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ABSTRACT 
The emergence of new therapeutic protocols for reperfusion requires the 
respect of a therapeutic window which consists of an optimal admission time of 
4.5 hours, and which should not exceed 6 hours according to the latest clinical 
trials. The objective of this narrative review of the literature is to identify the 
time of admission of patients arriving at emergency departments for ischemic 
stroke after the onset of symptoms, as well as the factors that influence it in 
four European countries of the Northern Mediterranean (Spain, France, Italy, 
and Turkey). 

Twenty-two studies published between 2004 and 2018 were included. The mean 
pre-hospital delay ranged from 7.65 hours to 22.5 hours. The median prehospital 
delay ranged from 1.54 to 6.08 hours. The proportion of patients consulting after 
the first 3 hours ranged from 31.6 to 96.29%. Almost half of the studies (45%) 
associated the transport used with early admission delay. More than a third of 
the studies (36%) revealed an association of this delay with the destination of 
the first call after the signs related to the stroke was noticed. Whereas, 32% of 
the studies showed that vigilance (consciousness) disorders were the symptoms 
most related to early admission due to their severity. In addition, advanced age 
was implicated in 27% of the studies as a determinant contributing to a reduction 
of the time to arrival of patients. Besides, the lack of awareness and 
underestimation of symptoms was reported in 13% of the studies, constituting 
the main barrier affecting negatively early admission.  

These findings show that the optimal therapeutic window recommended is not 
always respected even if in developed countries, and that ignorance about the 
symptoms evocative of ischemic stroke still remains in Northern Mediterranean 
countries. This implies that measures ought to be implemented in order to 
improve care in the best possible way, focusing mainly on educating and raising 
the awareness of the population about the signs of this disabling disease and the 
actions to be taken. 

Keywords: Ischemic stroke, prehospital delay, associated factors, therapeutic 
window, Northern Mediterranean countries 
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INTRODUCTION 

Early diagnosis and treatment of acute ischemic stroke 
(AIS) is critical to survival and disability [1]. Despite 
recent advances in the management of AIS, reperfusion 
therapy is administered only to 1 to 8% of patients [2]. 
Furthermore, despite the availability of thrombolytic 
and endovascular treatments for stroke in the acute 
phase, many patients are ineligible due to the late 
arrival at the hospital [3]. Similarly, the main barrier to 
this fibrinolytic protocol is the delayed arrival of 
patients to the emergency departments (ED) of 
hospitals, which have the capacity to deliver it [4]. 
Reducing this pre-hospital delay is a major challenge 
for healthcare systems all over the world [5]. 

Identifying the factors influencing early or late arrival 
at hospital facilities and raising public awareness of 
these determinants can contribute to the successful 
management of ischemic stroke (IS) [1]. A systematic 
review of the literature showed that the major factors 
affecting pre-hospital time were related to patient 
pathways and pathways of emergency care, patient 
health characteristics, clinical characteristics 
(symptoms) of stroke, patient and witness behaviors at 
the time of stroke-related symptom onset, and level of 
stroke knowledge [6]. Studies have demonstrated that 
delays in admission to ED are due to a late decision to 
seek medical care [7]. This may be facilitated by the 
paucity of general knowledge about symptoms and risk 
factors for IS, which is considered a major hindrance to 
care access [8]; whereas, other studies have attributed 
early admission to the use of the Emergency Medical 
Services (EMS) [9]. 

The present narrative review of the literature aims to 
summarize all the studies conducted between 2004 and 
2018 in four Northern Mediterranean countries (Spain, 
France, Italy, and Turkey) and to identify the factors 
influencing the pre-hospital delay of patients with IS. 

DELAY OF PATIENT’S CONSULTATION WITH 
ISCHEMIC STROKE IN NORTHERN 
MEDITERRANEAN COUNTRIES 

Twenty-two studies quantified the time to admission 
for patients with IS, either as a percentage of patients 
arriving within a 3-hour or 6-hour time frame, and/or 
as a mean and median [1,4,5,7-25].  

According to the studies conducted in France (n=9) [4, 
10, 12-18], the median time to admission was reported 
in (n=5) studies, and was found to be between 3.25 

hours and 6.08 hours [5,10,13,16,20]. In addition, only 
one study explored a median pre-hospital admission 
time of 22 h 30 min, according to the study conducted 
by Griesser et al. (2005) [13]. Furthermore, studies of 
Desseigne et al. (2012), Redjaline et al. (2015), Luis 
(2004) and Julié (2004) have shown that less than half 
of the population does not exceed the 3-hour treatment 
window [4,12,16,18], while only one study of Laribi et 
al. (2004) found a small proportion of recruited patients 
arriving within 3 hours (3.7%) [17].  

