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Abstract

Background: One of the most frequent complaints that emergency medical services (EMS) deal with is seizure. The missions of EMS
on these cases may lead to transferring the patient to the emergency department (ED).
Objectives: Therefore, the present study was conducted to compare the short-term outcome of transported versus not-transported
cases.
Methods: Our population sample was selected retrospectively from medical records in Tehran EMS center for 6 months in which the
plan was transferring to a specific hospital. The cases were divided into transported or not-transported. W extracted and compared
the cases’ demographic data, vital signs, conducted prehospital management, patient disposition, and their short-term outcome.
Results: We evaluated 486 cases, 173 of whom were males (35.6%) and the mean age of patients was 34.8 ± 32.0 years old. 329 (67.7%)
and 157 (32.3%) were in the not-transported and the transported group, respectively. Among all not-transported cases, we could follow
172 patients, 52 of whom had gone to hospital during the next 72 hours. 22 out of the 52 cases were discharged from ED the same day.
Overall, the ED discharge rate was significantly more in the transported group (P < 0.001). Short-term mortality had no significant
difference in the two study groups (P = 1.00).
Conclusions: Most of the not-transported patients did not go to the hospital during further 72 hours, and some were hospitalized.
Most of the patients transported to the hospital were discharged from the ED. The short-term mortality rate was not different.
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1. Background

Seizure is one of the most common incidents in the
general population. Approximately 10% of Americans ex-
perience at least one episode of seizure attack in their life-
time (1, 2). It is one of the recurrent complaints in the emer-
gency medical services (EMS). Thus, it is necessary for EMS
to be able to manage seizures as seizure calls reach up to
5% to 8% (3). Reportedly, 71% of these calls finally led to pa-
tient transportation to the hospital (4). However, it should
be noted that EMS missions have been increased nowadays,
and whether or not it is correct to transport all patients to
the hospital is a major concern. A long time ago, in Eng-
land, EMS was not allowed to leave the patients at the scene,

and they had to transport all to the hospital (5). Such a
policy could lead to overcrowded emergency departments
(EDs). On the other hand, in the US, 70% of patients referred
to EDs were released on the day of admission (6). Although
many protocols are available, still further studies are re-
quired to determine the criteria for transportation deci-
sion making (7, 8). Currently, there are no specific criteria
to help paramedics to decide about safely leaving seizure
patients at the scene. To the best of our knowledge, there is
no study comparing the outcome of transported and not-
transported seizure patients in Iran (9, 10). There is not a
clear guideline on discharging at the scene in Iran, emer-
gency medical technicians (EMTs) should make an online
consultation with on-call EMS physician.
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2. Objectives

Therefore, in this study, we decided to compare the
short-term outcome of transported seizure patients versus
not-transported ones.

3. Methods

3.1. Study Design and Setting

The present study was a retrospective cohort investi-
gation conducted on patients with a chief complaint of
seizure. Their medical records from Tehran EMS center
and Imam Khomeini Hospital Complex, Tehran, Iran were
evaluated for 6 months from April 2019 to October 2019.
The study by the Ethics Committee of Tehran University of
Medical Sciences and the ID was IR.TUMS.VCR.REC.1397.985.
All the information was collected, analyzed and reported
anonymously.

3.2. Study Population

The patients who called EMS with the complaint of
seizure and asked for an ambulance, whose plan was trans-
ferred to the mentioned hospital were included in the
study. The transfer decision was made by the dispatch doc-
tor, whom EMT calls in all cases and asked for the neces-
sity of transportation. Based on EMS report and dispatch
data, patients were divided into 2 groups: the first group
included the cases not-transported to the hospital and the
second group involved those who were transported to the
hospital. Medical files were selected during this 6-month
interval based on the existing census. Exclusion criteria
were: missing data in the medical records, patient’s death
at the scene, referring to another hospital except our 2
study environments, seizure due to trauma, and pregnant
patients.

