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Introduction
Ischemic stroke is a common neurological disorder 
and the leading cause of death worldwide. Studies have 
shown that 6.5 million people died of stroke, 25.7 million 
survived, and 10.3 million were just diagnosed with 
stroke in 2013 (1). Two percent of emergency calls were 
related to ischemic stroke in the prehospital system in the 
United States. This accounts for 1% of the calls in Iran 
(2). Emergency medical services (EMS) is the critical 
component of the health care system and the forefront of 
stroke care (3). The prominent role of EMS in stroke care 
is timely and accurate diagnosis of stroke and transfer of 
diagnosed patients to stroke centers (4). In addition to 
specific treatments for stroke, EMS personnel should be 
cautious of patients’ movement while transferring them 
to the hospital, either with an ambulance or a helicopter. 

If necessary, they should administer oxygen therapy, 
control fluid therapy, treat hypoglycemia, and monitor 
heart and blood pressure (5,6). Unfortunately, prehospital 
emergency personnel do not have enough knowledge to 
accurately differentiate ischemic stroke from ischemic 
stroke imitators. For example, the results of a study 
showed that a quarter of patients initially diagnosed with 
stroke and dispatched to the hospital by EMS personnel 
were treated and discharged from the hospital with other 
medical reasons (7,8). A study in Germany showed 
that 51% of ischemic stroke cases were diagnosed by 
EMS personnel (9). Therefore, it is essential to use an 
appropriate prehospital screening tool for timely and 
accurate diagnosis of ischemic stroke and quick transfer 
of patients to specialized centers (10). Several prehospital 
scales have been designed for the diagnosis of stroke. 
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Abstract
Objective: Emergency medical services (EMS) is a critical component of health care system and 
the forefront of stroke care. The prominent role of EMS in stroke care is timely and accurate 
diagnosis of acute ischemic stroke and transfer of the patients to stroke centers. The present 
study aimed to assess the “awareness” and “attitude” of EMS personnel concerning prehospital 
stroke care based on American Stroke Association (ASA) guideline in Rasht town.
Methods: This was an analytical cross-sectional study. The participants, consisted of all 
EMS personnel (n = 115) in Rasht town in 2012, entered the study based on census method. 
Awareness and attitude of EMS personnel toward prehospital stroke care were assessed using 
a questionnaire based on ASA guideline. The questionnaire had two sections. The first part 
contained demographic data and the second part had multiple choice items (Likert-type scale 
response anchors) to assess awareness and attitude of the personnel. The questionnaires were 
filled out by the personnel. The collected data were analyzed using descriptive and inferential 
statistics using SPSS software version 20. P value less than 5% was considered significant.
Results: Ninety people participated in this study. The average of age and working experience 
of participants were 36.84 ± 8.02 and 11.36 ± 5.71, respectively. Most of the participants had 
bachelor degree (n = 33, 36.7%) and majored in medical emergency (n = 43, 47.8%). Most of them 
were contract employees (47.8%). Mean scores of awareness and attitude of the personnel were 
26.68 (the total number of score = 51) and 32.56 (the total number of score = 80), respectively. 
Conclusion: Findings revealed poor awareness and attitude of EMS personnel toward 
prehospital stroke care based on ASA guideline in Rasht Town. We recommended retraining 
courses to promote awareness of EMS personnel.
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The most common scales are Cincinnati Prehospital 
Stroke Scale (CPSS) and Los Angeles Prehospital Stroke 
Screen (LAPSS). Most of these scales encompass physical 
symptoms of middle cerebral artery stroke. CPSS evaluates 
facial palsy, arm weakness, and speech abnormalities. 
Any patient representing the above three symptoms is 
diagnosed with ischemic stroke based on CPSS (7,11). 
ASA guideline obliges EMS personnel to apply stroke 
assessment tools (e.g. CPSS and LAPSS) for diagnosis 
of stroke (12). Following release of Guidelines for the 
early management of adults with ischemic stroke, the 
American Heart Association (AHA) and the American 
Stroke Association (ASA) updated the guideline in 2008 
in a supplementary strategic statement on prehospital 
stroke care for EMS personnel. The mentioned guideline 
obliged EMS personnel to dispatch stroke patients at the 
highest level of care in the shortest time possible. The 
ASA guideline suggests monitoring of blood glucose level, 
oxygen target saturation range (94%), and administration 
of isotonic saline in patients with systolic blood pressure 
<120. Since the onset of symptoms is critical in fibrinolytic 
therapy, EMS personnel should be notified of the last time 
the patient was seen to be normal (3). The relationship 
between care team members was evaluated and the poor 
communication between triage nurses and EMS personnel 
was detected. It is essential to closely monitor all phases 
of treatment including transfer of patients from the 
prehospital emergency unit to the emergency department 
in order to improve the quality of patient care in the 
emergency department. Poor communication between 
care team members necessitates educational interventions 
or changes in the process of transfer and dispatch of 
patients. Poor knowledge of triage nurses and EMS 
personnel on stroke care protocol is the most important 
issue in the transfer of stroke patients (13). Low sensitivity 
in diagnosis of stroke necessitates specific measures to 
increase awareness of dispatch personnel on diagnosis of 
stroke. Since diagnosis of suspicious cases or stroke cases 
by EMS personnel enhances the quality of prehospital care 
that serves as an evidence-based tool for early diagnosis 
of stroke symptoms and efficient transfer of patients, we 
decided to carry out this study to assess the awareness 
and attitude of EMS personnel (n = 115) concerning 
prehospital stroke care based on ASA guideline in Rasht 
town.