The French study, which was conducted in Tours by 
Charaa et al. (2004), revealed that the median 
admission time was 6 h 05 min for the Reception and 
Emergency Center (Commonly known locally by the 
acronym “CAU”) and 2 h 25 min for the proximity unit 
for emergency treatment and orientation (Commonly 
known locally by the acronym “UPATOU”). Therefore, 
the UPATOU is associated with an early delay [10].  

In Italy, (n=4) studies showed that the median pre-
hospital delay was between 1 h 53 min and 5.4 h 
[9,11,24,25], of which two studies also reported an 
average admission time of 7.65 hours [11,24]. Besides, 
two other studies reported the proportion of patients 
admitted within 3 hours. In this sense, 37.6% of patients 
were admitted in less than 3 hours [22], whereas in the 
study by Maestroni et al. (2008), 28% of patients were 
admitted in less than 3 hours [9]. Another study 
demonstrated that 60.8% arrive before 6 hours [23]. 

In Spain, the investigation performed in the Castilla 
region by Ruiz Garcia et al. (2017), indicated that the 
median time was 3 hrs 11 min and 48.7% accessed 
within 3 hours [21]. Another investigation indicated a 
median time of 5.73 hours [5]. The study carried by 
Palomeras et al. (2008), in the Catalonia region, 
showed that 57.5% of patients arrived at the hospital in 
less than 3 hours [20]. The study carried out by Geffner 
et al. (2012) revealed a proportion of 39.2% of patients 
arriving before 3 hours [5].  

For Turkey, the study by Keskin et al. (2005), and Koksal 
et al. (2014), explored respectively a median admission 
time of 1h33min and 2h33min [7,26]. On the other 
hand, the study by Korkmaz et al. (2010), found a mean 
time to admission of 9.5 hours [8]. In a similar vein, the 
studies by Memis, Koksal and Korkmaz reported 
respectively 68.4%, 44%, and 55% of patients arriving 
within 3 hours [1,8,19]. 

The results are detailed in Table 1. 
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FACTORS ASSOCIATED WITH PRE-HOSPITAL 
DELAY OF ISCHEMIC STROKE PATIENTS IN 
NORTHERN MEDITERRANEAN COUNTRIES 

Socio-Demographic Factors Associated with 
Pre-Hospital Delay of Ischemic Stroke 
Patients in Northern Mediterranean 
Countries 

Age as a determinant associated with the 
time to admission for ischemic stroke 

Several studies have confirmed the existence of a 
significant relationship between patient age and 
admission time. The study conducted in Turkey by 
Keskin et al. (2005), showed that age below 65 years is 
associated with the short consultation time (p<0.001) 
[7]. Similarly, the Italian study of Silvestrelli et al. 
(2006) indicated that the mean age of patients arriving 
within the first 6 hours was higher than those arriving 
after 6 hours (p<0.05) [23]. Also, another study 
conducted by the same author found that patients 
arriving within 3 hours were significantly older than 
those arriving after 12 hours (p <0.01), a result which 
could be explained by the fact that the elderly had 
more severe clinical signs [22].  

On the other hand, the Spanish study by Garcia et al. 
(2017) mentioned that the average age of 69.62 years 

is related to a consultation time of less than 1 hour 
(p<0.05) [2]. Palomeras et al. (2008) in turn confirmed 
that age averaging 75.7 years was associated with a 
delay of less than 3 hours (p=0.04) [20]. Finally, the 
study by Vidale et al. (2013) reported that the time 
from onset to activation of EMS was significantly longer 
for patients aged 80 years and more compared to 
younger subjects (p<0.05) [25].  

Contrary to these aforementioned, other studies have 
shown that there is no significant relationship between 
age and consultation time. By this logic, the three 
Turkish studies by Koksal et al. (2014), Memis et al. 
(2008), and Korkmaz et al. (2011) did not explain any 
association between age range and pre-hospital delay 
with (p>0.05) [1,8,19]. In addition, two other Italian 
investigations by Vidale et al. (2016) and Maestroni et 
al. (2008), as well as the French study by Joux et al. 
(2012), found the same result [9,15,24]. 

