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ABSTRACT

Background. The most underdeveloped area in the care of critically-ill-children (CIC) is the prehospital period. 
Appropriate prehospital assessment and life-saving-interventions (LSI) of this population are challenging and 
require dedicated resources to ensure the best outcomes. We aimed to determine the characteristics and outcomes 
of CIC transported to the Turkish Pediatric Emergency Departments (EDs). The frequency and distribution of 
LSI administered by prehospital providers on route and in the EDs were also investigated.

Methods. This prospective study was conducted at 4 metropolitan cities and 9 tertiary pediatric EDs between 
August 2014-August 2015. A survey based study evaluated all CIC who were brought by ambulance to the 
participant EDs. CIC were defined as a patient who requires LSI or needs intensive care admission for any 
reason. Patient demographics, clinical features, reason for transport, performed procedures in the ambulance 
or ED were sought. Finally, the short-term outcomes of transported CIC and transport-associated risks were 
analyzed. 

Results. During the study period, a total 2094 children were brought by ambulance to all participant EDs. 
Only 227 (10.8%) of them were critically-ill. Emergency Medical Services (EMS) providers were less likely to 
perform procedures in CIC if they were staffed with paramedics (p<0.001). Most procedures were performed 
on children aged one or older (p<0.001). No procedure was performed in the ambulance for nearly one fourth 
of patients who received LSI in the EDs. If the EMS did not have a physician, prehospital providers were 
less likely to provide immediate LSIs (p<0.001). CIC were more likely referred from secondary/tertiary care 

hospitals. The short-term mortality rate was higher if 
the ambulance was staffed by only paramedics. 

Conclusion. This study demonstrated that Turkish 
prehospital pediatric emergency care is deficient. We 
offer a clinical overview of pediatric emergencies to 
aid EMS directors, policymakers, and ED directors in 
planning the care of CIC.
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The concept of emergency medical service 
(EMS) consists of many areas of emergency care, 
including the primary evaluation, management, 
and transport of patients from the field of an 
injury or illness to their arrival at an emergency 
care facility (the out-of-hospital or prehospital 
care), as well as the management within the 
emergency department (ED) and intensive care 
unit (ICU). 

Significant improvement in EMS systems have 
been achieved in the United States of America 
(USA) since the 1970s, especially for the adult 
population.1 Early systems have been designed 
to provide rapid intervention in case of cardiac 
arrest and rapid transport for motor vehicle crash 
victims among adults. Since the most significant 
causes of mortality in the pediatric population 
are trauma and poisoning, it is important to 
consider the effects of the ‘transport’ stage on 
outcome. Previous studies have reported poor 
improvement in prognosis among pediatric 
patients despite the development of a modern 
EMS.2,3 This is primarily a result of the higher 
proportions of adult emergencies and thus 
the higher rate of adult patients for whom the 
EMS providers are involved in the early care. 
Providing medical care for critically ill children 
(CIC) requires a different skillset from those 
required for adult providers, including attention 
to the unique characteristics and needs of the 
pediatric population. 

The implementation of EMS for children 
significantly reduced the mortality and 
improved outcomes in pediatric patients with 
trauma and other medical emergencies in 
developed countries.4-6 In Turkey, almost all 
cities have EMS, which consists of pre-hospital 
medical care and transport to a medical 
facility.7 All EMS demand is made by calls to an 
emergency number which is 112 in Turkey and 
similar to some European countries. EMS was 
primarily developed for adults during the 1990s 
in our country and this improved the outcome 
of sudden cardiac arrest. However, there is a 
significant lack of appropriate investment in 
EMS infrastructure for CIC. There is a paucity 
of data concerning pediatric prehospital 

care outcomes. In our country, information 
concerning the number of CIC utilizing the EMS 
system is unknown, thus, could benefit from an 
optimal system designed to meet their needs. 

We aimed to identify the frequency and causes 
of prehospital pediatric emergencies and 
important prognostic factors associated with 
transport by EMS of CIC. The percentage of 
immediate life-saving interventions (LSI) / non-
LSI performed by either EMS providers or ED 
physicians and their effects on outcomes were 
also investigated. 

Material and Methods

Study design

According to the Address Based Population 
Registration System (ABPRS) released by the 
Turkish Statistical Institute in 2014, Turkey had 
a total population of 77.695 million, with 22.838 
million children aged 0-17. 

