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Abstract: Data show that ischemic stroke is one of the leading causes of death and disability worldwide.
Knowledge of ischemic stroke-related guidelines is vital for health care professionals working in the
Emergency Departments (EDs) because it affects the early diagnosis and timely treatment to combating stroke.
We aimed to explore knowledge regarding the recognition and management of the ischemic stroke among
Greek-Cypriot emergency health care personnel (nurses and physicians). A descriptive cross-sectional
correlation study was implemented from November 2019 to April 2020 across 4 private and 7 public EDs in
Cyprus. Data were collected with the use of a self-reported questionnaire, developed by the research team. 255
nurses [Response Rate (RR): 74.1%] and 26 physicians (RR; 47.3%) completed the questionnaire. The
participants gave a correct answer to an average of 12.9 statements from a total of 28 (SD: 4.2) with nurses and
physicians scoring a mean of 12.9 (SD:4.1) and 15,7 (SD: 4) respectively. Participating hospitals scored an
average of 10.3 to 14.1. Participants with previous training scored an average of 1.45 additional correct answers.
Greek-Cypriot health care professionals in EDs reported poor to moderate knowledge about ischemic stroke
highlighting the need for targeted and continuous education and further study of factors related with this may
be of interest. Also, development and implementation of evidence-based protocols and enhanced education
regarding ischemic stroke should be considered essential interventions for emergency health care
professionals.

Keywords: early arrival; emergency department; healthcare professionals; hospital care;
knowledge; management; prehospital care; recognition; stroke

1. Introduction

Stroke represents a major healthcare burden as it is associated with significant morbidity,
including disability, and mortality [1-3]. Modern intra-arterial therapies of ischemic stroke
(thrombolysis/ thrombectomy) have a narrow optimal therapeutic window, beyond which clinical
outcomes deteriorate [4,5]. Therefore, timely recognition and management of patients suffering an
ischemic stroke is vital, since it renders more patients as suitable candidates for such therapies.

Guidelines on stroke diagnosis and management are renewed regularly [5-7]. It is, however, a
matter of ongoing research whether healthcare professionals involved in stroke care have up-to-date
knowledge on this subject. A significant amount of research has been dedicated on pre-hospital acute
stroke care; from the assessment of knowledge [8,9] to the development of triage techniques [10] and
targeted educational interventions for improving knowledge and optimizing stroke recognition
and fast transfer to dedicated stroke centers [11-13]. What is also pivotal, however, is the timely
admission of the stroke patients to the Emergency Department (ED). Delays in first-contact diagnosis
and interfacility transfer are to be attributed to the hospital-to-hospital transfer [14], whereas hospital
door-to-revascularization delays are dependent mainly on the ED staff, nurses and physicians, who
represent the next set of healthcare professionals (HCPs) that the stroke patient encounters, following

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202311.0825.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 November 2023

2

paramedics [15,16]. Stroke patients might also present themselves straight to the ED, thus making ED
personnel their first medical contact. Among various barriers highlighted by review articles as
hindering guideline-based management of stroke patients [17,18], insufficient knowledge and stroke
unawareness are encountered among personnel involved in acute stroke care, mainly EDs, whether
physicians [19-26] or nurses [20,21,33,22,23,27-32]. The phenomenon is universal; studies have
explored ED personnel from the USA [21,28-31], Great Britain [27], Scandinavia [19,23], India [33],
Kenya [34], Saudi Arabia [25,26] and Australia [22,24], countries, that is, with diverse management
and various levels of acute stroke care. Level of knowledge regarding signs and symptoms of stroke
and eligibility criteria for intra-arterial therapies have been quantified in most studies through
physically administered [20,21,27-29,31,33,34], mailed [19,22] or web-based [24,25,30] questionnaires,
usually author-developed [27,28,31] and based on available guidelines or fast stroke-recognition
codes or scales.

In recognition of the critical role played by ED in minimizing door-to-revascularization times
and enhancing stroke outcomes, we embarked on a study in the Republic of Cyprus. Our research
aimed to assess the knowledge of stroke recognition and management among healthcare
professionals working in the ED for the first time in Cyprus. Given that both nurses and physicians
play key roles in the initial in-hospital stroke care within Greek-Cypriot EDs, our study targeted both
of these healthcare provider populations.