Gender as a determinant associated with 
time of admission for ischemic stroke 

Sex is undoubtedly a very important factor to consider. 
Three studies have reported a significant association 
between patient consultation time and gender, 
including the study by Silvestrelli et al. (2006), which 
indicated that men had a long consultation time 
compared to women in the group arriving more than 12 
hours (p<0.01) [22]. Moreover, the Spanish study by 

Table 1. Mean and median pre-hospital delay (from symptom onset to arrival in the emergency department) and 
percentage of patients with ischemic stroke arriving within 3, and 6 hours 

Studies Country Design of the 
study 

Sample 
size Median delay (H) Mean 

delay (H) 
% < 3H 
delay 

% > 3H 
delay 

% < 6H 
delay 

% > 6H 
delay 

Laribi, Chicheportiche et al., 2004 [17] 
Charaa, Bonnaud et al. 2004 [10] 
Julié, Bonnaud et al., 2004 [16] 

Luis, Paule et al., 2004 [18] 
Griesser et al. 2005 [13] 

Heydenreich et al., 2008 [14] 
Desseigne et al., 2012 [12] 

Joux et al., 2013 [15] 
Redjaline et al., 2015 [4] 

Silvestrelli et al., 2006 [22] 
Silvestrelli et al., 2006 [23] 
Maestroni et al., 2008 [9] 
Vidale et al., 2013 [25] 
Vidale et al., 2016 [24] 
Denti et al., 2016 [11] 

Palomeras et al., 2008 [20] 
Geffner et al., 2012 [5] 

Ruiz, Fernández et al. 2018 [2] 
Keskin et al., 2005 [7] 
Memis et al., 2008 [19] 
Korkmaz et al., 2010 [8] 
Koksal et al., 2014 [1] 

France 
France 
France 
France 
France 
France 
France 
France 
France 
Italy 
Italy 
Italy 
Italy 
Italy 
Italy 
Spain 
Spain 
Spain 

Turkey 
Turkey 
Turkey 
Turkey 

Retrospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 

Retrospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 
Prospective 

27 
598 
598 
- 

329 
201 
536 
313 
339 
1364 
1479 
375 
573 
2114 
914 
292 
382 
263 
229 
98 
117 
106 

- 
6h5minCAU/ 2h52minUPATOU 

4,86 
- 

3,25 
1h10min /1h51minSMUR 

4 
- 

5,25 
- 
- 

5,4 
2 

4,86 
1,88 

- 
5,73 
3,18 
1,54 

- 
- 

2,55 

- 
- 
- 
- 

22,5 
- 
- 
- 
- 
- 
- 
- 
- 

7,65 
7,65 

- 
- 
- 
- 
- 

9,5 
- 

3,7 
- 

40 
47 
- 
- 

31 
- 

31 
37,6 

- 
28 
- 
- 
- 

57,5 
39,2 
48,7 

- 
68,4 
44 
55 

96,2 
- 

60 
53 
- 
- 

69 
- 

69 
62,4 

- 
72 
- 
- 
- 

42,5 
61 
- 
- 

31,6 
56 
45 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

60,8 
- 
- 
- 
- 
- 
- 
- 
- 
- 

58,1 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

39,2 
- 
- 
- 
- 
- 
- 
- 
- 
- 

41,9 
- 

CAU: Emergency Reception Center; UPATOU: Proximity emergency reception, treatment and orientation unit; VSAV: Victim Assistance and 
Rescue Vehicle; SMUR: Mobile Emergency and Reanimation Service 
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Garcia et al. (2017) has shown that the female sex was 
a predictor factor for consultation seeking more than 
60 min (p=0.007) [21]. By contrast, the study of Memis 
indicated that gender had no effect on time to hospital 
arrival (p>0.05) [19]. Similarly, studies by Koksal, 
Palmeras, Denti, Desseigne, Maestroni et al. showed no 
significant association between gender and admission 
time of less than 3 hours (p=0.09) [1,9,11,12,20]. 
Another study reported that EMS was activated more in 
women than in men (58% vs. 47%; p<0.001) [24]. 

Is There an Association Between the Clinical 
Characteristics of Patients (Symptoms) and 
the Co-morbidities Associated with the Delay 
of Patients’ Admission to Hospital Facilities? 

Several studies have reported a significant association 
between motor disorders and pre-hospital delay in 
patients with IS. The first study by Keskin et al. (2005) 
confirmed the existence of a significant association 
between motor disorders and a short admission delay 
[7]. In the same vein, the second and third study 
conducted by Denti et al. (2016) in the city of Parmie 
and Palomeras et al. (2008) in Maresme, indicated that 
motor disorders combined with neurological disabilities 
were also related to early delay with (p=0.0009) and 
(p=0.028), respectively [11,20]. However, the 
investigation conducted by Desseigne et al. (2012) 
concluded that motor disorders had not influenced 
patient admission time [12].  

For vigilance disorders. Studies have confirmed that 
this type of disorder has a positive influence on the 
consultation time. Certainly, in the French study by 
Desseigne et al. (2012), patients admitted in less than 
3 hours had a very high frequency of vigilance disorders 
(p=0.0001) [12]. Similarly, the study by Maestroni et al. 
(2008) and Redjaline et al. (2015) found that altered 
level of consciousness is associated with consultation 
times less than 3 hours with (p=0.005), (p=0.03), 
respectively [4,9]. Other studies found that patients 
with vigilance disorders to the point of consciousness 
impairment had a tendency to arrive at the hospital 
more quickly (p<0.05) [1,20,22,23]. By contrast, two 
other investigations showed no significant association 
between the level of consciousness and the time of 
patients’ admission, with (p>0.05) [15,24].  