3.3. Data Gathering and Outcome Assessment

The medical data were extracted from the patients’
files after obtaining the required license from the EMS
registry center. Patients’ demographic data, vital signs,
accompanying symptoms, documented complaints and
initial diagnosis, underlying diseases, medical interven-
tions performed in prehospital stage and short-term out-
come (including hospital referral during next 72 hours,
hospitalization/ED discharge, ICU/ward admission, in-
hospital mortality) were assessed via telephone calls in
not-transported group and also by reviewing patients’ hos-
pital file in the transported group.

3.4. Statistical Analysis

Data were presented as mean ± SD or median (in-
terquartile range (IQR)). The data were analyzed by appro-
priate parametric or nonparametric tests with SPSS V. 22.
The level of significance was 0.05.

4. Results

In this study, data from 486 cases were evaluated.
Flowchart of the study population is shown in Figure 1. In
this population, there were 173 male (35.6%) and 313 female
patients (64.4%). The mean ± SD of age was 34.8 ± 32.0,
with the age range of neonate to 92 years old (with the
most, older than 18 years old (80.3%)). In the first group,
there were 329 (67.7%) patients not-transported to the hos-
pital. In the second group, there were 157 (32.3%) trans-
ported to the hospital. All these patients called EMS for
seizure and asked for an ambulance. The initial diagnosis
of true seizure was made by EMTs as soon as they arrived at
their site and by consulting the physician at dispatch.

We found that the initial diagnosis of seizure was
not confirmed by EMTs at the scene in 21.7% of cases in
the transported group and in 34.3% of cases in the not-
transported group. In other words, most of the patients
in the transported group were diagnosed with seizures by
EMTs (P = 0.004). Past medical history of epilepsy was
present in 108 cases (26 cases in transported group and
82 cases in not-transported group). Fewer patients in the
transported group had a prior history of epilepsy com-
pared to the other group (P < 0.001). Table 1 shows the fre-
quency of seizure diagnosis in both groups and its associa-
tion with patients’ underlying disease.

Patients’ vital signs were recorded and compared be-
tween the 2 groups. Patients in the transported group had
significantly lower Glasgow Coma Scale (GCS) and satura-
tion of oxygen (SPO2). Data are shown in Table 2.

Among all cases not transported to the hospital, we
could follow 172 patients and ask about the reasons. We
found that the most common reasons were 1) for calling
EMS was consultation and evaluation (62 cases (36.0%) and
2) feeling better in 23 cases (13.4%).

The interventions were most commonly performed in
the prehospital setting by EMS: (1) oxygen therapy (55 cases
(16.7%) in the not-transported group and 132 cases (84.1%)
in the transported group), (2) fixing an intravenous access
(25 cases (7.6%) in the not-transported group and 129 cases
(82.2%) in the transported group), (3) diazepam admin-
istration (6 cases (1.8%) in not-transported group and 50
cases (31.8%) in the transported group). Cardiopulmonary
resuscitation was performed on only 1 patient (0.6%) in the
transported group.
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All patients = 486 

Not-transported patients = 329 (67.7) Transported patients = 157 (32.3) 

Without follow up = 0 (0.0) With follow up = 157 (100.0) Without follow up = 157 (47.7) With follow up = 172 (52.3) 

Referring to the hospital = 52 (30.2) 

Admitted = 23 (44.2) Discharged = 22 (42.3) Uncertain = 8 (15.4) Admitted = 61 (38.9) Discharged = 96 (61.1) Uncertain = 0 (0.0) 

Referring to the hospital =  157 (100.0) 

Death = 4

Ward = 51 (83.6) ICU = 10 (16.4) 

Death = 3

Ward = 22 (95.7) ICU = 1 (4.3)

Figure 1. Flowchart of the study population

Table 3 shows the frequency and compares the pa-
tient’ outcomes between the 2 groups. We could follow
172 patients in not-transported group and the rest did
not answer the phone or were not aware of the patients’
outcome. The mortality rate was the same between the
2 groups. We found that only 52 patients in the not-
transported group (among 172 cases) had gone to hospi-
tal during the next 72 hours and many cases were finally
discharged from ED (22 out of 52 cases). Our results also
showed that the ED discharge rate was significantly more
in the transported group (P < 0.001). The recurrence of
seizure was more prevalent in the transported group than
in the not-transported group (P = 0.008). Figure 1 shows
the flowchart of our study.