Methods 
In this analytical cross-sectional study, after obtaining 
the ethical code (IR.GUMS.REC 1396.312) from Guilan 
University of Medical Sciences and give informed 
consent, the study was started. All EMS personnel 
(n=115) in Rasht in 2012 entered the study based on 
census method. Awareness and attitude of the personnel 
concerning prehospital stroke care were assessed based 
on ASA guideline. In order to collect data, we used the 
questionnaire designed by Soltani et al (14).

The questionnaire had two sections. The first section 
included demographic information (age, gender, field of 
study and education, marital status, working experience, 
employment type and training hours in the last year). 
The second section contained 33 multiple choice items in 
order to assess awareness and attitude of EMS personnel 
toward prehospital stroke care. Among the 33 multiple 
choice items, 17 items were related to the assessment 
of “awareness” based on a three-point Likert type scale. 
Regarding the scoring of this domain, the correct answer 
was scored as 3, I do not know scored as 2, and incorrect 
answer scored as 1. The total score varied from 17 to 51.
Concerning the” attitude” of EMS personnel, 16 items were 
related to this domain and assessment was done based on 
a five- point Likert scale (I completely agree, I agree, I have 
no idea, I do not agree, I completely disagree). The total 
score varied from 16 to 80.
The questionnaires were filled out by the personnel. 
In order to determine the content validity of the 
questionnaire, we obtained the opinions of 3 experts in the 
field of emergency medicine and 1 neurologist and based 
on their comments some modifications were made to the 
instrument accordingly. To determine the face validity, 
the questionnaire was pilot-tested and 10 questionnaires 
were completed and consequently, vague or unrelated 
items were revised. The reliability of the questionnaire 
was calculated using Cronbach’s alpha. The Cronbach’s 
alpha was 0.87 for the awareness of teaching method and 
learning goals. Also, it was 0.75 and 0.67 for satisfaction/
interest, and facilities/physical condition, respectively. 
The overall Cronbach’s alpha of the questionnaire was 
calculated to be 0.71. 
The collected data were entered in SPSS Software (version 
21.0). Chi-square test (for comparison between qualitative 
data) and Student t test (for comparison between 
quantitative data) were used for data analysis. In all cases 
P < 0.05 was considered as significant.