Speech impairments, too, have been highlighted in four 
studies as an important factor contributing to early 
admission. The French study by Desseigne et al. (2012), 
Garcia et al. (2017), Korkmaz et al. (2011) and the 

Spanish study by Palomeras et al. confirmed that 
people with aphasia as the main sign arrive at the 
hospital earlier than those with other clinical signs 
suggestive of stroke with a p-value of less than 0.05 
[8,20,21].  

In addition to the symptoms that appeared, risk factors 
or co-morbidities or medical history had a significant 
association with pre-hospital delay. Personal history of 
stroke was reported in three studies to be associated 
with a delay in admission of less than three hours with 
a p-value of <0.05 [7,21,22]. Nevertheless, three other 
studies by Koksal et al. (2014), Joux et al. (2012), and 
Desseigne et al. (2012) reported a non-significant 
association between stroke history and time to visit 
with p>0.05 [1,12,15].  

A history of transient ischemic attack (TIA) was also 
reported in four studies. In this respect, Garcia et al. 
(2017), indicates that a history of TIA is associated with 
an admission delay of less than 3 hours (p=0.02) [21]. 
Also, a similar result was found in two studies by 
Silvestrelli et al. (2006) [22,23]. Conversely, only one 
study by Redjaline et al. (2015) indicated the opposite 
result with p=0.41 [4].  

The other factors that have been implicated, including 
hypertension and diabetes have been reported in 
several studies. Therefore, the study by Joux et al. 
(2012), confirmed that the presence of diabetes has 
influenced positively the time between the onset of 
signs and hospital admission between the two groups of 
patients transported by the FD and the EMS [15]. The 
same result featured in the study by Silvestrelli et al. 
(2006), as well as in the study by Denti et al. (2016), 
with p<0.05 and p=0.01, respectively [11,23].  

However, the studies performed by Koksal et al. (2014), 
Maestroni et al. (2008), and Desseigne et al. (2012) 
indicate that hypertension and diabetes did not have a 
significant association on the time to admission, with 
(p>0.05) [1,9,12]. Furthermore, Joux et al. (2012) and 
Denti et al. (2016) have observed that hypertension is 
not associated with admission delay, with p > 0.05 
[11,15].  

With respect to dyslipidemia, the Palomeras et al. 
(2008) indicated that among vascular risk factors, only 
dyslipidemia was associated with a delay of more than 
3 hours (p = 0.019) [20]. By contrast, Silvestrelli et al. 
(2006) demonstrated that dyslipidemia had no 
significant influence on arrival time (p >0.05) [23].  
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Compared to the heart disease, the Spanish study 
conducted by Palomeras et al. (2008) showed a 
significant association with a short pre-hospital delay 
with a (p=0.047) [20]. Likewise, Ruiz Garcia et al. 
(2017) noted that among the factors independently 
associated with a prehospital delay of 180 minutes or 
less was the fact of having a pre-existing heart disease 
(p=0.03) [21]. Two other studies of Silvestrelli et al. 
(2006) found out that ischemic heart disease influenced 
significantly earlier arrival time (p<0.05) [22,23]. In 
turn, the study conducted by Koksal et al. (2014) 
explored that among the risk factors of stroke, a history 
of coronary artery disease and atrial fibrillation were 
statistically more frequent in the first group of patients 
admitted to hospital (p<0.05) [1]. 

Patients’ Perceptions, Recognition of Stroke 
Symptoms, and Behaviors at Stroke 
Symptom Onset 

Keskin et al. (2005) revealed that patient recognition of 
symptoms contributed to decreased pre-hospital delay 
(p<0.01) [7]. Following the same line of thought, Koksal 
et al. (2014) joined Keskin et al. (2005) in 
demonstrating that recognition of symptoms as stroke 
(p = 0.01), feelings of fear and panic (p = 0.001) were 
higher in the early arrivals group than in the late 
arrivals group, and that recognition of stroke symptoms 
was an independent factor associated with early 
hospital arrival. Besides, patients who recognized 
symptoms as stroke were 3.4 times more likely (95% CI, 
1.2-9.3) to arrive at hospital earlier than those who did 
not recognize symptoms as stroke [1].  

In addition, Gressier’s study confirmed that patients 
who recognize their symptoms as stroke symptoms are 
more likely to use a cardiomobile, rather than an 
ambulance, and that the “symptom-arrival time at the 
ED” is significantly shorter if the patient is transported 
by the cardiomobile or ambulance than using their own 
means [13]. 

