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Prehospital Delay Factors After Stroke and Paramedic Identification

of Stroke Patients in a Metropolitan City Emergency Medical Service
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Background: Accurate recognition of stroke victims by ambulance paramedics is necessary to ensure the rapid transfer
of these patients to the hospital. We carried out a prospective study to characterize the cause of prehospital delays after
stroke by the emergency medical service (EMS) and to determine the accuracy of identifying acute stroke by paramedics.
Methods: All paramedics in the Busan Metropolitan 119 EMS were asked to record the clinical presentations and time
intervals from symptom onset to various points along the patients’ prehospital course on the ambulance admission
sheets for suspected stroke patients during a month (February 1, 2010 to February 28, 2010). Neurologists in twenty four
hospitals reviewed the hospital records for the patients who were given a diagnosis of stroke or transient ischemic attack

by the paramedics.

Results: Of the EMS on-scene evaluations, the diagnosis of stroke by ambulance paramedics was correct for 79 of the 186
(43%) patients. Positive predictive values for main suspected stroke symptoms were 95% in hemiparesis, 88% in speech
disturbance and 44% in impaired consciousness. The prehospital personnel transferred the suspected stroke patients to
each hospital at a mean of 25 minutes after the emergency 119 call. However, only 62% of the stroke patients called EMS

within the first 2 hours of stroke.

Conclusions: Public education for the need to seek EMS promptly after stroke as a medical emergency, and stroke-
specific training for EMS personnel are essential so that stroke patients receive effective acute treatment.
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| 7,185 Patients Transported by Paramedics of Emergency Medical Service |

Excluded

Non-suspected Stroke Patients: 6,948 patients |

| 237 Possible Stroke Patients Transferred by 119 Paramedics During the Study |

Excluded

4| Hospital without Neurologist or No Contact Hospital: 24 patients ‘

Excluded

No Clinical Data in Eemergency Room: 27 patients

[4—— Chart-Review or Diagnosis by Neurologist in 24 Hospitals

| 186 Patients with Final Diagnosis at Emergency Room Discharge |

Figure. Selection and diagnosis of stroke suspected patients

transferred by 119 paramedics.

A oAt & @A7E 50.5%RAL, Bt A2 6643t
e AIRE SAE B4 B S A & 2417 ool S
O mAfH| 2ol kS H3t FAk= 48.4%AL ATIA] BtAl
ke 89.1201lem, gk & o] Aol =ARshe Al
Zro] Wt 5,98, A=t = TAE HY7HA $Hhs o 2d

ZF 52t e Agk o4 o] B oAl 25%olgict,
£F0R A AT WL A

44 o] THTable 1),

VIS ST o 343 A 2

L, Z% *o—%téi 54 35
%, 44%, 88% . o] & oA Hol= kl%fé gk}
oA Wk ubnleh ddofdeli= A MellA B3ttH(Table 2),
62%2] &= A7} 2A17F o|Y], B 36,680 LR
Jul2o] d2hs Hatolal, HEE A7) A gixtrct ¢
7 Adeshe 97 Wkt 51.1%2] MM et 34 o
S 2A17F oW, Wt 37l o mAu| Aol ATE R
o] T 48%7} o]F U BHEAIE Fo W
FHgshAlE Fof WA 13t =7
), HEA} AAR(2W), S8t 3
A71(2%), S B F ARARE 23H2%) 7}
1 BRlAE

>

,—Qlﬂrzme

53k Yjlo 2= gt
A (2T), =gt
AT
FAA Al 7Fet Mo ojgH
Z= 3ol A 58%E & T Wkl SFolmAn|
FEhe] =AY, HRATEA] E4A7E
Lol ZFol7h lIthTable 3, 4).

oR

e
R
2o ofe}

A=,

1—_—4\_

5
e
s

@ AHIAA HES

ik
Ral

Table 1. Demographic characteristics and final diagnosis of patients

Patients with final
diagnosis (n=186)