Results
In this study 90 males participated. Average age and 
working experience of participants were 36.84±8.29 and 
11.36 ± 5.71, respectively. Most of the personnel had 
bachelor degree (n=33, 36.7%) and majored in medical 
emergency (n=43, 47.8%). Most of them were contract 
employees and had participated in more than 10 hours of 
training courses with the content of stroke care (Table 1).
The mean of score for the awareness of prehospital stroke 
care was 26.08 ± 4.54 (the total number of score = 51). The 
mean of awareness score was compared with demographic 
variables using independent t-test and one-way ANOVA 
tests. Findings revealed significant relationships between 
education (lower than diploma, diploma, bachelor, and 
higher than bachelor degree) and employment type 
(contract and project-based) with “awareness”. Conversely, 
we did not observe a significant relationship between 
marital status, working experience and training hours 
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with “awareness” (P > 0.05).
The mean of score for the attitude of the personnel 
concerning prehospital stroke care was 32.56±9.84 
(the total number of score = 80). The mean of attitude 
score was compared with demographic variables using 
independent t-test and one-way ANOVA tests. Results 
indicated a significant relationship between education and 
the attitude of personnel (Table 2).

Discussion 
Prehospital emergency personnel have a critical role in 
the health care system. They deal with stroke patients 
and are responsible for immediate assessment, quick 
stability and evaluation of neurological status of patients. 

In addition, they are involved in the triage and quick 
transfer of patients to the nearest treatment center 
which has an ischemic stroke department to deliver 
advanced treatment services (15-17). The present study 
aimed to assess the “awareness” and “attitude” of 115 
EMS personnel concerning prehospital stroke care. The 
average age of participants in this study was 36.84±8.29 
and their average working experience was above 11 years. 
No females participated in this study since all prehospital 
emergency personnel are males in Rasht town. The 
results indicated that the awareness of EMS personnel 
regarding the prehospital care was unsatisfactory based 
on ASA guideline (Table 3). However, higher level of 
awareness was expected since most of the participants 
were undergraduates, had a bachelor degree, and received 
above 16 hours of training over the past year. The low score 
of EMS personnel concerning “awareness” can be due to 
inefficient practical teachings, deficient assessment tools, 
and lack of opportunities to participate in comprehensive 
training courses or high cost of these courses. 
The results of the study by Althubaity et al are in line with 
the findings of our study. Almost half of the prehospital 
emergency personnel had two years of working experience 
in the former study. Six percent of the participants did not 
know about stroke symptoms. Only 3% of them knew 
five or more than five stroke symptoms. Nine of them did 
not use any specialized tools to diagnose stroke and 98% 
of them transferred the patients to the nearest hospital 
regardless of available specialized stroke care services in 
that center (18). Proper and efficient training can improve 
stroke treatment, decrease stroke mortality rates and 
prevent disabilities in stroke patients (19-21).
EMS personnel are the forefront of stroke care. Therefore, 
it is essential to increase their knowledge regarding the 
timely and accurate diagnosis of stroke patients as well 
as stroke guidelines and protocols (22). Various studies 
have shown different levels of knowledge for prehospital 
emergency personnel regarding the diagnosis of stroke. 
Some studies have reported high accuracy for diagnosis 
of stroke by prehospital personnel (12,23), while others 
have reported lower accuracy of diagnosis (11,24,25). 
These confounding results are due to the difficulty in the 
early diagnosis of stroke. Bahrampouri et al proposed 

Table 1. Frequency of demographic variables in the emergency personnel of 
Rasht

Variable No. %

Marital status

Single 19 21.1

Married 63 70

Divorced 3 3.3

Widowed 5 5.6

Education level

Diploma and lower degrees 21 23.3

Associate degree 34 37.8

Bachelor degree 33 36.7

Master degree 2 2.2

Major

Surgical technology 6 6.7

Anesthesiology 8 8.9

Nursing 12 13.3

Emergency medical service 43 47.8

Physician assistant 19 21.1

Accounting 1 1.1

Mathematics 1 1.1

Type of 
employment

University student 2 2.2

Contractual 43 47.8

Apprenticeship 9 10

Semi-permanent 14 15.6

Permanent 22 24.4

Number of training 
hours during the 
previous year

8 7 7.8

8-16 37 41.1

16-24 46 51.1

Table 2. Comparison the level of personnel education with their attitude

(I) Education level (J) Education level Mean Difference (I-J) Std. Error P value
95% Confidence interval

