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Abstract: Background: Emergency medical services (EMS) are the first health care contact for the ma-
jority of stroke patients. However, there is a lack of data on the current paramedics” hospital-directed
feedback and training needs across different health care settings. We aimed to evaluate paramedics’
prehospital stroke care knowledge, training needs, and current status of feedback on suspected stroke
patients. Methods: We surveyed paramedics from the Vilnius region from September to Novem-
ber 2019 and compared the answers between the city and the district agencies. The questionnaire
content included questions on paramedics” demographic characteristics, prehospital stroke care
self-assessment, knowledge on stroke mimics, stroke training needs, and the importance of hospital-
directed feedback on suspected stroke patients. Results: A total number of 161 paramedics (or 49.4%
of all paramedics from our stroke care network) were surveyed, with more district paramedics
rating their prehospital stroke care knowledge as inadequate (44.8% (95% confidence interval
(CI) 32.8-57.6) vs. 28.1% (95% CI 20.1-27.8), p = 0.028). In addition, more district paramedics
indicated a need for additional stroke training (83.1% (95% CI 71.5-90.5) vs. 69.8% (60.0-78.1),
p = 0.043). However, respondents reported being the most confident while dealing with stroke (71.3%,
95% CI 63.8-77.7) compared to other time-critical conditions (p < 0.001). Vertigo (60.8%, 95% CI
53.0-68.0), brain tumors (56.3%, 95% CI 48.5-63.8), and seizures (54.4%, 95% CI 46.7-62.0) were
indicated as the most common stroke mimics. Only 6.2% (95% CI 3.4-11.1) of respondents received
formal feedback on the outcome of suspected stroke patients brought to the emergency department.
Conclusions: A high proportion of paramedics self-perceive having inadequate stroke knowledge
and an urgent need for further stroke training. The EMS staff indicate receiving insufficient feedback
on suspected stroke patients, even though its usefulness is perceived as paramount.

Keywords: survey; emergency medical services; training; stroke; prehospital care

1. Introduction

Stroke is the second-leading cause of death and the third-leading cause of death and
disability combined worldwide, and it is estimated to increase by 27% by 2047 [1,2]. It is
a time-sensitive condition, as accurate recognition and timely transport of patients with
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suspected stroke to the nearest stroke-ready hospital is closely correlated with acute stroke
care success [3,4]. Emergency Medical Services (EMS) play a crucial role in early stroke
recognition as they are the first health care contact in about two-thirds of stroke patients [5].
Therefore, how paramedics respond to stroke is paramount in reducing prehospital delays
and improving patient outcomes [6,7].

Accurate EMS dispatch, accurate stroke recognition, rapid transportation, and hospital
stroke team prenotification substantially reduce prehospital patient delays and significantly
increase reperfusion treatment rates, and, in parallel, improve the short-term and long-term
patient outcomes [8]. However, correct identification of stroke patients in the prehospital
care setting remains problematic, as EMS staff fail to identify up to one-third of stroke
patients [9]. On the other hand, overdiagnosis of stroke (stroke mimics) might also cause
a burden due to excessive load on the medical personnel, making them more prone to
fatigue and burnout, as a result, lowering the timeliness and efficiency of the diagnostic
and treatment processes in the emergency department. Thus, comprehensive interventions
are crucial to increase the quality of prehospital care and reach the best patient-related
outcomes.

One way to improve the quality of prehospital stroke care is through continuing
professional development [10,11]. In addition, regular feedback to paramedics on their
transported patients could also be an important tool that would enable learning from
everyday practical experience [12,13]. However, data on the current paramedics’ hospital-
directed feedback and training needs across different health care settings are lacking.

Therefore, we used a structured questionnaire to evaluate paramedics’ prehospital
stroke care knowledge, training needs, and current status of feedback on suspected stroke
outcomes. In addition, we compared urban and suburban EMS agencies, hypothesizing
that the level of knowledge and access to medical training might differ based on the
EMS location.