2. Materials and Methods

2.1. Design and Setting

This was a descriptive comparative study, which invited all 12 Emergency Departments (EDs)
of public and private hospitals (seven and five hospitals, respectively) across the Republic of Cyprus
to participate. All seven public [Hospital A (HA), Hospital B (HB), Hospital C (HC), Hospital D (HD),
Hospital E (HE), Hospital F (HF), Hospital G (HG)] and four of the five private hospitals [Private
Hospital A (PHA), Private Hospital B (PHB), Private Hospital C (PHC), Private Hospital D (PHD)]
provided consent. Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
was followed [35].

2.2. Participants and Sample Size

Target population consisted of nurses and physicians (termed HCPs hereafter) who had worked
for at least one shift at an ED of a consent-granting medical institution, had the ability to read and
write in Greek, and had provided a written informed consent. No criteria for exclusion were applied.
A power analysis was conducted using the G-Power statistical software [36] to detect a small effect
size (R2=0.06) related to the demographic characteristics of ED HCPs on their stroke knowledge. In
this analysis, a linear regression model was utilized, which included 7 variables, and it determined
that, in order to achieve a statistical power of 80% and maintain a 5% level of statistical significance,
a minimum sample size of 247 individuals would be necessary. Convenient sampling was
implemented for enrollees and a total of 399 questionnaires were distributed.

2.3. Data Collection and Instrument

Data collection took place from November 2019 to April 2020 during which an anonymous self-
administered paper questionnaire was distributed to participants in the participated EDs by the
research team. All EDs were accessed at least 3 times each, during the 3 different shifts of the same
day, and ED HCPs were invited to participate anonymously, after a brief presentation of the study
aim. The questionnaire commenced with an introductory cover letter that provided a comprehensive
explanation of the study and its objectives. The survey sheet, comprising 37 questions, covered the
following areas:

doi:10.20944/preprints202311.0825.v1
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- Personal data (8 closed-ended questions): This section assessed social demographics (age, gender,
profession, education level), employment status (type of hospital, years of work experience) and
previous education or training in stroke along with the sources of such education.

- Knowledge on stroke recognition and management (28 questions). This section assessed:

(a) General knowledge on stroke [Question regarding general knowledge on stroke (QGK)]: 4
questions with possible responses include ‘right’, “wrong’ or 'I don't know’

(b) Knowledge on stroke recognition [Question regarding knowledge on stroke recognition
(QKSR)]: 2 multiple choice questions and 6 questions with possible responses include
‘right’, “‘wrong’ or 'T don't know’

(c) Knowledge on stroke management [Question regarding knowledge on stroke
management (QKSM)]: 2 multiple choice questions and 14 questions with possible
responses include ‘right’, “‘wrong’ or 'l don't know’]

(d) Self assessment on knowledge on stroke recognition and management: 1 question with
possible responses include 'poorly’, 'well’, 'very well’ and ‘expert’.

Participants were not afforded any preparation time; they were required to complete the
questionnaires under the supervision of a member of the research team within a maximum of 15
minutes. Subsequently, the completed questionnaires were placed in anonymous envelopes, while
the signed consent documents were stored separately.

2.4. Questionnaire Development

A pertinent questionnaire in the Greek language had not been previously created. Additionally,
existing literature did not adequately incorporate the latest stroke guidelines, specifically those from
2018, which were in effect during the study. In light of these factors, we chose to undertake a
systematic process to develop a new tool for assessing knowledge of stroke recognition and
management. This new instrument was designed to align with the 2018 American Heart Association
(AHA) and American Stroke Association (ASA) stroke guidelines [37], as well as their 2019 update
[5], all adapted to the Greek language.

