
62 Cesk Slov Ne urol N 2012; 75/ 108(1): 62– 68

SHORT COMMUNICATION

Accuracy of Prehospital Diagnosis of Stroke

Správnost přednemocniční diagnózy cévní mozkové příhody

Abstract
Introduction: Following modern trends, FAST (Face Arm Speech Test) and Cincinnati Prehos-
pital Stroke Scale (CPSS) have been introduced at the City Emergency Medical Care Center 
(CEMCC) in Belgrade. Aim: To analyze the level of agreement in acute stroke (AS) diagno-
sis between CEMCC medical dispatchers (EMDs), the field physicians attending to the pa-
tient and the physicians at the Hospital for Cerebrovascular Diseases and Stroke (HCDS) 
“St. Sava“, Belgrade. Method: We conducted a one-year prospective study at the Belgrade 
CEMCC. To screen for a suspected stroke, the dispatchers use FAST criteria, emergency phy-
sicians (EP) in the field use the CPSS criteria, and additional ancillary methods are used in the 
SH. Results: Within the observed period, EMDs suspected a neurological problem in 7.561 
cases, 38.1% of which were suspected ASs. Attending EP confirmed the diagnosis of AS in 
2.881 (71.1%) of cases. Furthermore, following completion of emergency diagnostic pro-
cedures upon an admission to the SH, the diagnosis of AS was confirmed in 1.950 (67.7%) 
of cases. Conclusion: A satisfactory level of success was found when the FAST and CPSS 
screening scales were used for pre-hospital identification of AS symptoms.

Souhrn
Úvod: V souladu s moderními trendy byly v Městském urgentním medicínské centru v Bě-
lehradě (CEMCC) zavedeny FAST (Face Arm Speech Test) a Cincinnati Prehospital Stroke 
Scale (CPSS). Cíl: Analyzovat identifikaci symptomů akutní cévní mozkové příhody (CMP) 
dispečery v CEMCC, stanovení pracovní diagnózy CMP na místě zásahu a jejich konkordanci 
s konečnou diagnózou CMP ve specializované nemocnici pro CMP „Sveti Sava“ v Bělehradě. 
Metodika: Byla provedena jednoletá prospektivní studie v CEMCC v Bělehradě. Pro skrínin-
gové účely používali dispečeři FAST kritéria, lékaři-záchranáři na místě zásahu CPSS kritéria 
a v nemocnici byly použity nezbytné pomocné metody. Výsledky: Během sledovaného ob-
dobí dispečeři zaznamenali podezření na neurologický problém v 7 561 případech, z nichž 
38,1 % případů vyhodnotili jako CMP. Záchranáři na místě potvrdili diagnózu CMP stanove-
nou dispečery u 2 881 (71,1 %) případů. Diagnóza CMP stanovená dispečery byla po přijetí 
do nemocnice potvrzena v 1 950 (67,7 %) případech. Závěry: Při použití skríningových škál 
FAST a CPSS v přednemocniční identifikaci příznaků CMP byla zjištěna uspokojivá přesnost 
stanovení diagnózy CMP.
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Introduction
In Europe, the incidence of newly dia-
gnosed cases of acute stroke (AS) is 
between 635 per one million in Switzer-
land and 2.734 per one million in Rus-
sia [1]. The data collected by the Ameri-
can Heart Association (AHA) show that, 
in the USA, one AS occurs every 45 se-
conds, and that one patient dies due to 
AS every 3 minutes. In 2000, AS was the 
leading cause of reduced life expectancy 

in women and the second leading cause 
in men in Serbia. In 2001, AS became the 
leading cause of death in hospital set-
tings [2]. In November 2004, National 
Guidelines for Treatment of Acute Stroke 
(NGTAS) were published in Serbia [3], in-
tended to support physicians at all levels 
of health care in implementing adequate 
pre-hospital and hospital AS manage-
ment. With an introduction of rt-PA (re-
combinant tissue plasminogen activator) 