This prospective study was conducted in four 
metropolitan cities and nine tertiary pediatric 
EDs in Turkey. Transported CIC to one of 
the participant ED’s (4 training and teaching 
hospitals and 5 University Hospitals) between 1 
August 2014, and 1 August 2015 were enrolled in 
the study. A data collection form was prepared 
by the principle author and sent to all nine 
EDs before patient enrollment began. The local 
ethical committee of Ege University (13-4.1/14) 
approved this study. 

EMS Present practice

The Ministry of Health Emergency Medical 
Services General Bureau published the National 
EMS Scope of Practice Model to provide general 
recommendations around the scope of practice 
and licensure.8 In the most current version 
of the Scope of Practice Model there are three 
designations for EMS professionals: Emergency 
Medical Responders (EMR), Ambulance and 
emergency care technicians (AEMT), and 
Paramedics. As stated within the document, 
their differing roles are; 
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1.	 EMR: The primary focus is to initiate 
immediate life-saving care to critical 
patients who access the EMS. The scope of 
EMRs includes the following skills: airway 
positioning and bag valve mask ventilation, 
hemorrhage control, automated electronic 
defibrillator (AED) defibrillation, and 
cardiopulmonary resuscitation (CPR). 

2.	 AEMT: To provide basic and limited 
advanced emergency medical care and 
transportation for critical and emergent 
patients who access the EMS. AEMTs 
typically do all an EMR does with the addition 
of providing medications such as oxygen, 
sublingual nitro, inhaled medications, 
oral glucose, EpiPen® administration; 
taking vital signs; extremity splinting; 
and spinal immobilization, may perform 
electrocardiograms (ECGs), endotracheal 
intubation, nasogastric tube placement, 
determination of death, defibrillation and 
pacing, needle thoracotomy, aspiration 
of newborn meconium, intravenous line 
placement, and drug administration.

3.	 Paramedic: To provide advanced 
emergency medical care for critical 
and emergent patients who access the 
emergency medical system. Additionally, 
they may perform; needle cricothyrotomy, 
intubation, and 12 lead ECG interpretation.

Study Population and Data Collection 

The physician on shift from the participant 
ED completed the data collection form for 
each patient. Our age groups were structured 
according to the Pediatric Advanced Life 
Support (PALS) guideline for age groups; 
group 1: 0-28 days, group 2: 28 days-1year, 
group 3: 1 -10 years old and group 4: > 10 years. 
The data collection form included information 
on; demographics, clinical features, triage level, 
information calls to receiving facility, and reason 
for transportation. The referring physicians 
specialties, intervention type provided by EMS 
or by ED staff were also recorded. CIC was 
defined as a patient who requires LSI or needs 

intensive care admission for any reason. Finally, 
the short-term outcomes of transported CIC 
and transport-associated risks were analyzed. 
Informed consent was obtained from the 
participants families.

Statistical analysis 

Statistics Package for the Social Sciences 22.0 
software (SPSS Inc.; Chicago, IL, ABD) was used 
for statistical analysis. Continuous data was 
represented by mean and standard deviation. 
Categorical variables were expressed by 
frequency and cross tables. The chi-square test 
(or Fisher’s exact probability test) was used to 
compare demographics in terms of age groups, 
and time and month of presentation. Mann-
Whitney U or t-test was performed for two 
independent groups. p values lower than 0.05 
were regarded as statistically significant. 

Results

During the study period, a total of 2094 patients 
were transported to the 9 different EDs of which 
227 were CIC (10.8%). Most patients (90%) did 
not receive LSIs at the ED. Of the participants 
53% were boys and the median age was 5.5 
years. The higher percentage of CIC was in 
group 3 (1-10 years) and group 4 (>10 years) 
48.9%, and 26.4% respectively. Only a low rate 
(n=46, 20.3%) of patients were transported by 
ambulance were accompanied by a physician 
(Table I). Table I shows the frequency and 
distribution of EMS transfer sites. Secondary 
care hospitals served as the main referral site 
in 57.3% of the cases, and a small proportion 
of the total number which was 10.6% (n=24) 
were brought from home. Pediatricians were 
the most common physicians who gave the 
interfacility transport decision (48.9%), and the 
receiving facility did not receive information 
calls for more than half of the patients (39.2 %) 
before arrival. 