The questionnaire package was developed by study researchers through a staged procedure,
according to the Delphi method [38], in which the following individuals were involved: the main
researcher; a nurse with 4 years’ experience in an acute stroke care unit abroad; a stroke-
specialist/Neurologist with a 10-year experience in a dedicated stroke care center abroad; a Professor
of Neurology of the Medical School of the University of Cyprus; an Internal Medicine specialist, with
further specialization in acute stroke care in the Stroke Unit of the Royal Infirmary of Edinburgh; and
a nurse with a 10-year experience in ED. During the first stage, the main researcher proposed to the
committee 35 knowledge questions, based on the 2018 ASA/AHA stroke guidelines, and 10 personal
data ones. Three stages followed, during which the members of the committee graded the questions
on a 5-point Likert scale, and, under the agreement that questions accumulatively scoring below 80%
would be excluded, ended up with 28 knowledge and 8 personal data questions. The aforementioned
questions were categorized into the following sections: general inquiries (consisting of 4 questions),
questions related to stroke recognition (comprising 8 questions), and questions concerning stroke
management and in-hospital follow-up (totaling 16 questions). The survey was completed by a
convenience sample of 15 nurses in the HD, not included in the study’s final sample, and
redistributed 15 days later, for internal consistency assessment.

2.4. Ethics Approval

The study was initially approved by the National Committee of Bioethics of Cyprus
(EEBK/EP/2019.01.74) followed by approval from the Ministry of Health of the Republic of Cyprus
(0514/2019). Each hospital administration was then approached and consent for enrollment of
personnel from the respective ED was requested. All participants gave their informed written
consent. Furthermore, the study's cover letter explicitly stated that all data would be kept
deidentified, accessible solely to the research team, and securely stored in pass-word-protected files.
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We also emphasized the voluntary nature of participation in the study. Each questionnaire package
was delivered in unmarked, sealed envelopes without any identifiable features. The study was
conducted in accordance with the principles outlined in the Declaration of Helsinki. It's important to
note that no interventions were conducted on patients during the course of this study.

2.5. Data Analysis

The internal consistency of the tool was calculated with the Cronbach’s alpha and the inter-rater
reliability with the kappa statistic [39]. Kappa values, representing the agreement between the
answers provided by the 15 participants during the first and the second time the questionnaire
package was distributed, were interpreted as follows: 0.00-0.20 no agreement; 0.21-0.40 satisfactory;
0.41-0.60 moderate; 0.61-0.80 strong; and 0.81-1.00 almost perfect [40]. The knowledge level of study
participants, that is the sum of correct answers across the 28 questionnaire items, was presented as
mean +/- standard deviation. The correlations between stroke knowledge levels and the
characteristics of participants were investigated through independent samples t-tests and ANOVA,
comparing different groups of participants, according to e.g., previous training on stroke care or years
of work experience. Variables that were found to be statistically significantly associated with stroke
knowledge in univariate analysis were then entered into a multivariate, linear regression model to
identify independent predictors of stroke knowledge. Statistical analysis was performed with the
Statistical Package for Social Sciences (SPSS), version 25.

3. Results

3.1. Questionnaire Testing

Cronbach’s alpha was found to be 0.71 for the complete 28-item stroke knowledge questionnaire,
0.66 for the 4 general knowledge items, 0.45 for the 8 items regarding stroke recognition, and 0.62 for
the remaining items on stroke treatment and follow-up. Table 1 presents the 28-item stroke
knowledge questionnaire, translated in English, and the respective kappa values, all of which
demonstrated an agreement percentage of over 70%, denoting acceptable inter-rater variability.

Table 1. 28-item, author-developed questionnaire on stroke knowledge and respective kappa values
and agreement percentages (run-in sample, N=15).

Question Kappa Agreement percentage

1. Every patient presenting with an
AIS should be treated as a medical

emergency, whether eligible for 073 87%
thrombolysis or not (QGN)
2. AIS represents a life-threatening o
situation (QGN) 086 93%
3. EDs play a vital role in the early
recognition of AIS and the timely 1.00 100%
commencement of treatment (QGN)
4. EMS personnel should inform ED
about the transfer of a patient with 0.33 73%
probable AIS (QGN)
5. NIHSS is the proposed scale for 0.55 80%

AIS severity assessment (QKSR)
6. A patient presenting to the ED
with AIS is most likely to experience
which of the following symptoms? i)
tremor, dizziness, vomiting;; ii) 0.47 80%
altered level of consciousness,
tachypnea, cyanosis; iii) unilateral
arm or leg weakness or face
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drooping or difficulty speaking;
(QKSR)