2. Materials and Methods
2.1. Study Design

We conducted a cross-sectional survey of Vilnius city and district paramedics between
September and November 2019. A structured paper questionnaire was distributed to all the
EMS staff who participated in stroke care training at Vilnius University Hospital [11] before
the start of the training. To elucidate the factors associated with paramedics’ prehospital
stroke care knowledge, training needs, and current status of feedback on suspected stroke
outcomes, we reviewed the current literature on paramedic surveys concerning stroke
care. We chose the questionnaire to be based on a survey of the United Kingdom’s (UK)
paramedics, conducted by McClelland et al. [14], which aligned with our predefined
research goals. A Lithuanian version of the survey was used, adapted to the Lithuanian
prehospital setting. The questionnaire’s initial translation was evaluated by a committee
from the Lithuanian Stroke Association. To take into account the comments received,
a few minor changes were made. Then, a team of paramedics evaluated its readability.
No modifications were made because the pilot version was deemed thorough and simple
to finish. The content included questions on paramedics’ demographic characteristics,
prehospital stroke care self-assessment, knowledge of stroke mimics, stroke training needs,
the importance of hospital-directed feedback on suspected stroke patients, and attitudes
toward the current Lithuanian stroke network. Respondents were asked to rate their
confidence/influence/change using a 5-point Likert scale. The English translation of the
Lithuanian version of the survey is presented as Supplementary Material S1.

2.2. Setting

Essential emergency health services in Lithuania are free of charge and EMS are the
first responders in the majority of medical emergencies. Each EMS unit in Lithuania is
staffed by a two-person team—a specialist-paramedic, and a driver-paramedic [11]. In
urban areas, each EMS unit can serve up to a maximum of 18,000 inhabitants, and up
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to 16,000 inhabitants in suburban areas. Our study was conducted among Vilnius city
and district paramedics, employed by eight EMS agencies—one operating in an urban
and seven in suburban municipalities, covering a catchment population of approximately
945,000 inhabitants. Collectively, in 2019, these EMS agencies were staffed by 326 specialists
(214 in urban and 112 in suburban locations) and transported ~20,400 patients, of whom
an estimated 5.0% were suspected strokes. Vilnius district stroke patients are carried to
one of the two comprehensive stroke centers in Vilnius or a primary stroke center in
Utena [15]. Regularly updated national Lithuanian stroke care guidelines encompass the
prehospital stroke care setting [16]. Although following the National law, all EMS agencies
across the country utilize identical dispatch protocols [17], and due to sheer geographic
differences, the median onset-to-door time is significantly longer for stroke patients carried
by suburban EMS agencies of our stroke care network, by around 44 min [11].

2.3. Ethics

Lithuanian legislation does not require ethical review or approval for anonymous
surveys in which no personal data are collected. The study did not include any patients and
the answers to the questionnaire were completely anonymized, no identifiable data were
collected. Paramedics expressed their consent to participate in the study by voluntarily
completing the anonymous survey form and they were able to revoke their consent and
withdraw from further completion at any time.

2.4. Statistical Analysis

The data were reported descriptively with numerical and percentage frequencies.
The X2 test and Fisher’s exact test were used for categorical variables, as appropriate.
Based on the EMS location, urban and suburban areas were compared. Respondents,
working in both urban and suburban EMS agencies, were excluded from the comparison.
p < 0.05 (two-sided) was considered statistically significant. IBM SPSS Statistics 23.0 soft-
ware (Armonk, NY, USA: IBM Corp) and R version 3.6.2 were used for statistical analyses.

3. Results
3.1. Demographic Characteristics

In total, 176 participants attended the stroke care training, all of whom agreed to fill
out the questionnaire. Fourteen of them were excluded from the analysis as they were
working in a hospital but not in the EMS, and one respondent was an administrator of
the EMS agency. Therefore, we included 161 out of 326 (49.4%) paramedics from our
stroke care network (Table 1). Based on their EMS agency location, 97 (60.2%) paramedics
worked in Vilnius city, 59 (36.6%) in Vilnius district, and 5 (3.2%)—in both urban and
suburban agencies. The majority of the EMS staff were women (74.5%), and more than
two-thirds of the respondents belonged to age groups between 40 and 59 years (mean age
49.9 + 10.0 years). With only a small proportion of the paramedics below the age of 40 years
(13.4%), the majority of the EMS staff (72.0%) indicated a long-term experience of 21 years
or more working in prehospital care. The surveyed EMS employees indicated having
a degree of a community nurse (83.8%), a paramedic (13.8%), or a medical doctor (2.5%).
Despite their previous education, all participants included are referred to as paramedics, as
defined by the College of Paramedics [18].

