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ABSTRACT

A Stroke is defined as a sudden dysfunction caused by
the interruption of blood flow to the brain. Timely inter-
vention is vital, making rapid and effective paramedic
response critical. In this study, our purpose is to evalu-
ate the knowledge and behaviors of paramedics toward
pre-hospital stroke care in Northern Cyprus. In this
descriptive study, an online questionnaire that was pre-
pared by researchers was distributed to paramedics in
Northern Cyprus. The data from the survey were ana-
lyzed with descriptive statistics and chi-square tests by
using SPSS v26. The value of p<0.05 is accepted as sta-
tistically significant. 36 out of 50 active paramedics par-
ticipated in the study. 63.9% of paramedics work in
public hospitals. Although 72.2% of paramedics are
educated in stroke, 61.1% of paramedics could not esti-
mate the exact time period for the initiation of throm-
bolytic therapy. Paramedics who have stroke education
have higher knowledge of the pre-hospital diagnosis
scale (p=0.004). Private hospital paramedics have
significantly less knoeledge of pre-hostpital diagnosis
scale and about the hospitals with stroke unit.
Multi-categorical evaluations demonstrated inadequate
knowledge andpre-hospital management of stroke
among paramedics. Periodic education must be held for
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Inme, beyne giden kan akisinin kesilmesinden kaynak-
lanan ani bir islev bozuklugu olarak tanimlanir. Zaman-
inda miidahale hayati 6nem tasimaktadir. Akut inme
vakalarinda hizli ve etkili paramedic miidahalesi
olduke¢a kritiktir. Bu ¢alismadaki amacimiz, Kuzey Ki-
bris'taki paramediklerin hastane 6ncesi inmeye yonelik
bilgi ve davranislarini degerlendirmektir. Bu tanimlayici
calismada, Kuzey Kibris'taki paramediklere arastirma-
cilar tarafindan hazirlanmis bir ¢evrimici anket uygu-
lanmistir. Anketten elde edilen veriler, SPSS v26 kul-
lanilarak tanimlayici istatistikler ve ki-kare testleri ile
analiz edildi. p<0.05 degeri istatistiksel olarak anlaml
kabul edildi. Bu ¢alismaya tilkede aktif olarak ¢alisan 50
paramedikten 36's1 katilmistir. Paramediklerin %63.9'u
devlet hastanelerinde ¢alismaktadir. Paramediklerin %
72.2'si inme konusunda egitimli olmasina ragmen, %
61.1'i trombolitik tedavinin baslamasi i¢cin uygun siireyi
bilememistir. iInme egitimi olan paramediklerin hastane
Oncesi tani skalasina iliskin bilgileri daha yliksektir (p=
0.004). Ozel hastanelerde ¢alisan paramedikler hastane
oncesi tani dlgegi ve inme {initesi olan hastaneler hak-
kinda istatistiki olarak anlaml olarak daha az bilgiye
sahiptir.

Cok Kkategorili degerlendirilmeler sonucunda, para-
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paramedics to improve their knowledge about pre-
hospital stroke care and treatment.

Keywords: Acute stroke, Cyprus, paramedics,
hospital stroke care.

pre-

INTRODUCTION

Stroke is specified as an unusual abrupt dysfunction
caused by the blood flow interruption to the brain struc-
tures. Stroke is a prevalent neurological disorder result-
ing in worldwide morbidity and mortality. Globally, 5
million people die as a result of stroke, and the number
of disabilities can reach up to millions. Ischemic strokes
cover roughly 85% while the remainder is hemor-
rhagic.12 Community and healthcare professionals’ per-
ception is crucial in stroke regulation. For most acute
stroke patients first medical contacts are paramedics.
Paramedics play a crucial role in acute stroke identifica-
tion and treatment. Timely intervention is vital, making
rapid and effective action taken by the paramedic criti-
cal. The importance of knowledge about stroke for para-
medics was to diagnose the stroke patients accurately,
and then transport them to the hospital rapidly, thus
acute stroke therapy could be delivered in time. Patients
should be transported to a hospital with an acute stroke
unit rather than the closest one if any stroke event is
suspected.34