into the Serbian market (Actilyse® – Bo-
ehringer Ingelheim GmbH, Ingelheim 
am Rhein, Germany), and with actual 
knowledge of very small therapeutic win-
dow lasting for 3–4.5 hours (ECASS III 
study) [4], at the beginning of 2005, the 
first specialized Stroke Unit (SU) was esta-
blished at the Neurology Emergency De-
partment, Institute of Neurology (DENIN), 
Serbian Clinical Centre in Belgrade. Simi-
larly to the coronary unit model, SU offers 
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24-hour availability of a stroke team able 
to perform thrombolysis and all necessary 
diagnostic services, including an emer-
gency computed tomography (CT) brain 
scan, and possessing the equipment re-
quired for intensive care and patient mo-
nitoring. In Serbia, the first thrombolysis 
in AS was performed at this very unit in 
February 2006, and it is regularly used in 
the management of AS since then [5].

Revolutionary changes in pre-hospital 
management of AS occured concurrently 
with the improvements in hospital mana-
gement. For many years, emergency me-
dical dispatchers (EMDs) at the City Emer-

gency Medical Care Center (CEMCC) in 
Belgrade have used the Index of Urgent 
Treatment as the official protocol for tri-
age and call processing [6]. According to 
this protocol, AS has been a condition of 
the second level of emergency (yellow 
call) (Chapter 25. Semi-conscious Condi-
tions and Paralyses). However, following 
modern trends [7], AS management has 
been re-defined within Emergency Me-
dical Service (EMS) as a time-dependant 
emergency medical condition (red call), si-
milar to trauma or acute myocardial infar-
ction (AMI). By accepting the slogan “time 
is brain”, AS became a condition treated 

as the first degree of emergency in Serbia. 
The novel role of CEMCC in Belgrade ari-
ses from the AS recovery cascade. It com-
prises prompt and accurate identification 
of AS symptoms, rapid transport of the 
patient and early pre-hospital therapeu-
tic measures. 

The aim of this paper was to analyze 
the agreement between pre-hospital dia-
gnosis of AS symptoms by EMDs, preli-
minary diagnosis of AS by the physicians 
attending in the field, and their concor-
dance with the final AS diagnosis made at 
the Hospital for Cerebrovascular Diseases 
and Stroke (HCDS) “St. Sava“, Belgrade. 

City Institution of Emergency Medical Aid, Belgrade

ACUTE STROKE CHECK LIST

PROTOCOL No

NAME AND SURNAME

ADDRESS

COMMENT

DATE OF BIRTH

PATIENT‘S CHECK-UP

1. Time symptom incidence

2. Paralysis to one side face

3. One side body weakness

yes   no

yes   no

mmHg

ºC

mmol/l

4. Speech problem

5. Artery pressure

6. Body temperature

7. Glycaemia

8. Saturation O
2

9. *-$ (Glasgow Coma Scale) score

Opens eyes

Spontaneously 4
To calling 3
To pain 2
No eye opening 1

Motor Speech

Carry out command 6
Localise pain 5
Unsuitable movem. 4
Decereb. flexion 3
Decereb. extension 2
No reaction 1

Verbal speech

Oriented 5
Confused 4
Hardly speak 3
Incomprehensive
speak 2
Does not answer 1

SEX M F

DATE

Call admission time to EMS dispatches :

Call recieved by the EMS team

Data provided by:

:

HOSPITAL ADMISSION

ON THE SCENE: 

:

/

PROCEDURES CARRIED OUT

 Vein line

 ECG (electrocardiography)

 Antihypertensive therapy (
SIS

 > 220 mmHg ili 
DIJ

 > 120 mmHg)

yes   no

yes   no

yes   no

 Antipiretics (tt > 37.5 ºC)

 O
2
 (saturation O

2
 <92%)

 Hypertonic glucosis

 Transportation of patients

INSTITUTION

Figure 1. Acute Brain Stroke List, CIEMA, Belgrade.
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Furthermore, prehospital times and time 
intervals before handing the AS patient 
over to the Stroke Team were analyzed.

Methods
One year prospective study at Belgrade 
CEMCC was conducted from January 1, 
2005 to December 31, 2005. City Emer-
gency Medical Care Centre has 25 crews 
available 24 hours per day and covering Bel-
grade, a city with two-million inhabitants.