Lower bound Lower bound

Diploma degree and 
lower

Associate degree 6.26 2.67 0.056* -0.12 12.64

Bachelor degree and higher 4.70 2.66 0.187 -1.64 11.05

Associate degree
Diploma degree and lower -6.26 2.67 0.056* -12.64 0.12

Bachelor degree and higher -1.55 2.32 0.781 -7.09 3.98

Bachelor degree and 
higher

Diploma degree and lower -4.70 2.66 0.187 -11.05 -1.64

Associate degree 1.55 2.32 0.781 -3.98 7.09

* Up to 90% is acceptable
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standard tools for the diagnosis of ischemic stroke to 
improve diagnosis in the prehospital phase (20). A 
significant relationship was found between academic 
education and awareness of personnel on stroke (Table 
3). Most participants had an academic degree in medical 
emergency or nursing. Therefore, they were able to 
use the theoretical leaned materials (stored in the long-
term memory). They were also willing to be informed 
of new tools and strategies. This issue has a positive and 
significant role in increasing the knowledge of personnel 
and making them use their knowledge (training courses 
on stroke) in the field. Contract employees were also 
more aware of stroke care than project-based employees 
due to higher years of working experience. They were 
optimistic about job promotion and future career due to 
having contract with the employer. Soltani et al showed 
a significant difference between education and awareness 
in EMS personnel in Birjand (14). Findings of this study 
showed poor awareness and attitude of EMS personnel. 
They can obtain only 26 score from 51 in awareness part 
and 32 score from 81 in attitude. Shire et al also indicated 
that most EMS personnel did not have enough knowledge 
about ischemic stroke imitators, prehospital management 
as well as treatment of stroke in Dubai (26).

Conclusion
The results showed poor awareness and attitude of 
EMS personnel toward prehospital stroke care based on 
ASA guideline in Rasht town. Given the critical role of 
prehospital personnel in the accurate, early diagnosis and 
treatment of stroke and due to inadequate knowledge of 
personnel on all phases of stroke treatment, it is essential 
to design comprehensive training courses to increase 
the awareness of personnel on stroke care based on EMS 
standard training protocol as well as prehospital stroke 
care protocols.

Authors’ contributions 
SMZZ, PA and VMK designed the research; AN wrote 
and corrected the article; SB collected data. all authors 
approved final version. 

Ethical issues
This study was conducted after obtaining the ethical code 
number IR.GUMS.REC 1396.312 from Guilan University 
of Medical Sciences. 

Acknowledgment
We would like to express our gratitude to the Guilan 
University of Medical Science. 

References
1. Feigin VL, Krishnamurthi RV, Parmar P, Norrving B, 

Mensah GA, Bennett DA, et al. Update on the global 
burden of ischemic and hemorrhagic stroke in 1990-2013: 
the GBD 2013 study. Neuroepidemiology 2015; 45(3): 161-
76. doi: 10.1159/000441085.

2. Truelsen T, Piechowski-Jóźwiak B, Bonita R, Mathers C, 
Bogousslavsky J, Boysen G. Stroke incidence and prevalence 
in Europe: a review of available data. Eur J Neurol 2006; 
13(6): 581-98. doi: 10.1111/j.1468-1331.2006.01138.x.

3. Kernan WN, Ovbiagele B, Black HR, Bravata DM, 
Chimowitz MI, Ezekowitz MD, et al. Guidelines for the 
prevention of stroke in patients with stroke and transient 
ischemic attack: a guideline for healthcare professionals 
from the American Heart Association/American Stroke 
Association. Stroke 2014; 45(7): 2160-236. doi: 10.1161/
str.0000000000000024.

4. Hsieh MJ, Tang SC, Chiang WC, Tsai LK, Jeng JS, Ma MH. 
Effect of prehospital notification on acute stroke care: a 
multicenter study. Scand J Trauma Resusc Emerg Med 
2016; 24: 57. doi: 10.1186/s13049-016-0251-2.