Currently, the proven treatment for early-period
strokes is the application of thrombolytic (tPA) treat-
ment which was approved for use in the United States
by the Food and Drug Administration in 1996 and
works well if administered within the first 4,5 hours.>
Studies show that the efficiency of this treatment is
based on how early it is applied. The effectiveness of
initial treatment is quite important as it can limit brain
damage and vastly improve outcomes.3#4

Since 2011, this treatment has been utilized in Northern
Cyprus for acute stroke patients. Stroke is also a public
health problem in Northern Cyprus. Stroke incidence
rates have been reported as 48.9- 73.3 per 100.000 of
the population with an increasing trend between the
years 2009-2011. The same study indicated that stroke
was the main mortality reason in 21.6% of these pa-
tients.6 Cyprus is an island in the Mediterranean Sea and
there are three hospitals equipped for stroke cases in
Northern Cyprus. The stroke centers are located in the
center of the island and a possible stroke patient can be
transferred to these centers within 1 hour all around
the island. Thus prehospital recognition and manage-
ment have an important role.

In this study, the purpose is to evaluate the knowledge
and behaviors of paramedics towards acute stroke in
Northern Cyprus in the 10t year of the start of treat-
ment on the island.

MATERIAL AND METHODS

A descriptive study approved by Ethical Committee was
conducted in Northern Cyprus, between November
2020 and May 2021. The population of this research
includes all active 50 paramedics working in both state
and private health institutions in Northern Cyprus. An

mediklerin inme hakkindaki bilgilerinin ve hastane
oncesi yonetimlerinin yetersiz oldugu gosterildi. Para-
mediklerin akut inme ve tedavisi hakkindaki bilgilerini
arttirmak icin periyodik egitimler diizenlenmelidir.

Anahtar Kelimeler: Akut inme, Kibris, paramedikler,
hastane oncesi inme tedavisi

online questionnaire consisting of 20 questions that was
prepared by researchers was distributed to paramedics
through Google Forms, via social platforms. The ques-
tionnaire had 4 parts. The first part included demo-
graphic questions, the second and third parts respec-
tively related to the evaluation of knowledge about
stroke and pre-hospital stroke management, and the
final part is about thrombolytic therapy. The data from
the survey was imported to Microsoft Excel and ana-
lyzed with descriptive statistics and chi-square tests by
using SPSS v26. the value of p<0.05 is accepted as statis-
tically significant.

RESULTS

36 actively working paramedics out of 50 (72%) re-
sponded to the survey. The range for age is between 21
and 43. The mean age was calculated as 28.92+5.67
years. The female-to-male ratio was 1.12 in this study.
The majority of the permanent paramedics in Northern
Cyprus have an associate degree which corresponds to
86.1% while the remaining have bachelor's degrees and
post-graduation. Among 36 paramedics 63.9% of them
are working in state health institutions while 36.1% of
paramedics are working in private health institutions.
The period after their graduation was between 1 year-4
years in 47.2% and 5-9 years in 36.1% of all the popula-
tion. 66,6% of the paramedics have been working in this
situation for 1 year-9 years. 13.9% of paramedics are
working for less than 1 year and 19.4% are working for
more than 10 years. 72.2% of paramedics indicated that
they were educated on stroke. 60% of uneducated para-
medics were working in private health institutions. 61%
of paramedics encountered 1 case-4 cases in a month,
whereas 27.8% did not encounter any stroke cases
monthly. 80% of this group who haven’t observed any
stroke cases in a month work in private health institu-
tions.

86.1% of all paramedics could define the stroke cor-
rectly and 94.4% stated the correct organ affected by
stroke. Additionally, 88.8% of paramedics knew that
there are 2 types of stroke and 72.2% of them were able
to specify these types of stroke which are hemorrhagic
and ischemic.

Among the given answers regarding stroke symptoms,
19.4% of paramedics indicated 4 or fewer correct symp-
toms while 80.5% of them knew 5 or more correct
symptoms. Also, 83.3% of the participants chose incom-
patible symptoms of stroke together with the correct
symptoms.