7. Which of the following can mimic
an AIS? i) Hypoglycemia, ii)
hyperkalemia, iii) heat stroke, iv)
pulmonary embolism (QKSR)

8. Brain MRI is the recommended
diagnostic modality to differentiate
between ischemic and hemorrhagic
stroke (QKSR)

9. In a patient with suspected stroke,
clinical examination and history

taking can securely differentiate 0.21 67%

between ischemic and hemorrhagic

stroke (QKSR)
10. 60 minutes is the maximum time
allowed from the arrival of the
patient at the AED and the 0.71 87%
commencement of diagnostic
examinations (QKSR)

11. A patient with suspected stroke,
regardless of severity and
neurological deficit, must be placed
in bed, supine (QKSR)

12. In patients with suspected AIS,
blood pressure should be measured
on both arms and a finger stick
glucose test performed (QKSR)
13. Hypotension and hypovolemia

should be treated before starting 1.00 100%

thrombolysis (QKSM)

14. Thrombolysis must be
administered to eligible AIS patients
within a time-window of 3 hours
(QKSM)

15. Patients aged over 80 years
should be excluded from 0.47 80%

thrombolysis (QKSM)

16. In an AIS patient about to receive

thrombolysis, the maximum

acceptable body temperature is: i) 37 0.25 73%
°C, ii) 37,5°C, iii) 38 °C, iv) 38,5 °C
(QKSM)

17. The lowest acceptable blood

glucose level for a patient about to
receive thrombolysis is 60 mg/dl
(QKSM)

18. If the patient that is about to
receive thrombolysis demonstrates
an oxygen saturation of <94%, we
administer oxygen via nasal cannula
and proceed with thrombolysis as
planned (QKSM)

19. What is the recommended dose
of rt-PA in an AIS patient? i)
0.9mg/kg, ii) 90mg/kg, iii) 0.6mg/kg;
iv) 1.3mg/kg (QKSM)

0.59 87%

0.48 73%

1.00 100%

0.59 80%

0.57 80%

0.86 93%

0.66 87%

0.86 93%
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20. What is the maximum acceptable
blood pressure before administering
thrombolysis? i) 200/115mmHg; 0.42 87%
230/115mmHg; iii) 215/120mmHg;
iv) 185/110mmHg (QKSM)

21. During the administration of
thrombolysis, blood pressure must
be measured every 30 minutes
(QKSM)

22. Administration of aspirin is
recommended within 24 to 48 hours 0.81 93%
after thrombolysis (QKSM)

23. Thrombolysis can be
administered to an AIS patient who
is receiving a therapeutic dose of
heparin (QKSM)

24. Maximum allowed dose of r-tPA
is 40 mg (QKSM)

25. For thrombolysis to be
administered, blood tests, chest x-
ray and electrocardiogram must all
be completed (QKSM)

26. After thrombolysis treatment, the
patient must be transferred to an 1.00 100%

ICU for 12 hours (QKSM)

27. In a patient who has received
thrombolysis, vital signs should be
taken regularly only during the first
12 hours receiving r-tPA (QKSM)
28. In a patient with a severe stroke
and large-vessel occlusion, thus with
an indication for thrombectomy, we

immediately administer 0.86 93%
thrombolysis (if the patient is
eligible for that) and thrombectomy
follows (QKSM)
AIS: Acute Ischemic Stroke; ED: Emergency Department; EMS: Emergency Medical Services; ICU: Intensive Care
Unit; NIHSS: National Institutes of Health Stroke Scale; MRI: Magnetic Resonance Imaging; QGN: Question
regarding general knowledge on stroke; QKSM: Question regarding knowledge on stroke management; QKSR:

0.66 87%

0.42 87%

0.84 93%

0.81 93%

1.00 100%

Question regarding knowledge on stroke recognition; r-tPA: recombinant-tissue Plasminogen Activator.