Palomeras et al. (2008) reported in their study in 
Maresme, Spain, that perceptions of the urgency of the 
situation were strongly associated with a prehospital 
delay of less than 1 hour and 3 hours (p=0.000) in the 
onset of stroke symptoms [20]. Similarly, Geffner et al. 
(2012) showed in their study in Castellon, that 
consideration of the attack as a serious event was 
associated with a shorter decision delay and arrival 
time (p = 0.005); as well as the identification of the 

event as a stroke was also associated with reduced 
delay in both of the above-mentioned delays [5].  

In regard to patient behaviors at symptom onset, the 
study of Korkmaz et al. (2011) concluded that among 
patients who arrived at the hospital for more than three 
hours (45.9%), most of them had waited for symptoms 
to disappear or were hesitant to attend the hospital [8]. 
By the same token, Memis et al. (2008) concluded that 
the most common reason given by patients for long pre-
hospital delay was waiting for symptoms to disappear 
(35.5%) [19]. According to the study by Silvestrelli et al. 
(2006), and more specifically in relation to the reasons 
for pre-hospital delay (> 6 hours), underestimation of 
symptoms was the most frequent cause with a 
percentage of 48.7% [23]. 

Does Lifestyle Influence the Admission Time 
for Stroke Patients? 

For the Korkmaz study, hospital arrival within the first 
three hours was statistically significant for those living 
with family members (p = 0.008) [8]. In a similar vein, 
Denti et al. (2016) found that patients who arrived at 
the hospital earlier differed from those who arrived 
after 2 hours in terms of their living conditions, since 
the majority of the latter lived alone (p=0.04) [11]. 
Likewise, in the study by Garcia et al. (2017), the onset 
of symptoms at the time of the presence of a son or 
daughter (witness) was independently associated with 
earlier arrival and more specifically with a prehospital 
delay ≤180 minutes (OR 3.84; 95% CI 1.90-7.76; P < 
0.001) [21]. Along with that, the study of Desseigne et 
al. (2012) indicated a significant difference between 
the group arriving before 3 hours and the group arriving 
after 3 hours based on the presence of a member of the 
entourage at the onset of functional signs of stroke (58% 
vs. 39%, p < 0.01) [12].  

Whereas, other studies have concluded that there is no 
significant correlation between a person’s social status 
and admission time. This finding was corroborated by 
Memis et al. (2008), who revealed that marital status 
and occupation are not associated with a delay shorter 
than 3 hours [19]. The same findings were reported in 
the study of Koksal et al. (2014), who found that there 
were no significant differences between the group 
arriving in less than 3 hours and those arriving more 
than 3 hours with respect to marital status (p=0.06), 
occupation status (p=0.34), and living alone (p=0.7) [1]. 
Also, Keskin et al. (2005) and Geffner et al. (2012) have 
shown that living alone has no significant association 
with hospital admission time (p=0.342) [5, 7], and in the 
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study of Palomeras et al. (2008), confirmed that marital 
status, living alone or accompanied, presence of stairs 
or elevator in the home, as well as level of education, 
did not influence pre-hospital delay [20]. On the other 
hand, the study by korkmaz et al. (2010), did not find 
any association with admission time as regards 
employment and level of education [8]. 

Factors Related to the Type of Alert, First 
Recourse to the Health Care System, 
Transfer Circuit Type and Orientation After 
Symptom Onset 

In two French studies. The first conducted by Redjaline 
et al. (2015), showed that the factors significantly 
associated with a pre-hospital delay of 3h30 min were : 
a first call to the center 15 (33% [95% CI, 24-42] vs. 22% 
[95% CI, 17-28], p=0.03), to the FD (19% [95% CI, 11-26] 
vs. 7% [95% CI, 4-11], p<0.01), or to relatives (19% [95% 
CI, 12-27] vs. 11% [95% CI, 7-14], p=0.02) [4]. The 
second conducted by Desseigne et al. (2012) confirmed 
that regardless of the destination of the first call, an 
admission delay of more than 3 hours was associated 
with a medicalized intervention before admission to the 
ED (p=0.0001). What is more, the absence of this 
intervention (direct transport to the ED by the FD, a 
private ambulance or by relatives) was significantly 
associated with the 82 (49%) patients in group I versus 
the 42 (12%) patients in group II (p=0.0001). Hence, 
when the physician was the recipient of the first call, 
patients tended to arrive late. However, a delay of < 3 
hours was associated with a caller who was from the 
patient’s family and friends (p=0.0001) [12].  