The mean± SD days of admission to the hospital ward
were 5.89 ± 7.91 in the not-transported group and 5.56 ±
5.33 in the transported group (P = 0.322). The only one pa-
tient in the not-transported group who was admitted to

the intensive care unit (ICU) was hospitalized for two days.
The mean± SD days of admission at ICU in the transported
group was 5.50 ± 6.79 (P = 1.0).

5. Discussion

In this study, we found that the short-term (72 hours)
mortality rate was not significantly difference between the
two groups. In the not-transported group, only 52 cases
(30.2%) of our 172 followed patients, had ultimately gone to
the hospital. Moreover, data shows that even many of these
(22 out of 52 cases) were finally discharged from ED. Most
patients in the transported group were finally discharged
from the ED (61.2%); this number was significantly more
than the ED discharge rate in the followed not-transported
group (P < 0.001). More patients in the transported group
were admitted to the hospital ward and also ICU in compar-
ison to the other group. The mean ± SD of hospital length
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Table 1. Frequency Distribution and Association of Seizure Diagnosis by EMS Technician with Underlying Disease in Both Groups

Group/Underlying Disease
Seizure Diagnosis by Technician, No. (%)

Total P Value
Negative Positive

Transported patients 0.002

Without any prior medical history 16 (47.1) 23 (18.7) 39 (24.8)

Past history of epilepsy 2 (5.9) 24 (19.5) 26 (16.6)

Past history of seizure without specified
treatment

5 (14.7) 53 (43.1) 58 (36.9)

Any other medical history 11 (32.4) 23 (18.7) 34 (21.7)

Total in group 34 (100) 123 (100) 157 (100)

Not-transported patients < 0.001

Without any prior medical history 62 (54.9) 75 (34.7) 137 (41.6)

Past history of epilepsy 15 (13.3) 67 (31.0) 82 (24.9)

Past history of seizure without specified
treatment

2 (1.8) 42 (19.4) 44 (13.4)

Any other medical history 34 (30.1) 31 (14.4) 65 (19.8)

Total in group 113 (100) 216 (100) 329 (100)

Total < 0.001

Without any prior medical history 78 (53.1) 98 (28.9) 176 (36.2)

Past history of epilepsy 17 (11.6) 91 (26.8) 108 (22.2)

Past history of seizure without specified
treatment

7 (4.8) 95 (28.0) 102 (21.0)

Any other medical history 45 (30.6) 54 (15.9) 99 (20.4)

Total 147 (100) 339 (100) 486 (100)

Table 2. Comparison of Vital Signs Between the 2 Groups

Vital Signs
Not-Transported Patients Transported Patients

P Value
Min, Max Median (IQR) Mean (SD) Min, Max Median (IQR) Mean (SD)

SBP (mmHg) 70.0, 220.0 120.0 (15.0) 118.1 (20.4) 50.0, 210.0 110.0 (30.0) 115.2 (25.3) 0.223

DBP (mmHg) 40.0, 120.0 75.0 (10.0) 75.1 (10.9) 30.0, 110.0 70.0 (20.0) 73.1 (13.5) 0.139

BS (mg/dL) 25.0, 301.0 120.0 (28.5) 122.3 (35.9) 56.0, 325.0 122.0 (43.0) 131.7 (45.5) 0.061

GCS (3-15) 3.0, 15.0 15.0 (2.0) 14.6 (1.8) 4.0, 15.0 15.0 (2.0) 13.9 (2.0) < 0.001

PR (beats/min) 56.0, 200.0 90.0 (27.3) 95.2 (18.7) 58.0, 190.0 93.0 (24.8) 99.5 (22.7) 0.038

RR (N/min) 5.0, 32.0 16.0 (2.0) 16.8 (2.6) 10.0, 90.0 17.0 (2.0) 17.5 (6.3) 0.121

SPO2 (%) 74.0, 99.0 97.0 (2.0) 96.6 (2.2) 50.0, 99.0 96.0 (3.0) 95.5 (4.5) 0.004

Abbreviations: BS, blood sugar; DBP, diastolic blood pressure; GCS, glasgow coma scale; PR, pulse rate; RR, respiratory rate; SBP, systolic blood pressure; SPO2, saturation
of oxygen

of stay was the same between the 2 groups both at the hos-
pital ward and ICU.