63.8% of paramedics stated that they know the treat-
ment of acute stroke and 58.3% of them stated that they
are aware of pre-hospital stroke scales. However, 47.8%
of paramedics could know the right time period of
thrombolytic therapy and only 28.5% of them indicated
correct pre-hospital stroke scales used globally. The
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majority of paramedics working in state hospitals indi-
cated knowledge of the pre-hospital diagnosis scale
which corresponds to 83% whereas only 15.3% of the
employee paramedics in private health institutions
indicated knowledge of the pre-hospital diagnosis scale
for acute stroke. Moreover, 76.9% of the paramedics
working at private health institutions did not know the
time period of thrombolytic therapy whereas this per-
centage is 52.2 in paramedics working at state health
institutions.

88.9% of paramedics categorized acute stroke patients
as urgent and the remaining 11.1% categorized it as
important. Additionally, 97.2% of paramedics men-
tioned that they informed the hospital about the stroke
patient before the arrival. 94% of paramedics indicated
that the patient suffering from acute stroke must be
transferred to the closest hospital with a stroke unit,
and the rest 6% of paramedics indicated the closest
hospital regardless of a stroke unit. However, when
asked about their daily routine in stroke suspected pa-
tients, the closest health institution was selected as a
target for stroke-suspected patients by 53% of para-
medics which corresponds to the approximate sum of
the percentage of paramedics who selected a hospital
with neurology and radiology facilities along with a
hospital with a stroke unit that has a percentage of 23%
and 25% respectively.

30% of paramedics identified all the hospitals that sup-
ply thrombolytic therapy correctly. 11.1% of paramed-
ics could not state any hospital in Northern Cyprus that
supplies thrombolytic therapy.

The comparison statistics didn’t reveal any significant
relationship between the identification of 5-7 symp-
toms for acute stroke and paramedics’ educational
status, workplace, previous stroke education, duration
of work as a paramedic, and the stroke cases encoun-
tered in a month. Although it wasn'’t significant, para-
medics with bachelor's and postgraduate degrees and
who encountered at least 1 stroke case in a month had
more knowledge on the pre-hospital diagnosis scale.
Moreover, there were significant associations between
workplace, previous stroke education, working dura-
tion, and knowledge on the pre-hospital diagnosis scale
(p values < 0.05). The paramedics who are employed in
state hospitals and who have stroke education and
longer work duration had a better understanding of
the pre-hospital diagnosis scales. Additionally, mainly
stroke-educated paramedics, paramedics who have
worked 5 or more years, and the ones who encoun-
tered more stroke cases in a mouth indicated 2-3 hos-
pitals out of 3 with a stroke unit in North Cyprus (p
values >0.05). However, the paramedics from state
health institutions significantly had more knowledge of
hospitals with a stroke unit (p value < 0.05). The ma-
jority of all paramedics answer falsely the question
about time period for thrombolytic therapy. Addition-
ally, statistical analysis did not reveal any significant
relationship between knowledge about time period for
thrombolytic therapy and the workplace, and having
stroke education.

All these results are summarized in Table 1.

Table 1:Relationship between demographical characteristics of permanent paramedics and time period of thrombolytic therapy
application after the onset of symptoms, identification of acute stroke symptoms, knowledge on pre-hospital diagnosis scale for