A study carried by Vidale et al. (2013) in cities in the 
macro region of northern Italy showed that the 
implementation of a triage system based on a set of 
codes (EMS code) favors rapid access to hospital 
facilities and in particular the use of the red code 
reserved for extreme emergencies, which has certainly 
reduced pre-hospital delays (p<0.05) [25]. The same 
author, in another study, conducted in 2016 found that 
the yellow code for emergencies was also associated 
with early arrival. This code contributed to a significant 
reduction in pre-hospital time (p < 0.001) [24].  

Garcia et al. (2017) in turn demonstrated that calling 
112-EES (Extrahospital Emergency Services) was 
associated with a pre-hospital delay of 60 minutes or 
less (OR 5.69; 95% CI 2.41-13.45; P <0001). The use of a 
pre-notification system (Stroke code) (OR 8.18; 95% CI 
2.95-22.70) and the composition of 112-EES (OR 3.86; 

95% CI 1.47-10.11; P = 0.006) were also independently 
associated with earlier arrival (Prehospital delay ≤180 
minutes) [21]. In a similar study, Geffner et al. (2012) 
showed that the median time to ED arrival was 
significantly shorter when calling the EMS: 117 minutes 
compared to 285 minutes for patients who attended 
hospital alone and 546 minutes for those who visited 
their general practitioner first (p = 0.000) [5]. On the 
other hand, Palomeras et al. (2008) showed that 
patients who decided to go immediately to the ED were 
more susceptible to reach the ED within 3 hours (P = 
0.001) [20].  

Other studies have pointed to determinants related to 
late admission. In this sense, the study of Griesser et 
al. (2005) affirmed that the delay between the onset of 
symptoms and arrival at the ED was longer when the 
patient called a general practitioner or SOS physicians 
(p<0.004) [13]. 

Factors Related to the Mode of 
Transportation Used by Patients After the 
Onset of Stroke Symptoms 

The Italian studies by Vidale et al. (2013), Maestroni et 
al. (2008), and the Turkish study by Koksal et al. (2014), 
confirmed that the use of EMS is significantly associated 
with a shorter delay compared to other available means 
of transport with (p<0.001) [1, 9, 24, 25]. 

The first study by Vidale et al. (2013) showed that pre-
hospital time was reduced by half in patients 
hospitalized by the EMS (p < 0.001) [25]. The second 
study by Maestroni et al. (2008), indicated that the 
arrival time was significantly shorter in patients using 
EMS (p<0.001) [9]. The third investigation by Koksal et 
al. (2014) reported that Seventy-two patients 
representing 63.7% arrived at the hospital by private car 
and 41 (36.3%) by ambulance, and that the median pre-
hospital delay for those using private vehicles was 
significantly longer than for ambulances (p = 0.03). In 
addition, the use of EMS-Ambulance was associated 
with a delay of less than 3 hours (p=0.04) [26].  

However, another study conducted in Geneva by 
Griesser et al. (2005) showed that the duration of 
“symptoms-arrival at “CAU” was significantly shorter if 
the patient was transported by the Cardiomobile 
Ambulance or by an ambulance than if the patient 
transported by his/her own means. Therefore, if the 
transport is performed by the Cardiomobile Ambulance 
or by an ambulance, the admission to the ED is 
respectively 2.4 and 1.8 times shorter than if the 
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transport is performed by the patient’s own means 
(p<0.0005). However, even though the use of 
ambulance in general significantly shortens the delays, 
there is still an important difference between the 
specific use of the cardiomobile and that of a “non-
medical” ambulance. This difference lies mainly in the 
time between the onset of symptoms and the time of 
calling 144 (53 minutes for the cardiomobile versus 107 
minutes for other types of ambulance) [13].  

Another French study done in Martinique by Joux et al. 
(2012) found that EMS transported 61.6% of patients and 
38.4% were transported by the FD, mostly diabetics, 
and a similarly comparable difference in the time from 
symptom onset to call, which was 67 minutes for EMS 
and 77 minutes for FD, but the average time from call 
to hospital arrival was shorter in the FD group than in 
the EMS group. And a similarly comparable difference 
in the time from symptom onset to call, which were 67 
minutes for EMS and 77 minutes for FD, but the average 
time from call to hospital arrival was shorter in the FD 
group than in the EMS group. The average time from 
call to hospital was slightly shorter in the FD group than 
in the EMS group [15]. 

Regarding the study conducted by Hydenreich et al. 
(2008) in Bordeaux, It was confirmed that the 
comparison between the time taken to transport by 
private ambulance and the Victim Assistance and 
Rescue Vehicle (Commonly known locally by the 
acronym “ VSAV”) did not reveal any significant 
difference, except that persons prefer the VSAV 
because of its accessibility compared to the other [14].  