5. Caceres JA, Adil MM, Jadhav V, Chaudhry SA, Pawar 
S, Rodriguez GJ, et al. Diagnosis of stroke by emergency 
medical dispatchers and its impact on the prehospital care 
of patients. J Stroke Cerebrovasc Dis 2013; 22(8): e610-4. 
doi: 10.1016/j.jstrokecerebrovasdis.2013.07.039.

6. Millin MG, Gullett T, Daya MR. EMS management of 
acute stroke--out-of-hospital treatment and stroke system 
development (resource document to NAEMSP position 
statement). Prehosp Emerg Care 2007; 11(3): 318-25. doi: 
10.1080/10903120701347885.

7. Studnek JR, Asimos A, Dodds J, Swanson D. Assessing the 
validity of the Cincinnati prehospital stroke scale and the 
medic prehospital assessment for code stroke in an urban 
emergency medical services agency. Prehosp Emerg Care 

Table 3. Comparison the level of personnel education with their awareness

(I) Education level (J) Education level
Std. 
Error

Mean 
Difference 
(I-J)

P value
95% Confidence Interval

Upper Bound Lower Bound

Diploma degree and 
lower

Associate degree 1.22 2.38 0.132 5.3080 -0.5377

Bachelor degree and higher 1.21 3.20 0.027 6.1164 0.3026

Associate degree
Diploma degree and lower 1.22 -2.38 0.132 0.5377 -5.3080

Bachelor degree and higher 1.06 0.82 0.719 3.3603 -1.7115

Bachelor degree 
and higher

Diploma degree and lower 1.21 -3.20 0.027 -0.3026 -6.1164

Associate degree 1.06 -0.82 0.719 1.7115 -3.3603



Asadi et al

Journal of Emergency Practice and Trauma, 2020, 6(2), 68-7272

2013; 17(3): 348-53. doi: 10.3109/10903127.2013.773113.
8. Oostema JA, Konen J, Chassee T, Nasiri M, Reeves 

MJ. Clinical predictors of accurate prehospital stroke 
recognition. Stroke 2015; 46(6): 1513-7. doi: 10.1161/
strokeaha.115.008650.

9. Buck BH, Starkman S, Eckstein M, Kidwell CS, Haines J, 
Huang R, et al. Dispatcher recognition of stroke using the 
National Academy Medical Priority Dispatch System. Stroke 
2009; 40(6): 2027-30. doi: 10.1161/strokeaha.108.545574.

10. Clinical Quality & Patient Safty Unit, Q., Clinical Practice 
Manual (CPM). https://www.ambulance.qld.gov.au/docs/
clinical/cpg/CPG_Standard%20cares.pdf.

11. Frendl DM, Strauss DG, Underhill BK, Goldstein LB. Lack 
of impact of paramedic training and use of the cincinnati 
prehospital stroke scale on stroke patient identification 
and on-scene time. Stroke 2009; 40(3): 754-6. doi: 10.1161/
strokeaha.108.531285.

12. Brandler ES, Sharma M, McCullough F, Ben-Eli D, 
Kaufman B, Khandelwal P, et al. Prehospital stroke 
identification: factors associated with diagnostic accuracy. J 
Stroke Cerebrovasc Dis 2015; 24(9): 2161-6. doi: 10.1016/j.
jstrokecerebrovasdis.2015.06.004.

13. Jadidi A, Safarabadi M, Irannejad B, Harorani M. Level of 
patients’ satisfaction from emergency medical services in 
Markazi province; a cross sectional study. Iran J Emerg Med 
2016; 3(2): 58-65.

14. Bouckaert M, Lemmens R, Thijs V. Reducing prehospital 
delay in acute stroke. Nat Rev Neurol  2009; 5(9): 477.

15. Guidelines for management of ischaemic stroke and 
transient ischaemic attack 2008. Cerebrovasc Dis 2008; 
25(5): 457-507. doi: 10.1159/000131083.

