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To the Editor:
We performed a study to determine whether a brief educational intervention directed at pre-hospital providers would increase the identiﬁcation of stroke victims in the pre-hospital setting. The purpose of this
IRB approved, before-and-after research project was to determine
whether the implementation of Advanced Stroke Life Support Class
(ASLS) [1] training for pre-hospital providers would lead to improved
ﬁeld identiﬁcation of stroke.
In June 2014 we presented a didactic and scenario-based 8 h class
teaching the Miami Emergency Neurologic Deﬁcit, (MEND) exam [2]
as part of the ASLS class which emphasizes the pre-hospital recognition
and management of acute stroke to the 25 full-time and 15 part-time
paramedics at a local ambulance service with approximately
16,000,911 calls/year. The receiving hospital is a 900-bed suburban
teaching hospital with a yearly census of 80,000 and is a JCAHO approved comprehensive Stroke Center. The course consists of lectures,
hands on instruction, and small group stations, which included standardized patients mimicking speciﬁc stroke syndromes. At each station,
the participants were required to complete a patient assessment, identify the stroke syndrome (left brain, right brain, brainstem, cerebellum
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and subarachnoid hemorrhage) and recognize candidates for IV tPA. A
pre- and post-test was completed on the same day.
The total number of pre-hospital stroke alerts (PHSA) called by the
cohort after taking the course was compared to the stroke alerts called
by the same ambulance service in the period prior to the intervention.
Period A represented the number of PHSA calls during the 19 months
prior to any formal instruction. Period B represented PHSA calls
19 months after the class. For both periods we collected the total number of stroke alerts called, the number of strokes correctly identiﬁed and
the number of PHSAs incorrectly called by this service. We also collected
data on interventions (either IV tPA or EVR) for each period.
After the educational intervention (Period B) there were a total of 82
PHSA called (4.0 PHSAs/month). In Period A, there were 38 PHSA called
(2.0/month). The number of pre-hospital stroke alerts called per total
number of 911 calls were as follows: Period A: 38/17477 (0.22%) and
in Period B: (82/24,090, 0.34); 911 calls in Period B had 1.57 times the
odds of having a pre-hospital stroke alert called compared to Period A
(95% CI 1.07–2.30). The absolute number of alerts called doubled in Period B (82 vs. 38) without sacriﬁcing accuracy (see Table 1).
According to the American Heart Association (AHA), every 40 s a
person in the United States suffers from an acute stroke [3]. Current
AHA/American Stroke Association (ASA) guidelines state that the use
of IV tPA improves functional outcomes at 3–6 months if given within
4.5 h and recommends its use in patients meeting eligibility criteria
[4]. It has been shown that favorable outcomes are inversely related to
the time between symptom onset and time of treatment [5-6]. A recent
study conducted in San Francisco found that up to 39% of acute stroke
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Table 1
Characteristics of pre-hospital stroke alerts Period A versus Period B.

Mean age
Gender (% female)
True strokes
Non-hemorrhagic strokes/not TIA
Intracranial hemorrhage
TIA
Received IV tPA
Received IV tPA alone
Received EVR
Received EVR alone
Received both IV tPA and EVR
Final diagnosis other than stroke
Seizure
Hypertensive urgency
Complex migraine
Psychogenic
Brain tumor
Bell's palsy
Syncope
Encephalopathy
Other

Period A (N = 38)

Period B (N = 82)

p-Value

75 ± 14.3
13 (54.2)
30 (79.0)
20 (66.7)
4 (13.3)
6 (20.0)
10 (38.0)
8 (32.0)
2 (8.0)
0
2 (8.0)
8
2
0
2
1
1
1
0
0
1

75 ± 15.6
47 (57.3)
57 (69.5)
45 (79.0)
6 (10.5)
6 (10.5)
21 (42.0)
16 (32.0)
9 (18.0)
4 (8.0)
5 (10.0)
25
8
1
3
4
1
0
2
2
4