While the study of Redjaline et al. (2015), reported that 
among the factors significantly associated with patients 
in the group (<3h30min) was transport to the hospital 
by the FD (41% [IC 95%, 32-51] vs. 25% [IC 95%, 19-30], 
p<0.01) [4]. Conversely in Turkey, in the city of Aydin, 
Memis et al. (2008) found that patients arriving within 
3 hours of symptom onset were more likely to come by 
ambulance (22.4%) or private vehicle (77.6%) (Ki2= 
5.697, p <0.05) [19]. Furthermore, only one study, 
namely that of Korkmaz et al. (2011), demonstrated the 
absence of a significant association between the time 
of admission of stroke patients and the mode of 
transport used [8]. 

Circumstantial or Contextual Factors and 
the Pre-hospital Delay 

Stroke symptom onset timing and pre-
hospital delay 

Based on the study of Garcia et al. (2017), the onset of 
symptoms on non-work days was associated with a pre-
hospital delay of less than 3 hours (OR 1.91; 95% CI 1.08-
3.37; P = 0.026) [21]. In the same vein, the Palomeras 
et al. study (2008) found that having a stroke on Sunday 
was an independently predictor factor of a delay less 
than one hour (OR 3.46; 95% CI 1.56-7.66 p= 0.002) [20]. 

The French study conducted in Sainte Etienne by 
Desseigne et al. (2012) also reported that diurnal onset 
of stroke signs appeared to be more frequently 
associated with admission before the third hour 
(p=0.001) [12].  

According to the study of Silvestrelli et al. (2006), 
patients who suffered a stroke in the morning and 
afternoon tended to arrive earlier (<3 hours): 38.5% 
(301/782, P <0.01) and 40.2% (281/700, P <0.01), 
respectively [22]. Another study by Silvestrelli et al. 
(2006) reported that 38.3% of all stroke patients arrived 
in the morning, 34.3% in the afternoon, 22.8% at night 
and 4.6% for an unknown time. Patients with overnight 
stroke arrived later [23].  

The study conducted in Izmir by Korkmaz et al. (2011) 
showed that the time between 00:01 and 6:00 am was 
the period when patients arrived 4 times later than the 
other periods ((from 6:01 to 12:00), (12:01 to 18:00) 
and (18:00 to 00:00) (p=0.06), OR=4.03) [8]. For other 
researchers such as Memis et al. (2008), day of the week 
and time of day have no effect on the time to hospital 
arrival (p>0.05) [19]. Similarly, Vidale et al. (2013), 
showed that the occurrence of stroke during working or 
non-working days or time of day (day or night) had no 
significant association with time to ED arrival [25]. Also, 
studies by Maestroni et al. (2008) and Koksal et al. 
(2014) indicate that the onset of signs of stroke during 
the day or at night, as well as during working and non-
working days, do not influence pre-hospital admission 
time (p>0.05) [1,9]. 

The site of symptom onset and pre-hospital 
delay 

According to the study of Desseigne et al. (2012), the 
occurrence of symptoms in a public location 
contributed to rapid admission (<3 hours) (p=0.05) [12]. 
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On the other hand, Memis et al. (2008) reported that 
the patients’ place of residence had no influence on 
admission time (p>0.05) [19]. Similarly, Silvestrelli et 
al. (2006), in two separate studies, showed that the 
area where patients live, whether urban or rural, had 
no influence on admission time after the onset of stroke 
symptoms [22,23]. 

DISCUSSION 

The results of the present review show, firstly, that the 
median pre-hospital delay in Northern Mediterranean 
countries is between 1 hour 10 min and 6 hours 5 min, 
and between 2 hours 36 min 22 hours 30 min for the 
mean pre-hospital delay. These findings, however, 
appeared to be better than those found in other African 
studies. By this logic, a systematic literature review 
revealed that the median pre-hospital delay in Africa 
was 31 hours [27]. Furthermore, the median pre-
hospital delays revealed in this literature review were 
higher than those recorded in other studies 
[11,21,24,28,29]. However, they are lower than other 
pre-hospital delays obtained in other investigations [30-
34]. 

As for the average pre-hospital period, it varies 
between 26 and 61.9 hours in Morocco, according to the 
results of a recent literature review [35]. This suggests 
that the average pre-hospital delays in northern 
Mediterranean countries, recorded in the current 
literature review (2 hours 36 min to 22 hours 30 min) is 
considerably lower than the range revealed by the 
systematic literature review performed in Morocco. 

This prehospital time lost outside the hospital is mainly 
due to several factors [36]. Moreover, the determinants 
influencing this delay vary considerably between 
populations and regions [37]. Similarly, the factors 
identified as influencing pre-hospital delay were 
different, even contradictory, according to studies 
conducted in this sense [38]. Furthermore, despite the 
global nature of the problem, solutions must respect 
the specificities of each context in order to address the 
different barriers preventing the implementation of 
rapid reperfusion therapy at the local level [39].  