Before the start of the study, Belgrade 
Emergency Center Stroke Unit neurolo-
gists provided interactive training sesions 
to CEMCC physicians on the subject of 
AS. The education included pathophysio-
logy, identification, treatment and appro-
ach to an AS patient. It has been agreed 
that EMDs would use the FAST criteria 
(Face Arm Speech Test) for the purpose of 
quick telephone screening of suspicious 
signs of AS [8]. The FAST Scale was deve-
loped in 1998 as a diagnostic instrument 
for prompt identification of AS symptoms. 
It represents modified Cincinnati Prehos-
pital Stroke Scale (CPSS) and it is an inte-
gral part of the United Kingdom Training 
Package for paramedics and EMS person-
nel. For every patient, feedback informa-
tion was obtained from the field physician 
in order to confirm or reject the diagnos-
tic assumption made by EMDs. The field 
physician initially registered the state of 
consciousness of the patient using Glas-

gow Coma Scale (GCS) (GCS = 8 coma; 
GCS = 9–12 sopor; GCS = 13–15 somno-
lence) [9]. If GCS was >8, simple orienta-
tional neurological evaluation CPSS (fa-
cial palsy, asymmetric arm weakness, and 
speech abnormalities) was performed in 
order to make diagnosis of a suspicious AS 
[10]. Apart from neurological assessment, 
the EMS physicians performed A (airway) 
B (breathing) C (circulation) evaluation as 
well by measuring blood pressure, body 
temperature, glucose level, and oxygen 
saturation, in accordance with NGTAS 
and Current European Stroke Organiza-
tion guidelines [11]. Anamnestic and/or 
heteroanamnestic data on previous AS, 
recent head injury and bleeding (cerebral, 
gastrointestinal, and urinary) were used as 
supplemental criteria.

After the examination, the following 
procedures were performed: airway sup-
port and assisted ventilation (in cases of 
altered state of consciousness or com-
promised breathing), intubation (in cases 
of comatose patients, those with increa-
sed risk of aspiration, and with respira-
tory failure), introduction of intravenous 
line, and electrocardiographic (ECG) mo-
nitoring. When the patient was uncons-
cious, not breathing or pulseless, cardio-
pulmonary resuscitation was performed. 
Therapeutic measures were taken in ac-
cordance with the NGTAS recommenda-
tions: antihypertensive therapy if systo-

lic arterial pressure (AP) was >240 mmHg 
and diastolic pressure >120 mmHg (level 
of evidence A, recommendation level I), 
antipyretics – paracetamol and friction 
when body temperature was >37.5 °C 
(level of evidence B, recommendation 
level IIa), oxygen at a dose of 3 l/min if O2

 
saturation was <92% (level of evidence B, 
recommendation level IIa), hypertonic 
glucose (glucose level <2.7 mmol/l) (level 
of evidence A, recommendation level I). 
Unconscious patients or those in epileptic 
status with spontaneous breathing were 
transported on their left side. Conscious 
patients were transported in the lateral 
position with head and chest elevated at 
30° angle and with stabilization of a para-
lyzed limb. After stabilization and prepa-
ration for transport, EMS crew informed 
the CEMCC dispatch center that notified 
the Stroke Hospital and proceeded with 
transportation. During transport, every 
patient was observed clinically and dia-
gnostically. All the data were recorded in 
the Internal Protocol (Figure 1) to ensure 
collection of all the relevant data related 
to AS. Data collection using this list was 
developed and established by the Bel-
grade CEMCC Education Center staff in 
accordance with WHO STEPwise appro-
ach to stroke surveillance [12].

Upon admission to the Stroke Hospital, 
the diagnosis of AS was either confirmed 
or rejected by the emergency diagnostic 
methods (Table 1) [3,11].

During further evaluations, head, neck 
and coronary blood vessels ultrasound 
was performed, as well as magnetic reso-
nance imaging (MRI) and CT angiography.

Data that were collected by the pro-
tocol were implemented into a predefi-

Table 1. Emergency diagnostic tests in patients with acute stroke [3].

