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Abstract:
OBJECTIVES: The National Institutes of Health Stroke Scale (NIHSS) is used to determine the 
severity of the disease and to make treatment decisions in ischemic stroke patients. However, the 
need for a neurologist to assess NIHSS before thrombolytic therapy may prolong the treatment 
process.
METHODS: This prospective, single‑center, observational, planned study included patients who 
presented to the emergency department in the first 24 h after the onset of symptoms and were 
diagnosed with ischemic stroke between September 2022 and June 2023. The NIHSS was evaluated 
by the emergency medicine physicians and neurologists who evaluated the patients in the emergency 
department, and the decisions on whether to administer thrombolytics and the time taken for this 
decision were recorded and compared.
RESULTS: A very high agreement was found when the total NIHSS scores of emergency medicine 
physicians and neurologists were compared (intraclass correlation coefficient = 0.947 [95% 
confidence interval 0.92–0.96]). Emergency medicine physicians and neurologists showed 
high agreement with thrombolytic therapy decisions. In patients given thrombolytic therapy, 
emergency medicine physicians made the decision earlier than neurologists, and there was a 
significant difference of 14 ± 12 min between the decisions of emergency physicians and those 
of neurologists.
CONCLUSIONS: There is high agreement between emergency medicine physicians and neurologists 
in the NIHSS evaluation and thrombolytic decisions for patients with acute ischemic stroke. According 
to our results, emergency medicine physicians can provide thrombolytic treatment in accordance 
with neurologists, thus shortening the time for thrombolytic treatment.
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Introduction

Stroke is the second‑leading cause of disability and 
death worldwide.[1] Stroke can be classified into two 

main categories: hemorrhagic and ischemic strokes. 
Ischemic strokes account for nearly 80% of all strokes. In 
the case of ischemic stroke, the most effective treatment 
methods supported by research and currently in use are 
thrombolytic therapy and mechanical thrombectomy. 
Both treatment approaches have specific time limits from 
the onset of the disease. This underscores the importance 
of not delaying the diagnosis and initiation of treatment 
for ischemic stroke.

In some developing countries, the guidelines state that 
only neurologists can calculate the National Institutes 
of Health Stroke Scale (NIHSS) and make decisions 
regarding thrombolytic treatment for ischemic stroke 
patients.[2] However, the need for a neurology specialist 
to assess NIHSS before thrombolytic treatment can 
prolong the treatment process. Moreover, it may not 
be feasible to have a neurology specialist available for 
emergency consultation at every healthcare facility.

Patients with stroke symptoms often present to emergency 
departments because their complaints typically have 
an acute onset. This situation increases the role and 
importance of emergency physicians in the diagnosis and 
treatment of strokes. Our study was designed with the 
hypothesis that emergency physicians can accurately and 
consistently calculate the NIHSS score and that having 
emergency physicians assess NIHSS can reduce the time 
required to initiate thrombolytic treatment.

Methods

The study was conducted as a single‑center, prospective, 
observational clinical study. Ethical approval for this 
study was obtained from the ethics committee of the 
University of Health Sciences—Trabzon Faculty of 
Medicine at Kanuni Training and Research Hospital in 
Turkey on September 12, 2022, with approval number 
of 2022/50. Patients who presented to the emergency 
department with a preliminary diagnosis of acute 
ischemic stroke were evaluated between September 15, 
2022, and June 15, 2023. The hospital where the study 
was conducted serves approximately 1 million patients 
annually, with around 300,000 of them being emergency 
department visits, and it functions as a stroke center in 
the region.

Study population
The study population included patients aged 18 and 
above who presented to the emergency department with 
suspected acute ischemic stroke and were examined 
between September 15, 2022, and June 15, 2023. These 
patients agreed to participate in the study and signed 
an informed consent form. Patients in whom the NIHSS 
was not calculated by emergency physicians and 
neurologists and those with a time interval of symptom 
onset exceeding 24 h from their emergency department 
admission were excluded from the study.