3.2. Characteristics of the Srudy Participants

281 questionnaires were returned completed [response rate (RR) 70.4%]. In particular, response
rate among nurses was 74.1% (255 questionnaires returned out of 344 distributed), while among
physicians 47.3% (26 out of 55). Participants were predominantly female (53%); more than half
(55.2%) belonged to the age group of 30-39 years. Regarding educational attainment, almost two out
of three (61.9%) were university graduates, while a Master’s degree had been obtained by 35.3% of
respondents. 70% of respondents had a work experience of over 4 years in an ED and the largest
contribution to the study sample came from the four state hospitals HB, HC, HD and HE: 10.7%,
18.5%, 26.3% and 10% of total returned questionnaires, respectively. Private hospitals contributed to
15.7% of study participants.

As for prior education or training relevant to stroke care, more than half of ED HCPs (55.9%)
stated that they had received such training in the past. Table 2 presents the sources of such education
or training.
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Table 2. Sources of prior education/ training in stroke care among Emergency Departments healthcare
professionals (N=157%).
Nurses Physicians Total
Where did you last receive
stroke education or N (%) N (%) N (%)
training?
Self-guided study 3(2.2) 2 (10) 5(3.2)
ional
Congress/ educationa 19 (35.8) § (40) 57 (36.3)
workshop
Class (post-graduate level) 6 (4.4) 1(5) 7 (4.5)
Class (undergraduate level) 38 (27.7) 8 (40) 46 (29.3)
Brief presentation on stroke 37 (27) 0(0) 37 (23.5)
care
Leaflet/ oth inted
caflet/ other printe 4(2.9) 1(5) 5(3.2)
material
Total 137 (100) 20 (100) 157 (100)
* Only respondents who stated they had had relevant stroke education/ training in the past were included in

this table.

3.2 Stroke Knowledge Levels

As demonstrated on Table 3, study participants, either nurses or physicians, fared rather poorly
at the 28-item stroke knowledge questionnaire. Participants produced equally low scores in the stroke
recognition and stroke management parts of the questionnaire, which were significantly lower than
the respective general knowledge section scores. The distribution of achieved scores followed the
normal distribution, with the majority of nurses’ total scores hovering between 10-20 and the
physicians’ ones between 15-20. Figure 1 demonstrates the ranking of the stroke knowledge
questionnaire items according to the percentage of participants who answered correctly. As expected,
the general knowledge questions (1-4) were answered correctly by the majority of respondents. When
isolating physicians though, the most frequent correct answer was corresponding to question 7 (acute
ischemic stroke mimics — hypoglycemia), reaching 96.2%. As for the four items with the lowest scores
(questions 26, 16, 25, and 14, with correct answers provided by only 7.1%, 13.2%, 16%, and 17.8% of
participants respectively), all were related to thrombolysis. They covered topics such as the transfer
of thrombolysed patients to the ICU, the acceptable body temperature to commence thrombolysis,
the completion of blood workup and other necessary tests before the administration of thrombolysis,
and the recommended thrombolysis time window. Participant self-assessment indicated that 58.4%
felt they performed 'well,' 21% 'very well," and 20.6% "poorly.'

Table 3. Performance of study participants in the 28-item stroke knowledge questionnaire (N=281)

Nurses Physicians Total
Mean (SD) Mean (SD) Mean (SD)
Total score 12.6 (4.1) 15.7 (4) 129 (4.2)
General knowledge on 3.5(0.9) 3.7 (0.9) 3.5(0.9)
stroke (4 items)
Stroke recognition (8 3.9(1.6) 5(1.5) 4 (1.6)
items)
Stroke treatment (16 5.2(2.7) 7(2.4) 5.4 (2.7)
items)

SD: Standard Deviation.


https://doi.org/10.20944/preprints202311.0825.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 November 2023 doi:10.20944/preprints202311.0825.v1

GCroscw G4 L]
item 2 I 55 49
Item 4 S 5, 155
Item 1 I 5], D3
Item 7 I 51, 196
Item 13 I 50,45
Item 6 LU
Item 12 I 71, 5%
Item 20 IS 54 4%

Item 27 I (),

Item 18 I 8 5

ftem 11 I 5, 555

Item 9 I (), 60

Itam 17 IS 3R,4%

Item 22 I 17,45

Item 19 S—— 12, 0%

Item B I 2,09

ltem 10 —————— 1], 7%

Item 28 I 3(),5%

Item 23 I 7C,5%%

Item 15 I PO, 7

Item 24 DI 5,5

ltem S I 4 0%

ltem 11 mE—— 77 5%

ltem 14— 17, 8%

Item 25 e 16,0%

Item 16 m— 13, 2%

ltem 26 mmm 7,1%

Figure 1. Ranking of questions of stroke knowledge questionnaire according to percentage of
participant that answered correctly (N=281).