In all patients 
1 brain imaging: CT or MRI 

2 ECG 

3 Laboratory Tests: complete blood count and platelet count, prothrombin time or 
INR, PTT, serum electrolytes, CRP or sedimentation rate. Hepatic and renal che-
mical analysis 

When indicated 
4 extracranial and transcranial Duplex/Doppler ultrasound 

5 MRA or CTA 

6 diffusion and perfusion MR or perfusion CT 

7 echocardiography (transthoracic and/or transoesophageal) 

8 chest X-ray 

9 pulse oximetry and arterial blood gas analysis 

10 lumbar puncture 

11 EEG 

12 toxicology screen

Legend: CT – Computed tomography; MRI – Magnetic resonance imaging; ECG – 
ElectroCardioGraphy; PTT – Partial Thrombin Time; CRP – blood glucose C-Reactive Pro-
tein; INR – International Normalized Ratio; EEG – ElectroEncephaloGraphy

Table 2. The FAST (Face Arm Speech 
Test) evaluation by a dispatch  er in 
stroke patients (n = 2,881).

FAST Signs Stroke
Facial 
weakness

yes 1,642

no 894

uncertain 345

Arm 
weakness

yes 2,011

no 733

uncertain 137

Speech 
disturbance

yes 1,873

no 1,003

uncertain 5
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ned database and statistically processed 
using SPSS 13.0 for Windows (SPSS, Chi-
cago, IL) software standard tests: Student 
t-test and χ2 test. The differences were 
considered to be statistically significant 
when the p value obtained was <0.05.
The results were presented in tables and 
graphs.

Results
During the observed period, CEMCC 
operators processed 78,943 calls. In 
7,561 cases (10.0%), there was a suspi-
cion of a neurological disorder. The pre-
valence of suspicious AS diagnosis com-
pared to other neurological diseases was 
38.1% (2,881/7,561). The AS probability 
index was established by EMDs using the 

FAST criteria (Table 2). Among other dia-
gnoses suspected by the operators, AS 
was the seventh most frequent (Figure 2).

Three hundred sixty three (12.6%) sus-
pected AS calls were accepted as the first 
degree emergency calls, 1,498 (52.0%) as 
the second degree emergency calls and 
the remaining calls had no emergency de-
gree specification. In the field, emergency 
physicians confirmed the diagnosis of AS 
made by EMDs in 71.1% of cases using 
CPSS criteria (Table 3). The dia gnosis was 
not confirmed in 9% of cases and no 
data were recorded in 19.9% of cases. In 
36 patients in the group of calls with more 
than one diagnosis, AS was not identified 
before the field examination was perfor-
med. Most commonly, these were pa-

Table 3. Agreement between FAST (Face Arm Speech Test) deficit evalua-
tion by a dispatcher and physician examination in stroke patients pre-hos-
pital and hospital (n = 2,881).

FAST EMS physician SH physician
true (n, %) 2,048 (71.1) 1,950 (67.7)

false (n, %) 833 (28.9) 931(32.3)

Legend: EMS – Emergency medical services; SH – Stroke hospital

Table 4. Individual predictor vari-
able for stroke.

Parameter Number of pa-
tients: n (%)

Total number 2,881 (100)
Gender 
• men 
• women

1,360 (47.2)
1,521 (52.8)

Mean age (years) 
• men
• women

68 ±11.36
70 ±12.47

Circadian variation 
• night 
• day

467 (16.2)
2,414 (83.8)

Location of  stroke
• home
• public place
• EMS witnessed 
stroke 
EMS caller
• bystandered
• patient

2,022 (70.2)
714 (24.8)
145 (5.0)

466 (16.2)
2,414 (83.8)

Initial condition
a) Level of 
consciousness 
• coma 
• sopor 
• somnolence
• conscious
b) Breathing
• yes 
• gasping
• no
c) Pulse/puls
• yes
• no
d) Pupil diameter
• normal
• midriasis
• miosis
• unequal
f) Swallowing activity
• yes
• no

86 (4.2)
114 (5.6) 

290 (14.2)
1,559 (76.1)

1,446 (70.6)
341 (16.6)
262 (12.8)

2,030 (99.1)
19 (0.9)

1,989 (97.0)
24 (1.2)
7 (2.0)

29 (1.5)

2,030 (99.1)
19 (0.9)