Knowledge on

Identification of Symp- Pre-Hospital Diagnosis

Time Period of Throm-

Knowledge of bolytic Therapy

toms of Acute Stroke p-value Scales for Acute p-value Ho.sl?‘tals gkl prvalue Application After the p-value
Unit in Northern Cyprus
Stroke Onset of Symptoms
0-4
5-7 0-1 2-3
Symp- Yes No 5 N True n o
Total toms Sy:q]()(;:’:»]ms n (%) n (%) H?TsFul/(t))als H?,SFOZ]HIS (%) False n (%)
n(%) n (%)
Gender
Male 17(472) 4 (235)  13(76.5) 0.647 9(529)  8(47.1) 0.535 8(47.1) 9(52.9) 0.540 5(294)  12(70.6) 0.270
Female 19(528) 4(157)  16(843) 12(63.1)  7(36.9) 5(263)  14(73.7) 9(47.3) 10 (52.7)
Health
Institution
State Health "
Pt 23(639) 3(13) 20 (87) 0.708 19(82.6)  4(17.4)  <0.001 4(17.4) 19 (82.6) 0.005 11(478) 12(522) 0.143
Private Health 11
4(30.7 9(69.3 2(15.4 9(69.2 4(30.8 3(231 10 (76.9
Institutions 1Een G070 (693) 54 (aag) (69.2) (30.8) (23.1) (769)
Stroke
Education
Ves 26(722) 5(19.2)  21(80.8) 0.608 19 (73) 7(27) 0.004 8(30.7)  18(69.3) 0.089 11(423)  15(57.7) 0.497
No 10(27.8) 2(20) 8 (80) 2(20) 8(80) 5 (50) 5 (50) 3(30) 7 (70)
Duration of
work as
paramedic
<1 Year 5(13.9) 2 (40) 3 (60) 0.285 5(100) 0.012 4(80) 1(20) 0.167 1(20) 4(80) 0.298
1-4 Years 12(333) 1(83) 11(91.7) 6(50) 6(50) 5(41.7) 7(58.3) 3(25) 9(75)
5.9 Years 12(333) 3029 9(75) 9(75) 3(25) 2(167)  10(83.3) 7(58.3) 5 (41.7)
10 Years 7(194)  1(143) 6 (85.7) 6(85.7)  1(14.3) 2(28.6) 5(71.4) 3(429)  4(57.1)
Stroke cases
encountered
in a month
None 10(27.8) 4 (40) 6 (60) 0.454 3(30) 7(70) 0.093 8(80) 2(20) 0.071 1(10) 9 (90) 0.091
1-4 Cases 2Ly S030 19664 14(63.6)  8(36:4) 5(227)  17(77.3) 12(545) 10 (45.5)
>5 Cases 4(11.1) 4 (100) 4(100) 4(100) 1(25) 3(75)
* p-value is obtained from Chi-Square
The value of p<0.05 is statistically significant
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DISCUSSION

All current guidelines for acute stroke management
include not only treatment protocols as well as evi-
dence for pre-hospital management. Early admission to
the hospital positively affects the treatment process in
acute stroke.”

It was emphasized that even in centers with highly de-
veloped in-hospital stroke organizations, delays in the
pre-hospital period negatively affect both access to
treatment and treatment response.>8 A study which is
conducted after the 8thyear of the approval of throm-
bolytic treatment by the FDA in the US noted that only
3% to 8.5% of stroke patients received the treatment.
Two major reasons for this really low percentage were
delays in the pre-hospital period and not transporting
the patients to suitable centers for acute stroke treat-
ment.> The inability to recognize stroke-related symp-
toms and confounding symptoms was identified as the
most important reason for the delay in the pre-hospital
period, and the importance of education on scales to
screen for stroke was emphasized.8

In our study, although the majority of paramedics gave
correct answers to general questions such as the defini-
tion of stroke, the organ it affects, and its types, it is not
acceptable that even such general questions not be an-
swered to a certain extent among first responders of
such a vital disease. More than 5% of paramedics could
not know the affected organ in the stroke and nearly
15% could not define the stroke. Although some studies
that evaluate more superficial information showed that
paramedics have good general knowledge like our
study.%-11 There are studies from different countries that
include detailed questions, showing the insufficient
level of knowledge. Lack of knowledge is also associated
with a lower rate of stroke recognition.12-16 [n the study
of Shire et al,, the rate of knowing the basic symptoms
of stroke was similar to our study. In the same study, it
was stated that the majority of paramedics had prob-
lems recognizing symptoms that could mimic stroke.13
Although most of the participants in our study identi-
fied most of the stroke-related symptoms, similarly
most of them indicated incompatible symptoms besides
the correct ones. 83.3% of the participants chose in-
compatible symptoms of stroke together with the cor-
rect symptoms.