3.2. Stroke Care Knowledge and Training Needs

More district than city paramedics indicated having inadequate prehospital stroke care
knowledge (44.8% (95% CI 32.8-57.6) vs. 28.1% (95% CI 20.1-37.8), p = 0.028) (Figure S1).
The vast majority of the respondents (97.5%, 95% CI 93.8-99.0) indicated that they had
improved their prehospital stroke knowledge since the beginning of their careers. The most
common stroke professional continuous education source was ambulance service-based
courses (57.8%, 95% CI 50.0-65.1), followed by self-directed offline sources (47.2%, 95%
CI 39.7-54.9), and lectures, seminars, or workshops (33.5%, 95% CI 26.7-41.1) (Figure 1).
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The difference in current prehospital stroke care knowledge is consistent with further
results—more suburban than urban paramedics indicated the need for further individual
prehospital stroke care training (83.1% (95% CI 71.5-90.5) vs. 69.8% (95% CI 60.0-78.1),
p = 0.043) (Figure S2). When asked about the need for continuous stroke training for EMS as
a whole, high stroke training demand was indicated in city and district paramedics (85.1%,
95% C178.8-89.8).

Table 1. Paramedics” demographic characteristics (n = 161).

n (%)
Female gender 120 (74.5)
Age range (years)
20-29 10 (6.4)
30-39 11 (7.0)
40-49 53 (33.8)
50-59 58 (36.9)
60-69 24 (15.3)
70+ 1 (0.6)
Experience in prehospital care (years)
<2 6 (3.7)
3-5 14 (8.7)
6-10 8 (5.0)
11-20 17 (10.6)
21-30 58 (36.0)
31-40 44 (27.3)
41+ 14 (8.7)
Ambulance employer
Vilnius city 97 (60.2)
Vilnius district 59 (36.6)
Both 5 (3.2)
Education
Community nurse 134 (83.8)
Paramedic 22 (13.8)
Medical doctor 4 (2.5)
60
50
8
T 40
g
©
g
+ 130
=]
2
E 20
Z
10
0
Ambulance University Conferences Lectures, Self-directed Self-directed  Other
service-based  -based seminars, or  (offline) (online)
workshops

Figure 1. The sources where EMS respondents receive their primary stroke professional continuous
education.



Healthcare 2022, 10, 1958

50f11

3.3. Confidence, Influence, and Trends Dealing with Time-Critical Conditions

First, paramedics rated their confidence in dealing with four different time-critical
conditions, using a 5-point Likert scale (Figure 2). Although, paramedics were more con-
fident while dealing with stroke (71.3% (95% CI 63.8-77.7), p < 0.001) compared to other
conditions, almost one-third of respondents felt either neutral, or had little or very little
confidence while dealing with suspected stroke. Accordingly, paramedics were less confi-
dent while dealing with major trauma (60.0%, 95% CI 52.3-67.3), ST-elevation myocardial
infarction (STEMI) (48.1%, 95% CI 40.5-55.8), and sepsis (35.9%, 95% CI 28.8-43.6).

B Very little confidence Little confidence B Neutral Confident Bl Very confident

Sepsis 6% I 35% 1%
STEMI 1% 42% I 6%
Stroke 69% | 2%
Major 57% I 3%
trauma
-100 0 100

Figure 2. EMS staff’s evaluation of their confidence dealing with time-critical conditions.

Then, the paramedics rated what influence prehospital care has on patient-related
outcomes. The most influence was reported when dealing with STEMI (98.1%, 95% CI
94.7-99.4) and major trauma (97.5%, 95% CI 93.8-99.0), followed by stroke (91.3%, 95% CI
85.9-94.8) and sepsis (84.5%, 95% CI 78.1-89.3) (Figure S3).

Lastly, the surveyed paramedics indicated that similar prehospital care improvement
trends during their career were observed in all of the four time-critical conditions (Figure 3)—the
most in major trauma (95.0%, 95% CI 90.4-97 4), stroke (93.8%, 95% CI 88.9-96.6), and STEMI
(93.1%, 95% CI1 88.1-96.1), and the least improvement was noted in sepsis care (80.6%).

B Much worse Slightly worse M No change Slightly better M Much better

Sepsis

STEMI

Stroke

Major
trauma

-100

Figure 3. EMS staff evaluated the change of prehospital care quality over their career.

3.4. Conditions Mimicking Stroke

Most paramedics (26.6%, 95% CI 20.0-34.4) estimated that the proportion of prehospital
suspected stroke patients that were ultimately given a stroke mimic diagnosis ranged
between 20 and 29 per cent (Figure 4).
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Figure 4. EMS estimate of stroke mimic prevalence in the prehospital setting.

EMS staff thought that the three most common stroke mimics were vertigo (60.8%,
95% CI 53.0-68.0), brain tumors (56.3%, 95% CI 48.5-63.8), and seizures (54.4%, 95% CI
46.7-62.0) (Figure 5).