Stroke risk factors 
• hypertension
• atrial fibrillation
• smoking
• diabetes
• hypertriglycerides
• without

964 (47.0)
369 (18.0)
205 (10.0)
204 (10.0)
184 (9.0)
123 (6.0)

Prehospital therapy
• CPR
• O

2

• antipyretics
• antihypertensive
• glucosae
• other drugs
• without (load & go)

19 (0.9)
50 (2.4)
8 (0.3)

450 (22.0)
67 (3.3)
3 (0.1)

1,770 (86.4)

Legend: CPR – CardioPulmonary Resus-
citation; O

2
 – oxygen

AC CD
TRAUMA
OND
LD
AMI
CA
STROKE
P
GI
AP
BL
FU
DC
TOX
DEATH

0.3
0.4

0.9
0.9
1.2
1.3
1.4

2.1
2.3
2.4
2.6
2.7
3
3.2
3.3
3.5
3.5
3.6
3.7
4

4.5
5

6.2
16

22

OG

AL

SC

PSY

DEATH

DC

BL

GI

STROKE

AMI

OND

CD

Figure 2. Acute stroke diagnosis incidence compared to other diagnostic as-
sumptions made during emergency calls.
Legend: CD – Cardiovascular Disease; TRAU – Trauma; OND – Other Neurological 
Disease; LG – Lung Disease; AMI – Acute Myocardial Infarction; CA – Cancer; 
P – Pediatric disease; GI – Gastrointestinal Disease; AP – Abdominal Pain; BL – Blea-
ding; FU – Feel Unwell; DC – Disturbances of Consciousness; TOX – TOXicology; 
DER – DERmatology; PSY – PSYchiatry; R – Rheumatology; SC – SChock; ID – Infection 
Diseases; AL – Allergy; M/S – Murder/Suicide; OG – Obstreties and Gynecology; 
GU – GenitoUrinary; AC – Abstruse Conditions

proLékaře.cz | 26.4.2024



66

ACCURACY OF PREHOSPITAL DIAGNOSIS OF STROKE

Cesk Slov Ne urol N 2012; 75/ 108(1): 62– 68

tients with altered consciousness [13], hy-
pertensive patients and diabetics [5].

According to a specifically designed list, 
most common complaints that increased 
the index of risk for AS diagnosis by a field 
physician were: unilateral body paralysis 
in 41.1% and speech disorders in 30%. In 
the remaining patients, complaints inclu-
ded vertigo (10%), head aches (7%), con-
sciousness crisis (10%) and other com-
plaints (6%).

From the total number of patients with 
the diagnosis of suspected AS made in 
the field, 47.20% (1,360) were male and 

52.80 (1,521) were female (χ2 = 0.392 < χ2 
(1 and 0.05) = 3,841). The mean age was 
68 (SD = 11.36) for the male patients, and 
70 (SD = 12.47) for the female patients 
(t = 0.856 < t = 1.96 and p >0.05). The de-
mographic characteristics and AS-specific 
variables are shown in Table 4.

Times (in minutes) of pre-hospital por-
tion of Chain of Recovery for Acute Stroke 
were extracted (Table 5). The mean time 
to identification of AS symptoms was 7.8 
(median 5.5) minutes. The mean time be-
fore a witness or the patient called the 
EMS, was 2 minutes (median 1 minute), 

time of call forwarding to the nearest 
field crew was 9.2 minutes, while the du-
ration of the call-response interval was 
9.8 (median 7) minutes. The mean speed 
of the ES crew arrival was 11.1 (median 9) 
minutes, duration of the examination and 
the patient preparation for transport was 
11.8 (median 10) minutes and the mean 
time before initiation of the transport was 
30.5 ±21.3 minutes. The mean time elap-
sed from call for emergency to SH ad-
mission in patients with acute stroke was 
41.1 ±12.4 minutes.

The majority of patients were transpor-
ted to DENIN with a preliminary diagno-
sis of AS (71.1%), followed by diagnoses 
of vertiginous syndrome (8.9%), crisis of 
consciousness (10%), and epileptic sei-
zure (10%). The working diagnosis of in-
tracranial hemorrhage was made in ap-
proximately 1.5% of patients. 

