7.5–8.5)

Evaluation of pressure ulcer risk 82% 8 (8–9) 45% 7 (7–8.5) 73% 8 (7.5–9)

(Continues)
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venous thrombosis [47]. (vii) Administration of statins for secondary 
stroke prevention has been robustly validated and should be part 
of clinical SU routine [48, 49]. These seven recommendations can 
provide a starting point for healthcare professionals seeking easily 
implementable quality measures. As this can remain challenging, the 
following actions can be considered to facilitate the implementation 
process: ensure enough knowledge and education chances for the 
multidisciplinary team to update their knowledge about newly im-
plemented recommendations; provide detailed (online) protocols 
and feedback mechanisms (e.g., by using and visualizing quality indi-
cators); and stimulate leadership engagement [18, 50].

Although agreement for other recommendations was less ro-
bust, as there was no consensus for the three dimensions of ap-
plicability, they may have an important role in the care process. 
Therefore, it is of interest to understand the limitations with regard 
to their applicability. The presence of implementation barriers can 
cause absence of consensus regarding feasibility and explain the gap 
between evidence and daily clinical practice [5–7]. The literature 

addresses limited workforce, lack of equipment and education as 
barriers for implementation of protocols related to general support-
ive care [51]. Several recommendations were evaluated as less fea-
sible. Advanced care planning may seem understandable from the 
perspective that patients are admitted in the setting of an acute ill-
ness. It may be more appropriate to talk about such a sensitive topic 
in a more chronic phase where this can be timely discussed with 
patients and relatives. The evaluation of telemedicine may depend 
on the country and area where experts have their clinical practice. 
For physicians working in urban areas, where the nearest hospital 
with expertise in acute stroke care may be nearby, the need to de-
velop a telemedicine programme may be limited. However, in rural, 
less densely populated areas telehealth may be critical and hurdles 
should be addressed [52].

The diagnostic pathway for most patients is clear, but documen-
tation of symptom onset can be challenging. A substantial propor-
tion of patients wake up with stroke symptoms or are alone at the 
moment of onset. In the context of aphasia healthcare professionals 

Recommendations

Actionability Feasibility Validity

Percentage 
in [8,9]

Median 
(Q1–Q3)

Percentage 
in [8,9]

Median 
(Q1–Q3)

Percentage 
in [8,9]

Median 
(Q1–Q3)

No administration of neuroprotection agents 73% 9 (7.5–9) 82% 9 (8.5–9) 55% 8 (7–9)

Evaluation of blood volume/fluid status 73% 9 (7.5–9) 45% 7 (6.5–9) 45% 7 (5–9)

Evaluation of incontinence and constipation 73% 8 (7.5–9) 55% 8 (6.5–8.5) 45% 7 (6.5–8.5)

Oral hygiene care 82% 8 (8–9) 36% 7 (6–8) 55% 8 (5.5–8.5)

Palliative care 91% 9 (8.5–9) 55% 8 (7–9) 73% 9 (7.5–9)

Care transition interventions

Performing depression screening 45% 7 (7–8.5) 27% 7 (6–7.5) 36% 7 (6.5–8)

Performing ADL screening/screening for 
rehabilitation needs

91% 9 (8–9) 55% 8 (7–8.5) 64% 8 (7–9)

Stroke education 55% 8 (7–8.5) 18% 7 (6–7) 45% 7 (6–8)

Patient mobilization 91% 9 (8–9) 64% 8 (7–8) 64% 8 (7–9)

Tobacco use counselling 73% 8 (7.5–9) 27% 7 (6.5–7) 82% 9 (8–9)

Discharge planning 82% 8 (8–8.5) 45% 7 (7–8) 55% 8 (7–8)

Providing (early) rehabilitation 82% 8 (8–9) 27% 7 (7–7.5) 64% 8 (7–9)

Note: The recommendations extracted from the systematic review were scored on a 9-point Likert scale on the three dimensions of applicability—
actionability, feasibility and validity—by 11 international experts. The percentage of experts that give a score of 8 or 9 are given, as well as the 
median score for that recommendation. Recommendations for which consensus was reached are shown in bold.
Abbreviations: ABCs, Airway, Breathing, Circulation; ADL, activities of daily living; CT, computed tomography; ECG, electrocardiography; IV, 
intravenous; MRI, magnetic resonance imaging.

TA B L E  1 (Continued)

F I G U R E  2 Research overview. This figure provides an overview of the systematic review and expert opinion. The recommendations 
are listed in the first column. In the second column, the frequency with which each recommendation was mentioned in the included 
papers is displayed. The following columns indicate whether there was expert consensus (green) or not (blank) for the three domains of 
applicability. Within each clinical topic category, the recommendations are ranked based on the following priority criteria, from highest to 
lowest: the recommendations with consensus in the three domains of applicability; the recommendations with consensus for actionability 
and feasibility; the recommendations with consensus for actionability and validity; the recommendations with consensus for actionability 
alone, with the highest consensus percentage first; the recommendations with consensus for feasibility alone and the recommendations 
with consensus for validity alone; recommendations for which no consensus was reached. If the criteria described above were the same 
for multiple recommendations, their ranking was further refined by the frequency of their mention in the papers included in the systematic 
review.
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rely on others to obtain exact stroke onset times which may be dif-
ficult or take time. The typical neuroimaging planned in the acute 
stroke remains computed tomography as the first choice as magnetic 
resonance imaging is logistically not always feasible resulting in lon-
ger door-to-treatment times, although exceptions do exist.