The most common diagnoses were toxicological, 
traumatic and respiratory emergencies with 
the rate of 22.5%, 19.4% and 15.8%, respectively 
(Table II). Children with trauma and toxicity 
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were more likely to be older (1-10 years: 43.2% 
and > 10 years: 71.7%). In contrast, transferred 
patients who had other medical emergencies 
were more likely to be younger than one year 
old (Fig. 1). Most of the intoxications (66.7%) 
occurred by mouth, and the most common 
ingested drug was acetaminophen (27.5%), 
scorpion bite (9.8%) was the second most 
common non-drug intoxication in CIC (Table 
II). The median injury severity score (ISS) for 
trauma patients (n=44) was 6, of which only 
9.1% (n=4) had a high ISS score (ISS>11) (Table 
II). Three of those patients died at the ED, all of 
the remaining trauma patients were admitted to 
the pediatric intensive care unit (PICU). 

Table I. Characteristics of critically-Ill-children and 
EMS crew.

n (%)
Sex (Male) 121 (53.3)
Age, median (years) 5.5

0-28d 54 (2.6)
28d - 1 328 (15.7)
1-10 1048 (50)
10-18 664 (31.7)

Distance (km), mean (min-max) 63.8 (2.8-800)
Information call

No 89 (39.2)
Yes 138 (60.8)

Referred by
Family-care physician 6 (2.6)
Pediatrician 111 (48.9)
Other physician 60 (26.4)
Family or scene 50 (22)

Transport from
Home 24 (10.6)
Field 26 (11.5)
Primary care hospital 5 (2.2)
Secondary care hospital 130 (57.3)
Tertiary care hospital 32 (14.1)
Other 10(4.4)

EMS Staff
Physician 46 (20.3)
Paramedic + AEMT 181 (79.7)

EMS: emergency medical service, SD: standard deviation, 
km: kilometer, min: minimum, max: maximum, AEMT: 
ambulance and emergency care technician.

Table II. Diagnosis of children who arrived by EMS.
Toxicity 51 (22.5)

Ingestion 34 (66.7)
Acetaminophen 14 (27.5)
NSAI 6 (11.8)
Antidepressant 8 (15.6)
Multidrug 6 (11.8)

Organophosphates 4 (7.8)
Rodenticide poisoning 3 (5.9) 
Carbon monoxide poisoning 2 (3.9)
Scorpion bite 5 (9.8)
Snake bite 3 (5.9)

Trauma 44 (19.4)
ISS>11 4 (9.1)
ISS≤11 40 (90.9)

Medical emergencies 132 (58.1)
Respiratory 36 (15.8)

Bronchopneumonia 19
Acute bronchiolitis 7
Asthma attack 4
Tracheostomy patient 4
Foreign body in respiratory tract 2

Infectious diseases 25 (11)
Sepsis / septic shock 11
CNS infection (meningitis/
encephalitis)  13(9/4)

Hepatitis A 1
Neurological 23 (10.1)

Status epilepticus 18 
Febrile status epilepticus 2
Intracranial hemorrhage 2
Guillain-Barré syndrome 1

Cardiac 10 (4.3)
Cardiomyopathy / Heart failure 6
Cardiac arrest 2
SVT 2

Endocrinological 6 (1.1)
Diabetic ketoacidosis 5
Hypoglycemia 1

Gastrointestinal 4 (3.8)
Bleeding 3 
Esophagus atresia 1 

Non-traumatic surgical 4 (4.1)
Splenic rupture 1
Duodenum perforation 1
Corrosive substance ingestion/

inhalation 2

Other 24
NSAI: non-steroid anti-inflammatory, SVT: 
supraventricular tachycardia, 
CNS: central nervous system, VP: ventriculo-peritoneal
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For the secondary analysis, we collected 
information on pre-hospital procedures for all 
patients arriving by EMS. Although 86 % (n=195) 
of children underwent procedures during 
transport by EMS providers, no procedure 
was performed for 32 (Table III). Of those 32 
patients, 12 had respiratory failure, 5 had sepsis/
septic shock, 5 had intoxication, 4 had status 
epilepticus, 2 had trauma (one of them had 
epidural hematoma), 2 had a scorpion bite, one 
had supraventricular tachycardia and other one 
had cardiopulmonary arrest. Most procedures 
were performed on children aged one or older 
(Table III) (p<0.001). Results showed that if 
the EMS did not have a physician, prehospital 
providers were less likely to provide immediate 
LSIs (Table IV) (p<0.001). No procedure was 
performed in the ambulance for nearly one-

third of patients (7/25) who received immediate 
LSIs such as CPR and intubation in the ED 
(Table III). 