Following an admission to the Stroke 
Hospital and after neurological examina-
tion (NIHSS scale) and additional diagnos-
tic procedures (Table 1), attending neuro-
logist confirmed the diagnosis of acute 
stroke, initially made by the Emergency 
Service dispatcher, in 1950 (67.7%) [14] 
of patients (Figure 3).

Discussion
This is the first study in Serbia that com-
pared diagnosis of AS symptoms by 
EMDs, EMS field physicians and the SH 
neurologist. A problem emerges for the 
Belgrade EMS physicians when they are 
to make a decision whether to follow re-
commendations by the NINDS study [7] 
and treat AS as a condition of the first 
degree of emergency, or whether they 
should proceed in accordance with the 
Index of Urgent Treatment [6] recogni-
zed by the Serbian Ministry of Health as 
an official operator’s protocol. It classifies 
AS as a condition of the second degree 
of emergency. The fact that the CEMCC 
dispatchers processed the AS calls as the 
first degree emergency in 12.6% of cases 
only suggests that the significance of the 
‘time window’ and bringing the patients 
with AS, AMI and trauma to the same 
level of emergency has not yet been fully 
accepted. Therefore, there is an emer-
ging necessity for new educational semi-
nars that would include all participants in-
volved in the chain of treatment. Today, 
more than 25,000 physicians working in 
EMS in USA have been educated. The first 

Table 5. Times of pre-hospital portion of Chain of Recovery for Acute 
Stroke.

Times (min) Min.
Max.

Mean
Median

SD
IR

Time between onset of symptoms to 
EMS call

0
60

7.8
5.5

9.9
8

Time of reception of the emergency call 0
45

0
60

0
60

Time of alarm EMS team 0
57

9.2
7

7.6
9

Time of startup EMS team 0
61

9.8
7

8.1
10

Time to arrive at the scene 0
69

11.8
10

9.1
11

Time to depart scene 0.03
396

20.3
1

53.4
19

Transport time 1
166

30.5
27

21.3
17

Arrival time to Stroke hospital 7
102

41.1
39

12.4
12

IR – interquartile range 75–25%

SH

CPSS

FAST

0 500 1,000

FAST

1,500 2,000 2,500 3,000 3,500

2 881

2,049

1,950

Cincinnati ICU

Figure 3. Concordance between stroke diagnosis by an emergency medical dis-
patcher, a preliminary diagnosis by a field physician and an admission diagno-
sis by a physician at the the Hospital for Cerebrovascular Diseases and Stroke 
(HCDS) “St. Sava“ in Belgrade.
Legend: FAST – Face Arm Speech Test; CPSS – Cincinnati Prehospital Stroke Scale; 
SH – Stroke Hospital.
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EMS Departed the Scene) was 20.3 min 
in our study compared to 17.8 min in 
Texas. The Transport time for our patients 
was 30.5 min. The “Mean Delivery Time” 
(Time Call Received – Time the EMS Arri-
ved at Destination) was 41.1 minutes in 
our study (15 to the closest and 86 min 
to the most distant) compared to 45 min 
and 39.4 min in Ohio and Texas, respe-
ctively [24]. 

Although the results of other studies 
might be more favorable, having in mind 
the difficult economic situation in Ser-
bia, the present situation may be seen as 
promising. 

Conclusion
According to the new postulates of the 
CEMCC Belgrade, AS is seen as a con-
dition of the first degree of emergency. 
After the training of CEMCC physicians 
(dispatcher and field physicians), the pre-
hospital identification of AS symptoms 
using the FAST and CPSS scales is encou-
raging. Compared to other authors, the 
results of our study are satisfying notwith-
standing the need for improvement in the 
AS associated time intervals.
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sitive impact of a public education cam-
paign conducted in Belgrade through 
public media, various seminars, online 
education, etc. The interesting Ansan Ge-
riatric Study [23] showed that there was 
no difference in identification of AS alert 
signs among the educated citizens in 
Korea, irrespective of whether they were 
devoted to the traditional or to the mo-
dern Western medicine (60.2%). Accor-
ding to the current American guidelines, 
hypertension is a major risk factor for 
AS [14] as also suggested by the results of 
our study. A meta-analysis of 17 studies 
with hypertensive pa tients treated with 
various antihypertensive drugs (angioten-
sin converting enzyme inhibitors – ACE 
inhibitors, new generation of lipophilic 
calcium channel blockers, angio tensin re-
ceptor blockers) in primary AS prevention 
showed a reduction of the relative risk 
for AS by 38%. After the initial check-up, 
CPR was initiated in 19 patients (0.9%). 
In 86.4% of patients with AS, the “load 
& go” principle was applied (do not delay 
transport). 