0.82
0.78
0.28

patients were not identiﬁed as having stroke symptoms, demonstrating
missed opportunities for treatment of acute stroke [7].
Prior to the intervention, the ambulance service studied utilized the
Cincinnati Prehospital Stroke Scale (CPSS), which takes about 30 s to
perform and assesses the presence or absence of facial droop, arm
drift and slurred speech [8-10]. The MEND exam utilized in this course
incorporates the CPSS and elements of the NIHSS; it takes about 3 min
to complete and should be performed en-route to the hospital [2,11].
It has been shown to correlate with the NIHSS [12] and use of the
CPSS has been shown to increase EMS stroke identiﬁcation sensitivity
and positive predictive value [13]. The results of the pre- and post-test
in the current study demonstrate mastery of the material with a dramatic improvement in scores and were consistent with those in the initial study [11].
The current study demonstrates that a brief educational intervention
increased the number of stroke patients called to the ED as a pre-hospital stroke alert without sacriﬁcing accuracy, thus increasing the number
of patients eligible for acute interventions. It is not clear whether the increase in the number of stroke alerts called was partially a result of the
Hawthorne effect or whether the conﬁdence gained by successful completion of a course emphasizing identiﬁcation of stroke syndromes and
the possibility of therapeutic intervention was responsible. The fact that
the improvement was maintained over a nineteen-month period suggests it was the latter.
In our quite typical EMS system an educational intervention that
emphasized early stroke recognition doubled the rate of prehospital
alerts and increased the absolute number of therapeutic interventions.
The proportion of patients correctly identiﬁed as stroke and the proportion of patients receiving intravenous lytic therapy or endovascular reperfusion remained constant.

0.77
1.00
0.32
0.29
1.00
0.44

References
[1] ASLS. About — introduction [Internet]. Available from: http://www.asls.net/.
[2] LaCombe DM, Gordon DL, Issenberg SB, Vega A, Brocato C, Siegel M, et al. Stroke on
the mend. JEMS 2000 Oct;25(10):32–41.
[3] Sidney S, Rosamond WD, Howard VJ, Luepker RV. National Forum for heart disease
and stroke prevention. The “heart disease and stroke statistics—2013 update”; and
the need for a national cardiovascular surveillance system. Circulation 2013 Jan 1;
127(1):21–3.
[4] Powers WJ, Derdeyn CP, Biller J, Coffey CS, Hoh BL, Jauch EC, et al. 2015 American
Heart Association/American Stroke Association focused update of the 2013 guidelines for the early management of patients with acute ischemic stroke regarding
endovascular treatment. Stroke 2015 Oct;46(10):3020–35.
[5] Hacke W, Kaste M, Bluhmki E, Brozman M, Dávalos A, Guidetti D, et al. Thrombolysis
with Alteplase 3 to 4.5 hours after acute ischemic stroke. N Engl J Med 2008 Sep 25;
359(13):1317–29.
[6] The beneﬁts and harms of intravenous thrombolysis with recombinant tissue plasminogen activator within 6 h of acute ischaemic stroke (the third international
stroke trial [IST-3]): a randomised controlled trial, Lancet 2012 Jun;379(9834):
2352–63.
[7] Smith WS, Isaacs M, Corry MD. Accuracy of paramedic identiﬁcation of stroke and
transient ischemic attack in the ﬁeld. Prehospital Emerg Care Taylor & Francis
1998 Jan 2;2(3):170–5.
[8] Kothari R, Hall K, Brott T, Broderick J. Early stroke recognition: developing an out-ofhospital NIH Stroke Scale. Acad Emerg Med 1997 Oct;4(10):986–90.
[9] Kothari R, Pancioli A, Liu T, Brott T, Broderick J, Group NI of ND and S rt-PSS, et al.
Cincinnati Prehospital Stroke Scale: reproducibility and validity. Ann Emerg Med
Elsevier 1999 Apr;33(4):373–8.
[10] 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. Prehospital Emerg Care 2008 Jan 2;12(3):307–13.
[11] Lee Gordon D, Issenberg SB, Gordon MS, LaCombe D, McGaghie WC, Petrusa ER.
Stroke training of prehospital providers: an example of simulation-enhanced blended learning and evaluation. Med Teach Taylor & Francis 2005 Mar 3;27(2):114–21.
[12] Brotons AA, Motola I, Rivera HF, Soto RE, Schwemmer S, Issenberg SB. Abstract 3468:
correlation of the Miami Emergency Neurologic Deﬁcit (MEND) exam performed in
the ﬁeld by paramedics with an abnormal NIHSS and ﬁnal diagnosis of stroke for patients airlifted from the scene. Stroke 2015;43(Suppl. 1).
[13] Oostema JA, Konen J, Chassee T, Nasiri M, Reeves MJ. Clinical predictors of accurate
prehospital stroke recognition. Stroke 2015;46(6).

Acknowledgments
Jennifer Macfarlan MPH for her statistical expertise.
Center for Research in Medical Education, University of Miami
School of Medicine, Miami Florida, developers of the ASLS course.
Cetronia Ambulance Service, Allentown, PA.

Please cite this article as: Henry-Morrow TK, et al, An educational intervention allows for greater prehospital recognition of acute stroke, American Journal of Emergency Medicine (2017), http://dx.doi.org/10.1016/j.ajem.2017.05.036