The suspected seizure is one of the most common rea-
sons for calling EMS. Patient management in this condi-
tion, is one of the most critical principles in health care
quality. Dickson et al. in 2015, in a cross-sectional study, re-
vealed that the suspected seizure was 3.3% of EMS calls in
the studied time interval. 75% of EMS presence at scene pa-

tients was transported to the hospital. This led to a great
disease burden and high cost. They concluded that by con-
trolling many of these patients at the scene, we could de-
crease and economize health care system expenses (11).

In another study, it was found that EMS paramedics
diagnosed 2.7% of all suspected calls as true seizures at
the scene. Finally, 59.3% (2894 out of 4884) of patients
were transported to the hospital. They reported only 1
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Table 3. Frequency and Comparison of Outcome Between the 2 Groups (Cases with
Follow Up)

Outcome (During
the First 72
Hours)

Not-Transported
Patients (172

Cases), No. (%)

Transported
Patients (157

Cases), No. (%)

P Value

Referring to the
hospital

52 (30.2) 157 (100.0) < 0.001

Admission to the
hospital ward

22 (12.8) 51 (32.5) < 0.001

Admission to the
intensive care
unit

1 (0.6) 10 (6.7) 0.002

Discharge from
the emergency
department

22 (12.8) 96 (61.1) < 0.001

Uncertain 8 (4.7) - -

Death 3 (1.7) 4 (2.5) 1.00

Recurrent
seizure

1 (0.6) 9 (5.7) 0.008

death (0.02%), 9.8% were treated at the scene and not trans-
ported, and 11.4% refused the transport. The administra-
tion of diazepam, insertion of an airway, pyrexia and mod-
estly tachycardia were associated with transporting to the
hospital. Recurrent incidents were common in this study
(10.1%) (8).

Noble et al., in 2016, asked 19 highly qualified EMTs
in 5 England dispatch centers about seizure management
at the scene, recommending some organization rules,
structural, environmental and educational reasons lim-
ited EMTs to not-transport patients with suspected seizure
to the hospitals. The local or federal laws should be im-
proved to encourage the EMS personnel to correctly decide
not to transport these cases to EDs (12).

Tohira et al. in 2016, designed a self-care pathway
assessment checklist for hypoglycemia and postictal pa-
tients. They decided to check if this checklist was validated
as a reliable clinical decision tool for paramedics to iden-
tify the patients who should be discharged at the scene. Re-
portedly, it was not accurate and patients fulfilling the pos-
tictal checklist demanded subsequent health care service.
It was concluded that reliance on these checklists could
lead to more transportation to EDs (13).

Eby et al. in 2016, showed that advanced care
paramedics performing more procedures on adult pa-
tients with seizure than other paramedics. Blood sugar
check, oxygen administration, and IV access fixation were
the most common procedures (14).

Mechem et al. in 2001 studied the short-term outcome
of seizure patients who refused the transport after out
of hospital evaluation. It was a prospective study with a
known seizure disorder. It was determined that most of
their patients (94.2%) had no further seizure activity in the

subsequent 3 days (15).

According to the results of the current study, most of
the transferred patients were early discharged from the
ED. Considering the 72-hours outcome of not-transmitted
ones, it is recommended to prepare clear protocol to guide
EMS technicians at the scene, so avoiding unnecessary
transfer that may consequently reduce ED crowding.

5.1. Limitations

Since the present study was retrospective, the data reg-
istry was incomplete in some cases and patient follow-up
was difficult. Some patients were reluctant to answer the
questions correctly. We performed this study in a small-
sized strict region of Tehran. This might not present the
correct result of larger sample sizes.

5.2. Conclusion

Although most of not-transported patients did not go
to the hospital during further 72 hours, half of whom re-
ferred were hospitalized. Most of patients who were trans-
ported to the hospital were finally discharged from ED.
Short-term mortality rate showed no significant difference
between the 2 groups.
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