In different studies, definitions of times 
and time intervals associated with acute 
stroke vary. Time to identification of the 
first symptoms was extremely variable in 
our study and was 7.8 ±9.9 minutes on 
average. Since the time to symptom iden-
tification was unknown in 26% of cases 
(the AS patient was alone at the time of 
onset) and uncertain in an even higher 
number of patients (32%), the time in-
tervals could only be precisely determi-
ned by considering the time of EMS call 
as a baseline. We compared the time in-
tervals found in our study with similar stu-
dies in other regions (Reading, Ohio and 
Texas) [23]. The time from the EMS call 
to the arrival of the crew (response time) 
was 11.8 minutes in our study compared 
to 8.3 minutes in Texas and 3 minutes 
in Ohio. The longer interval measured in 
our study may be explained by Belgrade 
being a metropolis (heavy traffic, skyscra-
pers, insufficient number of EMS teams, 
etc.). Within the AHA and American 
Stroke Association Synopsis: “Implemen-
tation Strategies for Emergency Medical 
Services within Stroke Systems of Care”, 
the main goal of EMS is to achieve the 
“Response Time” (Time Call Received – 
Time the EMS Arrived on Scene) shorter 
than 9 minutes. The “Mean Scene Time” 
(Time the EMS Arrived on Scene – Time 

medical training programs of this kind 
were affirmed in Cincinnati in 1969 [10]. 
In our study, the dispat chers made the 
correct diagnosis of AS in 71.1% (confir-
med by the field physician), similar to the 
study in which the dia gnosis was con-
firmed in 72% of cases [15]. However, 
in a retrospective study from San Fran-
cisco [16], the dispatchers diagnosed AS 
in 31% of received calls only. In CEMCC, 
all operators are physicians and this may 
explain the difference in the AS diagnosis 
accuracy. In the same study performed in 
San Francisco, EMS field physicians dia-
gnosed AS in 62% of cases before tra-
ining, while after a four-hour training, 
they succeeded in 91% of cases [17]. 
The SH neurologist confirmed the suspi-
cion of AS made by our field physicians 
in 67.7% of cases. The group of 36 pati-
ents in which AS symptoms were missed 
by the operators resulting into a failure to 
diagnose AS before actually attending to 
the patient is especially interesting. Most 
commonly, these calls were processed as 
“felt sick on the street”, “unclear pro-
blem”, “diabetic in coma”, “hyperten-
sive crisis”, etc.

The AS diagnosis is the seventh most 
frequent among other diagnoses made 
by CEMCC field physicians, while AMI is 
the fifth most frequent. It is unclear whe-
ther the proportion of the most prevalent 
diseases is differently defined in other stu-
dies, or the AS epidemic has not yet com-
menced in our city. In Croatia, the dia-
gnosis of AMI is the second and of AS 
the fifth most frequent [18]. The data in 
Table 1 show, that following training and 
using the FAST scale, our operators made 
the diagnosis of AS based on the “A” 
alert sign (arm weakness) in 69.8% cases, 
compared to 45% in an Australian [19] 
and 49% in a UK study [20].

A large number of similar worldwide 
studies [1,6,11] suggest that the majo-
rity of AS patients are older and are fe-
male. With respect to circadian variations 
of AS, the majority of acute events occur-
red in the morning, similar to a Hong 
Kong study [21]. In line with the AHA ob-
servations [22], the majority of out-of-
-hospital AS cases in our study occurred 
at the place of residence (house or apart-
ment) (70.2%), compared to somewhat 
lower incidence of public places (24.8%). 
In 83.8% of cases, the EMS callers were 
the patients themselves, suggesting a po-
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