Study protocol
Patients who were initially examined in the emergency 
department with suspected acute ischemic stroke or who 
were referred from external centers were evaluated by an 
emergency physician following the national guidelines 
for the diagnosis and treatment of acute ischemic 
stroke. Neurological assessments were conducted, and 
necessary tests (i.e., complete blood count, biochemistry, 
coagulation profile) were ordered. Noncontrast brain 
computed tomography (CT) was performed for all 
patients presenting with suspected stroke symptoms, 
primarily to exclude intracranial hemorrhage, large 
established infarcts, or other contraindications to 
thrombolytic therapy. CT scans were initially interpreted 
by the emergency physician and subsequently confirmed 
by the radiologist. The diagnosis of acute ischemic stroke 
was based on clinical presentation in combination with 
imaging findings and symptom onset time. Patients with 
clinical features of stroke and no contraindication on 
CT were considered eligible for thrombolytic therapy. 
Diffusion‑weighted magnetic resonance imaging was 
not routinely performed before treatment initiation. 
Neurology consultation was requested following the 
initial assessment.

Immediately after requesting a neurology consultation, the 
emergency physician calculated the NIHSS for the patients 

Box‑ED section
Q: What is already known on study topic? 
•	 Delays in thrombolytic therapy can worsen 

outcomes in ischemic stroke
Q: What is conflict on the issue? 
•	 In some countries, only neurologists make decisions 

on thrombolytic therapy which may cause 
treatment delays.

Q: How is this study structured?
•	 This prospective single‑center study compared 

the National Institutes of Health Stroke Scale 
(NIHSS) scores between emergency physicians 
and neurologists for timely decision‑making for 
alteplase administration.

Q: What does this study tell us? 
•	 Emergency physicians and neurologists showed 

high agreement in NIHSS scores and treatment 
decisions. Emergency physicians can safely make 
timely thrombolytic treatment decisions.
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and decided on thrombolytic treatment. The neurologist 
who came for consultation in the emergency department 
assessed the patients at bedside and independently 
calculated the NIHSS score based on the emergency 
physician’s NIHSS calculation and thrombolytic decision. 
The treatment process continued based on the decision 
made by the neurologist to manage the patients.

The patients’ demographic information, comorbidities, 
biochemical test results, NIHSS values calculated by 
emergency physicians and neurologists, thrombolytic 
treatment decisions, and decision times were recorded 
in the relevant sections of the data form prepared for 
the study.

In the study, the group referred to as emergency 
physicians consisted of 15 resident physicians with 
at least 2 years of training. The group referred to as 
neurologists consisted of six experienced neurology 
specialists working at the stroke center.

Statistical analysis
Statistical analysis was performed using SPSS 25.0 
software (IBM Corp. Released 2017. IBM SPSS Statistics 
for Windows, Version 25.0. Armonk, NY: IBM Corp.). 
The normality of the data was assessed using the 
Kolmogorov–Smirnov test. Categorical data were 
presented in frequency tables, while ordinal data 
were presented with mean, standard deviation, 
and min–max values. Student’s t‑test was used for 
the statistical analysis of normally distributed data, 
and the Chi‑square test was used for nonparametric 
categorical data. The Mann–Whitney U test was used 
for nonnormally distributed nonparametric data. The 
intraclass correlation coefficient (ICC) test assessed 
the agreement between the total NIHSS scores among 
the groups. The weighted kappa test was used for 
the agreement analysis of ordinal data. Cohen’s 
kappa analysis was used for the agreement analysis 
of dichotomous or nominal data, and the agreement 
strength was evaluated using the kappa coefficient (K). 
A paired t‑test was used to compare the time intervals 
between patient admission and tissue plasminogen 
activator (tPA) decisions in both specialties. A value of 
P < 0.05 was considered statistically significant.

Results

Our study was conducted with 113 patients who met the 
inclusion criteria. One patient had missing data, while 
another exceeded the first 24 h from symptom onset at 
admission; thus, they were excluded from the study. As 
a result, 111 patients were included in the study. The 
clinical and demographic characteristics of these patients 
are presented in Table 1.