According to this narrative review of the literature, 
almost half of the studies selected (45% of the studies) 
showed a significant association between the transport 
used and early admission delay, and more particularly 
the use of EMS or other types of ambulances. This goes 
in utter congruency with the results of a study that 
demonstrated through multivariate logistic regression 

analysis that ambulance use (OR 1,961, 95% CI 1,176-
3,270) was among the factors significantly associated 
with early arrival at the ED [40]. Furthermore, the use 
of ambulance transport reduced significantly the time 
to admission compared to using the patient’s own 
means (OR 2.4, 95% CI 1.6-3.7) according to another 
investigation [41].  

In a similar context, transport by EMS (adjusted OR 
0.28, 95% CI 0.19-0.41]) is among the factors most 
strongly associated with a shorter extrahospital time 
interval [42]. Also, the use of EMS has been associated 
with shorter pre-hospital delay according to another 
study [43]. In addition, another study confirmed that 
the use of EMS for transportation to hospital was among 
the factors independently associated with a 
presentation within 3 hours (OR 6.24, 95% CI 2.52-
16.63, p = 0.0001) [44]. 

Globally, prehospital delays recorded in these Northern 
Mediterranean countries remain lower than prehospital 
delays in other developing countries. This could be 
attributed to the use of most patients in low- and 
middle-income countries of their own vehicle(s) 
(personal or rented) to obtain medical care [45-48]. 
Furthermore, ambulances in these countries 
predominantly transport the traumatized patients and 
obstetric emergencies, while medical emergencies such 
as stroke are not a priority [49,50].  

In fact, more than a third of the studies included (36% 
of the investigations) unveiled a significant a significant 
association between pre-hospital delay and the 
destination of the first call after stroke-related 
symptoms were observed. A literature review of surveys 
on knowledge regarding measures appropriate at stroke 
symptom onset showed that although the majority of 
respondents reported having called an EMS, a 
significant proportion responded by contacting their 
general practitioner [51].  

Approximately a third (32%) of the studies included in 
the present narrative review of the literature showed 
that vigilance disorders (consciousness) were the 
symptoms most associated with early admission, given 
their severity. This is consistent with the results of a 
study conducted in Korea which found that patients, 
who had altered consciousness as the first symptoms 
appeared, arrived earlier [52]. However, in Tunisia, a 
study showed that initial clinical presentation 
(presence of motor deficit, p = 0.03; high NIHSS score, 
p = 0.04) was associated with early presentation to the 
ED [53].  
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Moreover, older age was also identified in almost one-
third (27%) of the studies as a determinant contributing 
to a reduction of the time of patients’ arrival. This is 
corroborated by the results of several studies, which 
confirmed that hospital arrival time was significantly 
earlier in older patients [54]. Also, older age (OR 0.99 
[95% CI 0.98-0.99]) was among the factors most strongly 
associated with a short extra-hospital interval 
according to another study [42]. In addition, another 
investigation found that age < 65 years was among the 
most significant factors associated with delayed arrival 
at the ED [55].  

The lack of understanding and underestimation of 
symptoms is indicated in 13% of studies, constituting 
the main barrier that affects negatively early 
admission. By this, late recognition of stroke symptoms 
by patients (or the inability to attribute symptoms to 
stroke) has been consistently identified as a major 
cause of delay in the pre-hospital phase [56-60]. 
Moreover, the majority of IS patients do not arrive at 
the hospital on time to receive thrombolytic therapy. A 
major factor responsible for this delay is the 
misinterpretation of stroke symptoms by patients or 
bystanders. While studies focusing on stroke patients 
and surveys of the general population have reported a 
low level of knowledge about the warning signs of 
stroke [61-63], a recent study conducted in Morocco, 
concluded that there is a lack of knowledge about the 
warning signs of stroke [64]. It is also important to 
highlight that lack of symptom recognition and low 
levels of public awareness were among the main 
reasons for pre-hospital delay [65]. In view of these 
findings, further investigation of patient perceptions of 
their own symptoms at the time of stroke is needed 
[66]. 

CONCLUSION 

Despite the pre-hospital delays’ decrease recorded in 
these Northern Mediterranean countries compared to 
those recorded in other African and Southern 
Mediterranean countries, increased proportions of 
patients do not arrive at hospital facilities within the 
recommended therapeutic windows. Therefore, to 
reduce pre-hospital delay and increase the proportions 
of patients’ eligible for reperfusion therapy protocols, 
it is time for healthcare systems to address the three 
essential elements: the individual component (cultural 
factors, perceptions), the mode of transport, and a 
healthcare pathway for stroke management. Also, it is 
recommended that they intensify investigations of 

cultural factors and perceptions associated with stroke, 
specifically symptoms. 
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