3.3 Univariate and Multivariate Predictors of Stroke Knowledge

The observed difference in stroke knowledge in favor of ED physicians versus nurses was found
to be statistically significant in total knowledge score (p <0.001) and in stroke recognition knowledge
(p=0.001). Prior participation in stroke education/training, reported by 137 nurses and 20 physicians,
was associated with a statistically significantly higher stroke knowledge score by 1.45 units on
average. Other sociodemographic factors, such as gender, age, or type of hospital (public vs. private)
had no impact univariately on the performance on the knowledge questionnaire.

With regard to work experience, participants were divided into 6 groups, with <1, 1-5, 6-10, 11—
20, 21-30, and >30 years of work experience in EDs. This variable, together with the aforementioned
ones in univariate analysis, were entered into a multivariate linear regression model, the results of
which are demonstrated in Supplemental Table S1. In particular, a statistically significant effect of
the participants’” work experience on stroke knowledge was found, with all groups of work
experience being superior to the <1 year of work experience, and with increasing beta values as age
increases (see Table S1). Moreover, significant differences among participating hospitals were
evident, with the HC exhibiting the highest scores, although no difference was, again, found
collectively among public versus private hospitals. Educational attainment was, surprisingly, found
to not influence stroke knowledge, with the exception of a small tendency towards statistical
significance of mastering a university’s degree. The superiority of physicians’ knowledge versus
nurses displayed in univariate analysis retained its statistical significance within the multivariate
model, driven here mainly by a difference in stroke recognition/diagnosis. Finally, having prior
education or training on stroke was once again found to be a statistically significant and independent
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predictor of higher levels of knowledge in general stroke knowledge, stroke recognition, and stroke
management.

4. Discussion

In this study, we demonstrated rather low levels of stroke knowledge among HCPs working in
EDs throughout the Republic of Cyprus, using a newly developed and validated questionnaire.
Higher levels of good stroke knowledge, were found in multivariate analysis to be significantly
associated with: extensive experience, being a physician rather than a nurse; and prior education or
training in stroke management.

The level of stroke knowledge among HCPs in the present study was found to be 46%,
proportionally rated among the lowest in available literature, since overall rates range roughly from
50 to 70%. Harper et al., demonstrated in one of the first studies in the field, a mean score of 53% of
stroke knowledge among 20 US nurses who had completed a short, 10-item questionnaire [28]. In
another study from the US, 63 nurses and paramedics scored 58% on average on a 10-item, evidence-
based, multiple choice, knowledge quiz [29]. In a study from Brazil, 20 nurses were tested on the
recognition of stroke signs and symptoms and scored an average of 68.5% [32], while other
populations of emergency health care professionals from Saudi Arabia [11] and India [33] achieved
even higher scores, namely 64% and 68.8% respectively. In a recent nationwide study from Malaysia,
conducted with an online questionnaire among HCPs was found that 76% of the respondents had
good knowledge of stroke [41].

Comparing, however, stroke knowledge levels from various studies can be challenging, since i)
the types of healthcare professionals studied are not uniform: nurses, paramedics, physicians, even
medical students [34], with various training backgrounds, are included in various combinations; ii)
the stroke care settings are diverse: dedicated stroke care units, emergency departments, or pre-
hospital emergency services; iii) the tools used to quantify stroke knowledge are, again, not universal,
and most often author-developed for the purposes of every single study; and iv) study populations
stem from different countries, with vast differences in stroke care organization and large deviations
in the implementation of guideline-based therapies. Despite these shortcomings, a universal
conclusion can indeed be reached, and that would be of an overall sub-optimal stroke knowledge
level among healthcare professionals engaged in stroke care.