According to the results, when the total NIHSS scores 
calculated by emergency physicians and neurologists 
were compared, very high agreement was observed in 
all patients (ICC = 0.947 [95% confidence interval (CI) 
0.92–0.96]). When the NIHSS parameters were evaluated 

Table 1: Demographic and clinical characteristics of 
patients (n=111)
Patient characteristics Overall, n (%)
Age, mean±SD 73.0±12.5
Sex

Male 52 (46.8)
Female 59 (53.2)

Medical history
Hypertension 71 (64.0)
Coronary artery disease 23 (20.7)
Diabetes mellitus 22 (19.8)
Past cerebrovascular accident 16 (14.4)
Atrial fibrilation 14 (12.6)
Congestive heart failure 12 (10.8)
Chronic renal failure 6 (5.4)
Others 22 (19.8)

Drugs used
Antiagregan 35 (31.5)
Anticoagulant 18 (16.2)
Other drugs 79 (71.2)
Nonusers of medication 17 (15.3)

Examination finding
Left‑sided weakness 43 (38.7)
Speech impairment 31 (27.9)
Right‑sided weakness 23 (20.7)
Syncope 10 (9)
Facial asymmetry 9 (8.1)
Dizziness 7 (6.3)
Altered mental status 3 (2.7)
Other symptoms 3 (2.7)

SD: Standard deviation

Table 2: Interobserver agreement for National 
Institutes of Health Stroke Scale
NIHSS K P
1a ‑ LOC 0.842 <0.001
1b ‑ LOC questions 0.888 <0.001
1c ‑ LOC commands 0.806 <0.001
2 ‑ gaze 0.647 <0.001
3 ‑ visual fields 0.796 <0.001
4 ‑ facial paralysis 0.676 <0.001
5a ‑ motor‑LA 0.858 <0.001
5b ‑ motor‑RA 0.883 <0.001
6a ‑ motor‑LL 0.879 <0.001
6b ‑ motor‑RL 0.865 <0.001
7 ‑ ataxia 0.574 <0.001
8 ‑ sensory 0.548 <0.001
9 ‑ language 0.792 <0.001
10 ‑ dysarthria 0.717 <0.001
11 ‑ neglect 0.234 ≤0.001
NIHSS: National İnstitutes of Health Stroke Scale, LOC: Level of 
consciousness, LA: Left arm, RA: Right arm, LL: Left leg, RL: Right leg
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individually, a high level of agreement was observed in 
most of the parameters [Table 2].

In the analysis, in which the total NIHSS score calculated 
by emergency physicians was subtracted from the 
total NIHSS score calculated by neurologists, the total 
NIHSS scores were equal for 51 (45.9%) patients. For 
29 (26.1%) patients, the calculated total NIHSS score had 
a difference of 1. In 80 (72.0%) patients, the difference 
in the calculated total NIHSS score was <2. In terms of 
the calculated total NIHSS scores, the largest difference 
was in two patients, in which emergency physicians 
calculated 6 points more than neurologists.

The patients were categorized into three groups based 
on the total NIHSS scores calculated by emergency 
physicians and neurologists. Those with scores of 0–6 
were classified as mild, scores of 7–16 as moderate, and 
scores of 17–40 as severe stroke [Table 3]. In examining 
the stroke severity categorizations based on the total 
NIHSS scores calculated by emergency physicians 
and neurologists, a high level of agreement was also 
observed (K: 0.888 [95% CI 0.81–0.95]).

In our study, emergency physicians recommended 
thrombolytic treatment for 61 patients (54.9%), while 
neurologists recommended thrombolytic treatment for 
58 patients (52.2%). According to the clinical follow‑up 
guidelines, thrombolytic treatment was planned for 
58 patients by neurologists, and it could be applied to 52 
of them (46.8%). Out of the six patients who remained, 
thrombolytic treatment consent could not be obtained 
for three of them, while thrombolytic agents were not 
available at the healthcare facility for the other three. 
Thus, tPA treatment could not be administered.