The survival rate did not differ when the referral 
site and performed LSI was compared with 
short-term outcome (Table V). Table VI shows 
the clinical features of nine patients who were 
brought by ambulance and subsequently died 
(three of these died on route). There were severe 
trauma in 3, cardiogenic shock with congenital 
cardiac disease in 2, respiratory failure in 2 
and septic shock in 2 non-survived patients. 
Four of 9 patients who died were not informed 
by telephone before arrival to the receiving 
facility. A vascular line was present in 8/9 (no 
intraosseous lines), intubation was performed 
in 5 and CPR in one patient. 

Fig. 1. Percentage (%) of diagnosis distrubutions by age groups.

Table III. EMS procedures (%) of critically-Ill-children.
Age 
group

Vascular 
access

Blood glucose 
monitoring

Given 
medication

BVM 
ventilation

Endotracheal 
intubation CPR No procedures 

on EMS
Total 

patient (n)
0-28d 53.8 38.5 0 7.7 7.7 0 30.8 13
28d-1y 58.1 16.3 7.0 2.3 2.3 2.3 30.2 43
1-10y 81.1 8.1 3.6 4.5 2.7 0.9 8.1 111
10-18y 80 13.3 10 1.7 1.7 0 10 60
*d: day, BVM: bag-valve-mask, CPR: cardiopulmonary resuscitation, EMS: emergency medical service.
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Discussion

One of the most selected forms of misuse 
involving EDs is the misuse of EMS. Research 
has shown that in several areas of the United 
States as well as in Canada, Sweden, and 
England, the rate of inappropriate ambulance 
use is 40% to 50%.9,10,11,12 Excess uses of EMS 
among pediatric patients with a variety of low 
acuity conditions have been demonstrated. 
Our study showed that around 90% of patients 
brought by ambulance did not have high 
acuity conditions upon arrival to the EDs. The 
potential adverse consequences of non-urgent 
EMS use include increased ED crowding, and 
limits rapid ambulance response for patients 
whose condition requires immediate care and 
LSI. However, critically ill patients who would 
likely benefit from rapid prehospital care, are 
under-utilizing these services like our results 
showed.13-15

The referral system in Turkey plays a major role 
in managing the flow of patients from primary 
to secondary and tertiary care hospitals (as 
the health care system structure is based on 
those three levels). All secondary care hospitals 
in Turkey have at least two pediatricians 
and provide medical care upon referral by a 
primary care physician and that requires more 
specialized knowledge, skill, or equipment than 
the primary care physician can provide. Since 
those hospitals do not have well-structured 
pediatric intensive care unit (PICU) we believe 
that CIC deserve to be referred. The explanation 
for referral from tertiary ED to another tertiary 
facility may the inadequate number of PICU 
and limited bed capacity. Although, guidelines 
exist concerning the timing of transfer, for 
certain groups of patients and the decision to 
transfer should be made by consultants after full 
assessment and discussion between referring 
and receiving EDs. The current study showed 
that 40% of CIC were brought to EDs without 

Table IV. Comparison of transported patients who received life-saving interventions based on referral sites.
Life-saving-interventions

p
Physician Paramedic + AEMT Total (n)

Referred from Yes No Yes No

< 0.001

Home 3 0 5 16 24
Scene 3 1 9 13 26
Primary care hospital 1 1 0 3 5
Secondary care hospital 17 6 22 85 130
Tertiary care hospital 4 6 4 18 32
Private hospital 3 1 2 4 10
Total patients (n) 31 15 42 139 227
*AEMT: ambulance and emergency care technician. § p values were determined with Student’s t-test for continuous 
variables. Chi square tests or Fischer’s exact tests for categorical data where appropriate.

Table V. The relationship between life-saving-interventions and staff on the EMS with mortality in critically-
Ill-children.

Life-saving interventions on the 
EMS [n (%)]

EMS Staff 
[n (%)] Total p

Yes No Physician Paramedic + AEMT
Non-survived 7 (9.6) 2 (1.3) 3 (6.5) 6 (3.3) 9

< 0.001
Alive 66 (90.4) 152 (98.7) 43 (93.5) 175 (96.7) 218
Total 73 154 46 181 227
EMS: emergency medical service, AEMT: ambulance and emergency care technician. * p values were determined with 
Fischer’s exact tests.
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information calls. This improper referral 
leads to poor outcome of high acuity medical 
conditions.16 Local policies should be prepared 
to show referral patterns, available expertise, 
and clinical circumstances. 