Should one look into specific fields of stroke knowledge, would realize that the guideline-
proposed time-window for thrombolysis in patients with acute ischemic stroke was known to only
17.8% of the participants in our study, a percentage significantly lower than the ones reported in
relevant literature. In a study in an academic, US, tertiary hospital that involved 58 emergency
department healthcare providers, 56% of respondents were familiar with the 3-hour thrombolysis
time-window [21], whereas in a stroke referral center in Kenya 53.8% of respondents were aware of
it, although 2/3 of participants were medical students [34]. Similar results were found in a Chinese
study with 54% of community physicians be aware of the time — window for thrombolysis [42]. The
extremely low performance of Greek-Cypriot ED HCPs in the corresponding question regarding the
current guideline of the 3-hour thrombolysis time-window was accompanied by a knowledge gap
regarding other, thrombolysis-related, questionnaire items, namely questions 21, 25, 26, 16 (see
Figure 1 and Table 1). Albart et al., also found lower knowledge results regarding thrombolysis, albeit
the high overall knowledge scores [41], underlining the need for urgent, targeted training/education
on thrombolysis for HCPs involved in the care of stroke patients.

Regarding the stroke recognition codes, only 24.9% of the respondents in our study stated that
the NIHSS was the proposed tool for AIS severity assessment, which probably denotes unfamiliarity
with the scale. This finding is in line with the 62% of US ED workers in the study by Lamba et al that
reported being unfamiliar with the NIHSS [21] and the 31.25% of prior knowledge of the NIHSS
among ED nurses in a rural hospital in Brazil [32]. In stark contrast to that, Reynolds et al. reported
high levels of knowledge of NIHSS, amounting to 88.6%, in a sample of 88 nurses which, however,
were highly specialized as they were employed in neurocritical care in a US university hospital [31].
Dissemination of material concerning the NIHSS, along with dedicated, focused, and repeated
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training in NIHSS completion in diverse clinical scenarios (from the comatose to the aphasic stroke
patient) is deemed necessary within the Greek-Cypriot EDs.

We herein demonstrated a significant and rather linear association between years of work
experience and performance in the stroke knowledge test, which proved to be an independent
predictor in multivariate analysis across all groups of work experience, when compared to the <1-
year experience. This finding lies in accordance with other studies. Specifically, Harper et al., showed
that more years of experience in emergency nursing were correlated with higher knowledge scores
[28]. The level of clinical experience among sub-Saharan nurses was the most significant predictor of
certain knowledge or skills, such as the choice of the appropriate IV fluid to be administered in stroke
patients or the time-window for thrombolysis, as described by Lin et al. [34]. However, this
observation has not been consistent across relevant literature. A polish study showed that paramedics
with less than 11 years of experience were more well-grounded compared to their experienced
colleagues. The finding was attributed to the recent training and the up to date guidelines [43].
Adelman et al. showed, in a large sample of 875 nurses in a single US academic center, no association
of clinical experience, expressed in years of employment (<1, 1-3, 4-10, and >11), with adequate
knowledge on stroke warning signs [30]; one could argue, though, that stroke knowledge was, in this
study, rather restrained to only one aspect of stroke, that of early recognition through warning signs,
and did not include other measures of stroke awareness, such as thrombolysis issues or patient
management following that. A wider stroke knowledge base could possibly have discriminated an
experienced from an inexperienced health professional involved in stroke care.

As regards to the contribution of previous stroke education or training on higher stroke
knowledge levels, a 2009 study demonstrated that reading relevant literature on stroke and
participating in Continued Medical Education (CME) activities, was associated with higher stroke
knowledge up to 45% and 15% respectively in US nurses [28]. Having studied, however, relevant
material in the preceding year did not provide a benefit to the nurses enrolled in another US study
as opposed to participation in CME and being a certified ED nurse [29]. In our study, educational
attainment did not affect stroke knowledge levels, but prior education or training did; nevertheless,
we did not look more closely into the way different sources of prior exposure to stroke knowledge
(self-study; CME; congress workshop etc.) influenced achieved scores. From an organizational point
of view, it would be useful to know which interventions aid the most in building confidence in stroke
care, so that hospitals provide their ED staff with more targeted educational interventions.