Vertigo
Brain tumors
Seizures
Headache
Metabolic disorders
Syncope
Toxins (including alcohol)
Mental illness
Migraine
Sepsis
0% 10% 20% 30% 40% 50% 60% 70%
Figure 5. Conditions that were reported by the EMS staff as the most common stroke mimics.

3.5. Feedback

Overall, 112 (70.4%, 95% CI 62.9-77.0) of the surveyed EMS staff agreed on the use-
fulness of hospital-directed feedback on suspected stroke outcomes (Figure S4). However,
insufficient feedback was observed. Fifty-five (34.2%, 95% CI 27.3-41.8) paramedics re-
ported not receiving any feedback at all, 96 (59.6%, 95% CI 51.9-66.9) noted occasionally
receiving informal feedback, and only 10 (6.2%, 95% CI 3.4-11.1) indicated regularly receiv-
ing formal feedback.

3.6. Attitude toward the Lithuanian Stroke Network

When asked about their attitude toward the current Lithuanian stroke care system,
30 (19.4%, 95% CI 13.9-26.3) of the respondents were very positive, 102 (65.8%, 95% CI
58.0-72.8)—positive, 18 (11.6%, 95% CI 7.5-17.6)—neutral, and only 5 (3.2%, 95% CI 1.4-7.3)
expressed a negative or very negative view (Figure S5).
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4. Discussion

This survey on prehospital stroke care, training needs, and hospital-directed feedback
provided us with several main findings. First, we found a high proportion of EMS special-
ists who indicated having inadequate stroke knowledge and high stroke training needs,
significantly more prominent in suburban agencies. Second, paramedics felt more confi-
dent dealing with stroke than with other time-critical conditions despite the inadequate
self-perceived stroke knowledge. Third, we found that paramedics receive an insufficient
amount of hospital-directed feedback on suspected stroke patients, even though the useful-
ness of such feedback was considered of high significance. We discuss the possible reasons
and implications below.

Our survey revealed that the absolute majority of the EMS staff have continued to
improve their prehospital stroke care skills since the beginning of their careers. However,
only a third of respondents marked having participated in lectures, seminars, or workshops
and only one in ten paramedics participated in university-based curriculum and confer-
ences. Similar stroke continuing professional development proportions were found in a UK
paramedics’ survey, although involvement in any continuing professional development
training was at least twice as high [14].

There are no known differences in continuous education in urban and suburban
regions in our study as all EMS agencies included in the study receive their continuous
education in a centralized manner. However, significantly more suburban paramedics rated
their prehospital stroke care knowledge as inadequate and indicated significantly higher
stroke training demand for EMS as a whole, although an overwhelming training demand
was observed in both groups. These findings are in line with other studies, showing
that EMS staff members lacked stroke care knowledge [8,14,19], and regional disparities
were present [20]. Studies assessing the real-world impact of EMS training show that it
improves stroke recognition, increases hospital prenotification rates, improves tPA delivery
time [10,11], and stroke transfer time to the ED [3]. As emphasized by the European [3] and
North American guidelines [21], it is crucial to maintain the continuity of EMS education.
This is especially important in response to ever-changing external factors, such as global
public health emergencies [5,22] or changes in the standard operating procedures due to
the advent of telemedicine and Mobile Stroke Units [23-26]. The shifting landscape of
prehospital stroke care puts the spotlight on EMS training to improve prehospital stroke
care competencies.

Despite the high demand for stroke training, paramedics expressed being most confi-
dent in dealing with stroke among other time-critical conditions. In comparison, a similar
survey revealed that the UK paramedics were most confident in contact with sepsis, STEMI,
and stroke patients, and the least confident when dealing with major trauma [14]. These
differences might occur due to different exposure to certain conditions in prehospital care
and varying availability of evidence-based guidelines. However, this could also indicate
that EMS staff members might lack sufficient training or evidence-based guidelines for
other time-critical conditions, despite the fact that responsibilities in the prehospital care
field will continue to grow, therefore, continuous EMS retraining will be crucial [20,27].
In comparison, the UK paramedics expressed the least influence, and improvement in
prehospital care when dealing with stroke [14].

Our survey revealed that only 6.2% of paramedics receive formal feedback on stroke,
however, more than two-thirds of them think that hospital-directed feedback is crucial
and would improve their future decision-making. These findings are in line with other
studies, where formal feedback is noted as highly desirable for EMS staff members, yet
not sufficient [8,10,12-14,19,28-30]. Previous studies have shown that hospital-directed
feedback to EMS is associated with improved overall compliance with state protocols,
increased hospital prenotification, and improved stroke timeliness metrics in patients with
ischemic stroke [12].