Furthermore, in our study, we also questioned the de-
tails of stroke diagnosis, scales, treatment, and centers
besides the self-assessment of the participants. The
results revealed that in their self-assessment, 63.8% of
paramedics stated that they know the treatment of
acute stroke and 58.3% of them stated that they are
aware of pre-hospital stroke scales. However, 47.8% of
paramedics could know the right time period of throm-
bolytic therapy and only 28.5% of them indicated cor-
rect pre-hospital stroke scales used globally. Because
the scales are easy to learn and can be used quickly,
they are important in cases where early diagnosis is
important, such as stroke.8 On the contrary, a review
emphasized that just using scales isn't enough for the
diagnosis of stroke and starting the action earlier.l”
More complete knowledge and improvement of screen-
ing tools are needed for better management of stroke.17-
19 The good level of knowledge of paramedics and the
use of appropriate scales and guidelines not only enable

them to recognize stroke but also enable them to be
forwarded to the right centers and warn these centers
before admission.57.9.1920 Surveys and guidelines indi-
cated the importance of giving information to the hospi-
tal with high priority and using stroke code.”21.22[n our
study, 88.9% of paramedics categorized acute stroke
patients as urgent, and 97.2% of paramedics indicated
that they informed the hospital about the stroke patient
before their arrival. Another important point in this
research is that nearly all the paramedics theoretically
knew that the patient suffering from an acute stroke
must be transferred to the closest hospital with a stroke
unit. However, when asked about their daily routine in
stroke suspected patients, the closest health institution
was selected as a target for stroke suspected patients by
half of the paramedics. Additionally, only 30% of para-
medics identified all the hospitals that supply throm-
bolytic therapy in this study. 11.1% of paramedics could
not state any hospital in Northern Cyprus that supplies
thrombolytic therapy. These findings show us that re-
garding the theoretical knowledge about the right
transfer center, lack of knowledge about the stroke cen-
ters, and most probably the routine transport chain on
the island may affected their action.

In studies that examined the factors affecting the level
of knowledge, some studies found a relationship be-
tween knowledge and working experience, as well as
studies that did not.1213 Additionally, it was determined
in a study that academic education was also related to
awareness about stroke but it was not related to the
level of knowledge.12 A study held in Dubai with the
participation of 274 Emergency medical service work-
ers showed a relation between seniority level and poor
stroke knowledge on tissue plasminogen activator ther-
apy and symptoms of stroke.!3

In our study, the paramedics who are employed in state
hospitals and who had stroke education and longer
work experience had a better understanding of the pre-
hospital diagnosis scales. Additionally, mainly stroke-
educated paramedics, paramedics with bachelor's and
post-graduate degrees, paramedics who worked 5 or
more years, the ones who encountered more stroke
cases in a mouth, and paramedics from state health
institutions significantly had more knowledge on hospi-
tals with a stroke unit. It was noteworthy that work-
places, whether private or state, had an impact on para-
medics’ general knowledge of stroke in this present
study. This could be an indirect relationship. Our study
revealed that 72.2% of paramedics were educated on
stroke. 60% of uneducated paramedics were working in
private health institutions. 61% of paramedics encoun-
tered 1 case-4 cases in a month, whereas 27.8% did not
encounter any stroke cases monthly. 80% of this group
who haven’t observed any stroke cases in a month work
in private health institutions. These two factors may
explain the reason for better knowledge in state hospi-
tal paramedics.

The importance of education of paramedics was empha-
sized in lots of studies and guidelines. Education posi-
tively affects the rapid identification of stroke cases,
arrival time to the right hospital, and providing better
pre-hospital care.1317.19.23

Paramedics can change, treatment protocols can be
improved, and training can be forgotten, so repetitive
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education programs will be useful for improving pre-
hospital stroke care. Additionally, it is stated that not
only educating paramedics but also giving immediate
feedback about the stroke cases they are interested in
may increase their motivation.22 Furthermore national
organizations depend on the globally accepted guide-
lines important for improving stroke care at every step
also in the pre-hospital period.>79

Our study have some limitations about the limited num-
ber of actively working paramedics in this small coun-
try and additionally the response rate was %63.7 in the
study.

CONCLUSION

Multi-categorical evaluations demonstrated inadequate
knowledge and poor pre-hospital management of
stroke among paramedics. Paramedics who work in
state health institutions had a greater knowledge re-
garding hospitals with stroke units and pre-hospital
scales compared to those working at private health
institutions. Event hough the majority of paramedics in
North Cyprus are educated about acute stroke, more
than half of them don’t know the critical treatment pe-
riod for acute stroke. Periodic education must be held
for paramedics to improve their knowledge about acute
stroke and treatment.
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