With respect to the difference observed in our study among nurses and physicians, no study, to
the best of our knowledge, has investigated this matter to date. The study by Albart et al., compared
knowledge of different physician categories and other HCPs, including nurses, without giving
though a clear notion on the nurses score [41]. The higher stroke knowledge of physicians versus
nurses observed herein should be interpreted with caution and should by no means be generalized,
because a significantly lower response rate was noted among Greek-Cypriot ED physicians that were
called to participate than among nurses (47.3 vs. 74.1%, respectively); this could be related to a luck
of willingness by a significant number of physicians with lower levels of stroke knowledge, to take
the test, thus not included in our study, which could have ameliorated the herein reported knowledge
differential.

5. Limitations

The present survey aimed to evaluate the knowledge of stroke recognition and management
among healthcare professionals in the ED for the first time in Cyprus. However, it's essential to
acknowledge certain limitations, primarily related to the sampling methodology and sample size.
The issue of the response rate is the first of the limitations of our study. Low response rates obviously
reduce the generalizability of our study. Moreover, they most probably cause an overestimation of
the reported knowledge levels, since HCPs who refused to participate are most likely insecure about
the status of their stroke knowledge. As a result, one could safely assume that the actual knowledge
levels are even lower and a greater effort must be employed to improve them. The comparison of the
current study’s” response rates to those from existing literature is challenging for many reasons,
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including the diversity of types of healthcare professionals included in studied populations and the
variety of enrollment methods (online surveys, face-to-face recruitment, questionnaires sent by
regular or electronic mail, etc.). A study that included 875 inpatient and ED nurses from a large
academic hospital in the US, recruited via an online survey, displayed an overall response rate of 84%
[30]. Two studies that enrolled only emergency physicians, one in Saudi Arabia [25] and the other in
Australasia [24] both web-based, yielded response rates of only 27% and 13%, respectively.
Nevertheless, comparison to the response rate of physicians in our study (47.3%) would likely be
unfair, since face-to-face recruitment was applied in our study, an approach expected to be more
effective in recruiting study participants. Lastly, in the study by Thomas et al in 1999, invitation to
participate was sent by regular mail to nurses in Northeastern England with a response rate 80% [27].

A second limitation would be that private hospitals were rather under-represented in the final
sample (15.7% of respondents). The majority, however, of acute ischemic stroke cases in the Republic
of Cyprus, are directed by the EMS to the AEDs of public hospitals and are treated there, rendering
the rather low representation of private hospitals fair. The refusal of a whole private hospital to
participate in the study has, again, probably resulted in a slight overestimation of overall stroke
knowledge levels but is expected to have affected the generalizability of the study only minimally.

Lastly, the questionnaire used to assess stroke knowledge was author-developed for the specific
study and has not been tested before. However, it demonstrated acceptable internal consistency, with
a Cronbach’s alpha coefficient (0.71) almost identical to the one of the questionnaires developed by
Thomas et al. (0.7); both questionnaires were developed by a multidisciplinary team of experts and
based on current guidelines [27].

6. Conclusions

With the use of a newly developed questionnaire based on current knowledge on the
management of patients with acute ischemic stroke, we found that the stroke knowledge levels of
AED nurses and physicians in the Republic of Cyprus has significant room for improvement. Prior
efforts to augment stroke knowledge in various populations of health professionals involved in
stroke care through educational or training interventions have been effective, with post- versus pre-
intervention knowledge levels showing clear improvement. Years of work experience do give an
advantage, but are timely to gain, and certain aspects of stroke knowledge highlighted herein, such
as knowledge on thrombolysis, need to be urgently improved. Dedicated stroke guideline courses
should be offered, probably by the Ministry of Health, along with workshops with hands-on training
on practical aspects, such as the implementation of scales like the NIHSS in various clinical scenarios.
Additionally, hospital and pre-hospital staff involved in stroke care could be subject to yearly
examinations with formal stroke knowledge tests. Such interventions should not be on a one-off basis,
but repeated at regular intervals, since knowledge and practice guidelines evolve and ED staff is
renewed. Finally, it is the entire ED staff that needs to be the target of these interventions, with no
discriminations made, since nurses and physicians share on one hand a rather uniformly low stroke
knowledge base within the Greek-Cypriot AEDs, and on the other the common responsibility of
managing acute stroke patients optimally.
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