Data related to the thrombolytic decisions of emergency 
physicians and neurologists are presented in Table 4. This 

table shows a high agreement between the thrombolytic 
decisions of emergency physicians and neurologists 
(K = 0.873, P < 0.001). In total, different decisions 
were made for seven patients. Emergency physicians 
recommended tPA for five patients, while neurologists 
recommended not administering tPA. The reasons for 
neurologists’ decision not to administer tPA were relative 
contraindications in four patients and the presence of a 
sizeable ischemic area on the brain CT in one patient. For 
two patients for whom neurologists recommended tPA, 
emergency physicians recommended not administering 
it. The reasons for the decision of emergency physicians 
not to administer tPA were relative contraindications in 
one patient and the presence of a sizeable ischemic area 
on the brain CT in one patient.

Among the patients who received thrombolytic therapy, 
emergency physicians made the decision for thrombolytic 
treatment significantly earlier than neurologists, with a 
mean difference of 14 ± 12 min (P < 0.001).

Discussion

Ischemic stroke, one of the most urgent health problems 
in the world, is an important cause of mortality and 
morbidity. Although there may be differences from 
country to country, the management of ischemic 
stroke, especially in developing countries, is governed 
by a protocol in which only neurologists can calculate 
the NIHSS and decide on thrombolytic therapy. It is 
thought that this process may prolong the initial stage 
of thrombolytic therapy or mechanical thrombectomy, 
which plays a vital role in the management of ischemic 
stroke. However, the evaluation performed by emergency 
physicians in the emergency department, which is the 
first point of contact for these patients, can contribute to 
stroke management if it is correct and shortens the process. 
In this regard, a high level of agreement was found in 

Table 4: Details of thrombolytic treatment in patients
tPA decision Neurologists Total, n (%)

Indicated, n (%) Not indicated, n (%)
Emergency medicine physicians

Indicated 56 (50.4) 5 (4.5) 61 (54.9)
Not indicated 2 (1.8) 48 (43.2) 50 (45.0)
Total 58 (52.2) 53 (47.7) 111 (100)

tPA: Tissue plasminogen activator

Table 3: Stroke severity groups determined by National Institutes of Health Stroke Scale
Emergency medicine 
NIHSS

Neurology NIHSS Total, 
n (%)Low severity (0–6), n (%) Moderate severity (7–16), n (%) High severity (17–42), n (%)

Low severity (0–6) 42 (37.8) 2 (1.8) 0 44 (39.6)
Moderate severity (7–16) 1 (0.9) 47 (42.3) 3 (2.7) 51 (45.9)
High severity (17–42) 0 3 (2.7) 13 (11.7) 16 (14.4)
Total 43 (38.7) 52 (46.8) 16 (14.4) 111 (100)
NIHSS: National Institutes of Health Stroke Scale
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the calculation of NIHSS and the decision to administer 
thrombolytic therapy for patients who presented to the 
emergency department with a preliminary diagnosis 
of acute ischemic stroke. Furthermore, emergency 
medicine physicians decided to administer thrombolytic 
therapy more promptly in harmony with neurologists. 
As previous studies have demonstrated a correlation 
between the early initiation of thrombolytic therapy and 
favorable clinical outcomes, as well as the reduction of 
potential complications, adjustments can be made to 
algorithms in the management of ischemic stroke, taking 
into account the competence of emergency medicine 
physicians in making these critical decisions.