16. Jauch EC, Saver JL, Adams HP Jr, Bruno A, Connors 
JJ, Demaerschalk BM, et al. Guidelines for the early 
management of patients with acute ischemic stroke: a 
guideline for healthcare professionals from the American 
Heart Association/American Stroke Association. Stroke 
2013; 44(3): 870-947. doi: 10.1161/STR.0b013e318284056a.

17. Adams HP Jr, del Zoppo G, Alberts MJ, Bhatt DL, Brass L, 
Furlan A, et al. Guidelines for the early management of adults 
with ischemic stroke: a guideline from the American Heart 
Association/American Stroke Association Stroke Council, 
Clinical Cardiology Council, Cardiovascular Radiology and 
Intervention Council, and the Atherosclerotic Peripheral 
Vascular Disease and Quality of Care Outcomes in 
Research Interdisciplinary Working Groups: The American 
Academy of Neurology affirms the value of this guideline 
as an educational tool for neurologists. Circulation 2007; 

115(20): e478-534. doi: 10.1161/circulationaha.107.181486.
18. Althubaity E, Yunus F, Al Khathaami AM. Assessment of the 

experience of Saudi emergency medical services personnel 
with acute stroke. On-scene stroke identification, triaging, 
and dispatch of acute stroke patients. Neurosciences 
(Riyadh) 2013; 18(1): 40-5.

19. Meurer WJ, Majersik JJ, Frederiksen SM, Kade AM, 
Sandretto AM, Scott PA. Provider perceptions of barriers 
to the emergency use of tPA for acute ischemic stroke: 
a qualitative study. BMC Emerg Med 2011; 11: 5. doi: 
10.1186/1471-227x-11-5.

20. Bahrampouri S, Khankeh HR, Dalvandi A. Diagnosis and 
transfer of stroke patients by emergency medical services: 
case of Vali-Asr hospital, Arak. Health in Emergencies and 
Disasters 2014; 1(2): 152-60. [In Persian].

21. Panahi F, Khatami M, Azizabadi Farahani M, Khoddami 
Vishteh HR, Assari S. Time indices of pediatric prehospital 
emergency care in Tehran, 2006. Razi Journal of Medical 
Sciences 2008; 15(58): 69-80. [In Persian].

22. Yperzeele L, Van Hooff RJ, De Smedt A, Valenzuela 
Espinoza A, Van de Casseye R, Hubloue I, et al. Prehospital 
stroke care: limitations of current interventions and focus 
on new developments. Cerebrovasc Dis 2014; 38(1): 1-9. 
doi: 10.1159/000363617.

23. Fothergill RT, Williams J, Edwards MJ, Russell IT, Gompertz 
P. Does use of the recognition of stroke in the emergency 
room stroke assessment tool enhance stroke recognition by 
ambulance clinicians? Stroke 2013; 44(11): 3007-12. doi: 
10.1161/strokeaha.13.000851.

24. Ramanujam P, Guluma KZ, Castillo EM, Chacon M, 
Jensen MB, Patel E, et al. Accuracy of stroke recognition 
by emergency medical dispatchers and paramedics--San 
Diego experience. Prehosp Emerg Care 2008; 12(3): 307-
13. doi: 10.1080/10903120802099526.

25. Williams TA, Blacker D, Arendts G, Patrick E, Brink D, 
Finn J. Accuracy of stroke identification by paramedics 
in a metropolitan prehospital setting: a cohort study. 
Australasian Journal of Paramedicine 2017; 14(2): 1-9. doi: 
10.33151/ajp.14.2.521.

26. Shire F, Kasim Z, Alrukn S, Khan M. Stroke awareness 
among Dubai emergency medical service staff and impact 
of an educational intervention. BMC Res Notes 2017; 10(1): 
255. doi: 10.1186/s13104-017-2585-x.

https://www.ambulance.qld.gov.au/docs/clinical/cpg/CPG_Standard%20cares.pdf
https://www.ambulance.qld.gov.au/docs/clinical/cpg/CPG_Standard%20cares.pdf