Different legal patient data protection frameworks, such as the General Data Protec-
tion Regulation—the principal legal framework that regulates the collection and use of
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personal data within the European Union—could be one of the legal obstacles to efficient
hospital-directed feedback. Nevertheless, previous position statements on process and
outcomes data sharing between EMS and receiving hospitals offer recommendations for
how the barriers to bilateral information exchange could be resolved [31], e.g., routinely
provide hospital discharge summaries of patients transported to the ED. To avoid violating
regulations on patient data protection, a United States-based EMS Management Associa-
tion position statement recommends a healthcare institution employ a Privacy Officer to
review complicated scenarios and regulations regarding information exchange, creating
regulation-compliant standard operating procedures [31]. Three specific factors must be
met to share protected health information on a given patient: (1) both the hospital and the
ambulance service must have a patient relationship, (2) information must be pertinent to
the parties, and (3) the disclosing party must release the “minimum information necessary”.

Most of the surveyed paramedics estimated that the proportion of stroke mimics
ranges from 20 to 29 per cent, consistent with the real-world situation [5,10,32]. The most
common stroke mimics indicated by the paramedics were vertigo, brain tumors, and
seizures. We acknowledge the heterogeneity of stroke presentation, and in line with this,
our stroke training program aimed to improve the paramedics’ stroke knowledge, raise
awareness of stroke mimics, and increase the accuracy of stroke identification. Indeed,
a previous study found seizures, vertigo, and hypertensive encephalopathy to be the
three most common stroke mimics, with brain tumors being the seventh most common
mimic [5]. Although similar trends have been observed in other studies, common stroke
mimics may differ depending on a specific health care setting. For example, studies in
the UK indicate seizure, migraine, sepsis, and syncope being the most common stroke
mimics [8,14], whereas a Norwegian study noted infection, seizures, and dizziness or
vertigo [33]. This highlights an enormous spectrum of diseases to be considered for the
differential diagnosis of stroke, further emphasizing the important role that continuous
professional development plays in improving prehospital stroke care [5].

Lastly, the current stroke network was recognized positively by almost 9 out of 10 EMS
staff members. Previous studies have shown that a Lithuanian comprehensive national
stroke care policy has resulted in significant trend improvements in reperfusion treatment
rates, and a sustained significant decreasing trend of all-cause in-hospital case-fatality
rates in stroke centers [15]. Future studies should aim to evaluate prehospital stroke
care performance measures on the national level to investigate if the subjective positive
assessment is based on stroke outcome improvements.

The main strength of our study was that, to our knowledge, this is the first survey
in Eastern Europe that targeted the prehospital stroke care aspects. As Eastern Europe
belongs to a very high cardiovascular risk region [34], there is an urgent need to study ways
of improving the time-sensitive prehospital stroke care. Given that EMS staffing models
and dispatch systems bear resemblance to other countries in the region [35,36], the results
could be of considerable value in assessing the regional situation.

The main limitation of our study was that only half of the Lithuanian EMS agencies
were involved in the survey. However, both urban and rural paramedic agencies have been
represented, national regulations are imposed throughout the country, and all paramedics,
participating in the EMS training, agreed to complete the survey. Thus, the risk of sam-
pling and confirmation bias was minimal. Finally, the questionnaire was translated and
adapted for the Lithuanian prehospital setting without a prior validation study. Although
inherent to limitations, the questionnaire was used as a cross-sectional screen of the current
EMS knowledge, and therefore we did not run into the risk of limited comparability. Fu-
ture studies should validate a questionnaire to monitor the longitudinal change of EMS
knowledge.

5. Conclusions

Our survey revealed that a high proportion of Lithuanian EMS specialists indicate
having inadequate stroke knowledge and high stroke training needs, significantly more
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prominent in suburban agencies. Despite the inadequate self-perceived stroke knowledge,
paramedics feel more confident dealing with stroke compared with other time-critical
conditions. Finally, the paramedics receive an insufficient amount of feedback on suspected
stroke patients, even though the usefulness is perceived to be paramount.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/healthcare10101958 /51, Supplementary Material S1: Question-
naire; Figure S1: EMS self-reported prehospital stroke care knowledge in Vilnius city and districts;
Figure S2: EMS self-reported need for continuous professional development in Vilnius city and dis-
tricts; Figure S3: EMS staff’s evaluation of how prehospital care impacts patient-related outcomes;
Figure S4: EMS received feedback on stroke patients; Figure S5: EMS attitude on current Lithuanian
stroke care system.
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