According to the results, a very high level of agreement 
was observed between neurologists and emergency 
medicine physicians in evaluating the total NIHSS 
score obtained by scoring 11 main categories and 
15 parameters. It is possible to come across studies 
investigating the agreement in NIHSS assessments 
by different healthcare professional groups, often 
because of concerns such as the unavailability of access 
to neurologists or the desire to expedite the process. 
A recent study by Larsen et al., in 2022, examined 
data from 274 patients and found an agreement in the 
total NIHSS evaluation between paramedics certified 
for NIHSS assessment and stroke specialists.[3] In this 
study, Larsen et al. found moderate agreement between 
stroke specialists and certified paramedics regarding 
NIHSS assessment (K = 0.58).[3] Cummock et al.’s 
study in 2023 retrospectively investigated 129 patients 
with acute ischemic stroke with two observers, one 
being an emergency physician evaluating the patients 
in the emergency department and the other being 
a neurologist, and found a very high agreement in 
total NIHSS calculations (ICC = 0.95).[4] Larsen et al. 
examined the agreement between certified paramedics, 
while Cummock et al. compared emergency physicians 
in an emergency department of a hospital with 
a stroke center with neurologists, similar to our 
study.[3,4] In another study, Katz et al. reported a high 
agreement (ICC = 0.82) in the total NIHSS assessment 
between emergency physicians and neurologists for 
340 acute ischemic stroke patients who presented to the 
emergency department.[5] To the best of our knowledge, 
apart from these three studies, no other studies in the 
literature have examined agreement in the total NIHSS 
assessment. When the results of our study are evaluated 
alongside the results of Cummock et al.’s and Katz et al.’s 
studies, it can be concluded that emergency medicine 
physicians who frequently encounter and actively 
manage ischemic stroke patients receive adequate 
education as part of their training in critical areas, such 
as NIHSS assessment, ischemic stroke management, and 
administration of thrombolytics, and can make decisions 
similar to neurologists.[4,5]

Katz et al. evaluated the agreement in the total NIHSS 
assessment and separately assessed the agreement of the 
individual component parameters of the NIHSS. They 
found a high agreement for consciousness questions 
and speech and a low agreement for gaze, visual field, 
sensation, ataxia, and neglect.[5] It is possible to find other 
studies in the literature that examined the individual 
components of the NIHSS score and their agreement. 
Dewey et al. analyzed the agreement in NIHSS assessment 
using 31 patients diagnosed with ischemic stroke, two 
neurologists, and two certified nurses. They found a high 
interobserver agreement for most parameters when both 
observers were neurologists but found a low agreement 
between nurses and neurologists.[6] Goldstein et al. 
examined the agreement in NIHSS assessment among 
four stroke experts and reported a high agreement for 
the language and motor sections but a low agreement 
for consciousness commands, speech, and others.[7] 
Brott et al. analyzed 24 ischemic stroke patients and 
found a high agreement between neurologists and 
neurology nurses in NIHSS assessment.[8] In our study, 
the parameters related to consciousness evaluation and 
motor examinations stood out with high agreement, 
followed by speech and dysarthria parameters with high 
agreement levels. Conversely, the neglect parameter was 
noticeably marked with very low agreement. Although 
moderate and high agreement was detected in almost 
all parameters, the very low agreement in the neglect 
parameter suggests significant differences between 
emergency medicine physicians and neurologists in 
its evaluation. This indicates that this parameter may 
not be well understood or overlooked. The reason for 
this significant difference should be examined by both 
physician groups, who need to have the same perspective 
and speak the same language in the management of 
ischemic stroke. In other studies, a higher level of 
agreement was observed in this parameter. Although our 
study found low agreement in the neglect parameter, the 
total NIHSS difference was ± 6, consistent with studies 
comparing emergency physicians with neurologists in 
the literature. Cummock et al. reported a total NIHSS 
difference of ±5 in their study.[4]

In a retrospective study, Comer et al. examined 
neurologists and NIHSS‑certified emergency department 
nurses who evaluated NIHSS scores for 438 patients and 
found that in 286 (65.3%) patients, the neurologist–nurse 
NIHSS score difference was <2.[9] In our study, in 
examining the emergency physician–neurologist NIHSS 
score difference, the difference was <2 in the majority of 
the patients (72%). As there were no studies for such a 
comparison, a detailed comparison could not be made. 
The data showed similarities to Comer et al.’s study.