Therapeutic interventions related to reperfusion and antithrom-
botics were judged feasible but treating concomitant medical disease 
and prevention of complications revealed lower ratings. A possible 
explanation could be that these treatments are beyond the expertise 
of stroke physicians. Decreased scores were noticed for most care 
transition interventions. This may be an illustration of the focus on 
acute care over the last years as a result of great progress in reper-
fusion strategies. Similar attention is required towards for instance 
depression screening and proper education on stroke prevention for 
which communication skills are essential to reach out and connect 
with patients. Limited capacity for organizational change is a known 
hurdle for evidence-based stroke care [5]. Continued efforts to iden-
tify and develop actions to remove barriers are needed especially 
when recommendations are actionable and valid but perceived as 
less feasible in the existing environment.

Lack of agreement on validity suggests that experts deem the 
impact of those recommendations on improvement of clinical out-
come to be less certain. For most items no clear lack of agreement on 
validity was noticed with the exception of the treatment of concom-
itant medical disease and prevention of complications and several 
items for care transition. This evaluation of reduced validity may re-
flect less robust evidence for certain of these recommendations [1].

Overall, higher agreement was found on actionability than fea-
sibility and validity. One recommendation with low actionability 
agreement was advanced care planning, which may reflect a taboo 
or reduced familiarity surrounding communication about end-of-life 
decisions. Low actionability agreement was also found on depres-
sion screening, potentially due to the lack of evidence for optimal 
screening tools in IS patients [36]. Depression screening had lower 
ratings for all dimensions of applicability. This is one of the more 
recent recommendations as awareness on the importance of men-
tal wellbeing is increasing. Based on the interpretation of the ex-
perts, implementation is currently hampered and needs further 
exploration.

When trying to improve the IS care process, it is important to 
identify possible barriers and response to them in advance [5]. The 
lack of agreement found in this study may provide assistance to 
healthcare professionals to predict potential problems with the ini-
tiation of quality improvement projects OR when initiating quality 
improvement projects.

In the current study applicability was assessed according to 
three vectors: actionability, feasibility and validity. It is believed that 
the used framework has important value but it is acknowledged that 
others exist, such as the Clinical Practice Guidelines Applicability 
Evaluation (CPGAE-V1.0) scale [53] which focuses on four domains: 
technical, coordination of support, structure and content, and the 
role of the guidelines. Linan et al. [54] developed the ‘Instrument for 
evaluating applicability of clinical practice guidelines’, highlighting 

the domains availability, readability, acceptability and feasibility. 
There are also frameworks available for assessing the quality of clin-
ical practice guidelines like the AGREE tool [55], which is beyond the 
scope of this research. It would be conceivable that analysing ap-
plication and implementation with another framework would have 
resulted in different findings.

The literature review was performed systematically and inter-
national experts were consulted to ensure generalizability of the 
results. However, some limitations must be acknowledged. First, 
exact comparison between 18 included papers was difficult, as pa-
pers were included that describe the care process in different ways 
(e.g., guideline papers vs. systematic review). Secondly, papers were 
included only if they described the complete care process for pa-
tients with IS from emergency department admission to neurology 
ward discharge. Papers describing only the acute phase or one part 
of the care process were excluded, which may cause selection bias. 
In recent years the European Stroke Organization has published 
and expedited focused guidelines on specific components of the 
care process. These were beyond the scope of this review as the 
intention was to evaluate the guidelines professionals would consult 
when considering updating the entire IS care process. It is acknowl-
edged that these specific guidelines have value in quality improve-
ment projects related to specific parts of the care process. Thirdly, 
although the expert panel was conducted according to the RAND/
UCLA method guidelines, the influence of the opinion of experts is a 
limitation, as the degree of applicability can be subjective, depend-
ing on the resources available within their specific healthcare con-
text. Fourthly, the findings need external validation to show that the 
appreciation by the experts is reflected in clinical practice. Ideally 
an implementation study of the various recommendations should be 
performed followed by a structured evaluation of applicability by 
the team members involved.

CONCLUSION

In this systematic review on the complete care process for patients 
with acute IS, 48 different guideline recommendations were ex-
tracted. Agreement on applicability between experts was present 
for seven recommendations. These may provide a first and solid 
foundation when updating the care process for patients with IS. 
When initiating quality improvement projects, it is important to un-
derstand and target barriers that may hamper implementation. This 
may alter the applicability of various recommendations on which full 
agreement was not present.
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