A previously published report indicated that 
children older than 7 years old were more 
likely to be transported by EMS due to trauma 
and intoxication, although infants transported 
by ambulances were predominantly for other 
medical emergencies.17 Similarly, in a Canadian 
study medical emergencies represented the 
majority of cases of EMS under two years of 
age, trauma being the most common reason 
in children over nine.18 The majority of EMS 
transports in our groups were traumatic and 
toxicological emergencies (80%) rather than 
medical illness (20%) in older age groups. 

The most common pre-hospital pediatric 
procedures are cervical spine immobilization, 
vascular line, and basic and advanced airway 
management.8 Although the Turkish Ministry 
of Health authorizes paramedics and AEMT 
to perform all the procedures listed above, in 
our study many CIC who needed immediate 
LSI did not receive any procedure. Some 
patients who required immediate vascular 
line (Supraventricular tachycardia, status 
epilepticus, altered mental status, respiratory 
failure) were brought to the ED without 
prehospital procedure. We can explain this by 
the difficulty of establishing the vascular line 
in a pre-hospital setting especially in younger, 
less cooperative children. Paramedics and 
AEMT receive very limited training compared 
to physicians, and most rarely have to manage 
seriously ill or injured children.19 Although 
EMS personnel and paramedics are responsible 
for performing all vital interventions in CIC, 
previous studies have shown that paramedics 
were required to provide advanced life support, 
such as endotracheal intubation in trauma 
patients, in less than 1% of cases a year.20-22 

The timing of emergency procedures is of 
critical importance during transport, and early 
management can be beneficial in improving Ta
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outcomes.23 Recent studies emphasize that 
the “golden hours” in pediatric transport is 
not important, and that misapplication of this 
concept can result in early and goal-directed 
interventions being delayed.24 EMS personnel 
reported feeling comfortable performing any 
critical procedure if they are well trained and 
experienced.25 Requirements for pre-hospital 
pediatric resuscitation in children with medical 
emergencies and trauma were similarly rare in 
our study, and usually in children younger than 
10. 

Similar with previous studies the level of LSIs 
performed by EMS staff in this study was quite 
low.8,26 We believe that paramedics possessed 
insufficient knowledge and experience to 
carry out these procedures, and that they 
preferred to transport patients to the ED 
without stabilization, even in the event of 
respiratory or cardiac arrest. This is the most 
likely explanation for obviously non-survived 
patients, or subjects who have been pronounced 
dead, being transported via the EMS. In such 
cases, mortality cannot be prevented (since it 
has already occurred), and transporting such 
cases places the public and the EMS crew at 
risk of a vehicular accident in the process. In 
addition, there can be no benefit to the patient 
in transporting a dead body. Unnecessary 
transport of the non-survived patients restricts 
EMS resources for other patients who may truly 
benefit from them.

Our study has several limitations, including 
a lack of physiological data for patients at the 
time of pick-up (blood pressure, pulse, Glasgow 
coma scale, body temperature, respiratory rate, 
oxygen saturation, general condition, etc.), 
and a lack of detailed information concerning 
physical examination, accurate reasons for 
referral, some transport times, costs, and patient 
characteristics in the referral hospital. We also 
did not analyze and compare patients outcomes 
who received LSIs in the ED but who were not 
transported by ambulance.

In conclusion, this study presents 
comprehensive epidemiological and outcome 
data for CIC transferred by EMS system in 
Turkey. Patients transported by ambulance and 
referred from secondary or tertiary hospitals 
were more severely ill than those brought from 
the field or primary care facilities. When pre-
hospital procedures for CIC were not performed 
higher mortality occurred. This study indicates 
a deficiency in Turkish pre-hospital pediatric 
emergency care, and we hope that our 
findings can assist with the development and 
improvement of the pediatric EMS system in 
Turkey. Information concerning the pre-hospital 
transport of pediatric cases can help improve 
care and prevent unnecessary resource use. 
Our study offers a clinical overview of pediatric 
emergencies that should be of assistance to EMS 
administrators, policymakers, and ED directors 
in planning for the care of acutely ill and injured 
children in Turkey. 
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