In addition to the high agreement found between 
emergency medicine physicians and neurologists in 
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NIHSS assessment, there was also high agreement 
in deciding to administer thrombolytic treatment. 
Difficulty accessing neurologists is a significant 
problem worldwide in the management of ischemic 
strokes. According to data published by the American 
Academy of Neurology, even in the United States, which 
has one of the most advanced healthcare systems, a 
neurologist shortage of 19% is predicted by 2025.[10] 
However, due to reasons such as the extension of the 
time it takes for thrombolytic decisions with telestroke 
management and the door‑to‑needle time not being at 
the desired levels, many studies have been conducted 
to determine whether emergency medicine physicians 
and neurologists agree in making decisions regarding 
thrombolytic treatment. The results of these studies show 
that in many centers, emergency medicine physicians 
can make agreeable and safe thrombolytic decisions with 
neurologists.[11,12] Berekashvili et al. conducted a study 
in 2019 with 60 patients diagnosed with acute ischemic 
stroke, compared the thrombolytic treatment decisions 
of emergency medicine residents, vascular neurology 
specialists, and vascular neurology faculty members, and 
found a high level of agreement.[11] Mecozzi et al. examined 
23 emergency department doctors, 25 emergency 
medicine residents, 11 neurology residents, and 5 stroke 
specialists. The decision of the stroke specialist was 
considered the gold standard, and the thrombolytic 
treatment decision of emergency physicians was 
compared with that of neurologists, revealing a similar 
high level of agreement.[12] As a result of these and similar 
studies, there has been a focus on the more active role of 
emergency medicine physicians in the management of 
acute ischemic stroke patients. The effect of the decision 
to administer or not administer thrombolytic treatment 
promptly on patients’ access to thrombolytic treatment 
has been investigated, and it has been demonstrated 
that the inclusion of emergency medicine physicians 
in stroke management allows for a reliable and rapid 
access to thrombolytic treatment.[13] Heikkilä et al. 
conducted a study in 2016 in which the management 
of acute ischemic stroke patients in the emergency 
department was organized according to the decision 
of emergency department physicians, and they found 
that the average door‑to‑needle time was reduced from 
54 min to 28 min.[14] Similarly, in 2019, Heikkilä et al. 
demonstrated that emergency medicine physicians 
could safely administer thrombolytic treatment in 
ischemic stroke patients, which shortened the time to 
access thrombolytic treatment by approximately 23 min. 
Our study also showed that emergency physicians 
could make thrombolytic decisions in agreement with 
neurologists and significantly shorten the time to access 
thrombolytic treatment.

In light of all these studies and the knowledge 
pool available in the literature, many developed 

countries have changed their stroke management 
algorithms, and emergency medicine physicians have 
become one of the most important decision makers 
in stroke management within various protocols.[13] 
However, in some developing countries, the role of 
emergency medicine physicians in decision‑making 
and administering thrombolytic treatment in the 
management of ischemic stroke is still not clearly 
defined in the current guidelines. Considering the 
literature and the results of our study, it is evident that 
similar regulations should be implemented promptly 
in all countries with emergency medicine physicians.

Limitations
As this is a single‑center study, it was conducted with 
a low number of patients. In our study, the physicians 
referred to as emergency medicine physicians consisted 
of emergency medicine residents who were undergoing 
emergency medicine specialization training. Another 
limitation is that the emergency medicine and neurology 
physicians included physicians with different experience 
levels within their respective groups. As the hospital 
where the study was conducted serves as a stroke center, 
the emergency medicine physicians who participated 
in the study could have been more experienced in 
diagnosing and treating acute ischemic stroke. Thus, 
our results may not be applicable to all emergency 
department physicians.

Conclusions

The emergency physicians and neurologists in this 
study found a very high level of agreement in the 
calculated total NIHSS assessment and the decision 
to administer thrombolytic treatment. Emergency 
physicians made thrombolytic treatment decisions 
earlier than neurologists, and the time difference was 
significant. According to the results of this study and 
the literature, emergency physicians can safely and 
effectively make and administer thrombolytic treatment 
decisions. In ischemic stroke patients, in which every 
minute counts, it is necessary for emergency medicine 
physicians to have a more prominent role in the diagnosis 
and treatment algorithm for the administration of 
thrombolytics.
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