Male, n (%) 94 (50.5%)
Age, yr 66.0+13.4
Symptom onset to call 119, n (%)

0-2 hours 90 (48.4%)

Over 2 hours 96 (51.6%)

119 call to paramedic arrival on-scene, min 5.9+3.4
119 call to arrival at hospital, min 25.8+11.2
Distance from the scene to hospital, km 7.1£6.5
Hospital, intra-arterial thrombolysis, n (%)

Possible 88 (47.3)

Impossible 98 (52.7)

Final diagnosis, n (%)

Stroke 79 (42.5%)
Cerebral infarction 45 (24.2%)
Transient ischemic attack 4(2.2%)
Hemorrhage 30 (16.1%)

Non-stroke 107 (57.5%)
Peripheral vertigo 23 (12.4%)
Seizure 12 (6.5%)
Metabolic disease without prior stroke 8 (4.3%)
Anxiety disorder 7 (3.8%)
Syncope 6 (3.2%)
Hypoglycemia 6 (3.2%)
Metabolic disease with prior stroke 6 (3.2%)
Migraine/tension type headache 6 (3.2%)
Cardiac disease, myocardial infarction 5(2.7%)
Drug or alcohol intoxication 5(2.7%)
Gastroenteritis 5(2.7%)
Peripheral neuropathy 5(2.7%)
Brain tumor 2 (1.0%)
Others 11 (5.9%)

Table 2. Main symptoms in patients assumed for stroke by the 119

paramedics
. Non-stroke Confirmed stroke
All patients . . _

Symptoms (n=186) patients patients (n=79)

(n=107) CI TIA H
Altered mental status 48 27 5 1 15
Hemiparesis 42 2 28 1 11
Dizziness 28 28
Aphasia, dysarthria 17 2 10 2 3
Abnormal sensation 13 13
General weakness 11 11
Seizure 9 9
Headache 8 6 1 1
Nausea and vomiting 5 5
Abnormal breathing 4 4
Visual dimness 1 1

CI; cerebral infarction, TTA; transient ischemic attack, H; hemorrhage.
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Table 3. Time intervals for stroke/transient ischemic attack victims
and non-stroke patients

Stroke/TIA  Non-stroke
patients patients p-value
(n=79) (n=107)
Male, n (%) 46 (58.2) 48 (44.9) 0.077
Age, yr 68.4+12.9 64.2+13.5 0.038
Symptom to call 119 0.002
0-2 hours, n (%) 49 (62) 41 (38.3)
Over 2 hours, n (%) 30(38) 66 (61.7)
119 call to paramedic 5.743.2 6.0£3.6 0.58
arrival on-scene, min
119 call to arrival at 25.4+10.3 26.1+11.8 0.68
hospital, min
Distance from the scene 7.7£7.0 6.6£6.1 0.29
to hospital, km
Hospital, Intra-arterial 0.01
thrombolysis
Possible, n (%) 46 (58.2) 42 (39.3)
Impossible, n (%) 33 (41.8) 65 (60.7)

Table 4. Time intervals for stroke patients

Stroke patients (n=75)
Cerebral Intracranial

infarction hemorrhage prvalue
(n=45) (n=30)

Male, n (%) 25 (55.6) 18 (60)  0.81
Age, yr 71.5¢13.3  63.6+11.9 0.012
Symptom to call 119 0.022

0-2 hr, n (%) 23 (51.1)  23(76.7)

Over 2 hours, n (%) 22 (48.9) 7(23.3)
119 call to paramedic 5.4+2.1 6.3+4.3  0.28

arrival on-scene, min
119 call to arrival at 26.1£13.3 254499 0.78

hospital, min

Distance from the scene 8.0+7.1 7.8£7.2  0.89
to hospital, km
Hospital, intra-arterial thrombolysis 0.81
Possible, n (%) 27 (60) 17 (56.7)
Impossible, n (%) 18 (40) 13 (43.3)
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