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Abstract

Background Pediatric trauma patients constitute a significant portion of the trauma population treated by Swedish
Emergency Medical Services (EMS), and trauma remains a notable cause of death among Swedish children. Previous
research has identified potential challenges in prehospital assessments and interventions for pediatric patients. In
Sweden, there is limited information available regarding pediatric trauma patients in the EMS. The aim of this study
was to investigate the prevalence of pediatric trauma patients within the Swedish EMS and describe the prehospital
assessments, interventions, and clinical outcomes.

Methods This retrospective observational study was conducted in a region of Southwestern Sweden. A random
sample from ambulance and hospital records from the year 2019 was selected. Inclusion criteria were children aged
0-16 years who were involved in trauma and assessed by EMS clinicians.

Results A total of 440 children were included in the study, representing 8.4% of the overall trauma cases. The median
age was 9 years (IQR 3-12), and 60.5% were male. The leading causes of injury were low (34.8%) and high energy

falls (21%), followed by traffic accidents. The children were assessed as severely injured in 4.5% of cases. A quarter of
the children remained at the scene after assessment. Complete vital signs were assessed in 29.3% of children, and
81.8% of children were assessed according to the ABCDE structure. The most common intervention performed by
prehospital professionals was the administration of medication. The mortality rate was 0.2%.

Conclusions Pediatric trauma cases accounted for 8.4% of the overall trauma population with a variations in injury
mechanisms and types. Vital sign assessments were incomplete for a significant proportion of children. The adherence
to the ABCDE structure, however, was higher. The children remained at the scene after assessment requires further
investigation for patient safety.
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Background
Trauma is a leading cause of death and disability among
children worldwide [1]. Road traffic accidents and falls
are common mechanisms of injury among pediatric
patients globally [2]. In Sweden, severely injured pediat-
ric patients account for approximately 14% of all severe
trauma cases [3]. Fortunately, Sweden boasts relatively
low mortality rates compared to other countries [4].
However, trauma, especially that associated with road
traffic accidents, remains a significant cause of death [3].
Emergency Medical Services (EMS) play a crucial role
in providing initial care, including assessments, stabi-
lization, triage, and transportation to definitive care for
injured children [5]. EMS clinicians encounter injured
children less frequently than adults, and the perceived
special social value of children contributes to the notion
that the care of children is fundamentally different from
that of adults, leading to stress and a sense of high stakes
[6]. Research has identified potential challenges and
shortcomings in assessments and interventions for pedi-
atric patients. A study by Bankole et al. [7] revealed a
higher complication rate in endotracheal intubation and
intravenous access among children with severe head inju-
ries compared to adults. Additionally, a study by Ramgo-
pal et al. [8] focused on the disparity in assessment
practices between adults and children, revealing signifi-
cantly lower rates of vital signs assessments in pediatric
patients compared to adult patients. Additional chal-
lenges that contribute to clinical difficulties in assessing
pediatric patients include communication barriers, spe-
cialized dosages, and the need for smaller equipment [6].
Consequently, these factors collectively increase the risk
of adverse events and patient harm in pediatric care [9].
Despite a growing body of knowledge in the trauma
field, research on prehospital care for pediatric injuries is
limited [10, 11]. Existing studies often focus on severely
injured children, multi-trauma cases, and traumatic brain
injuries [12]. However, a significant number of pediat-
ric trauma patients need medical attention even if they
are not classified as severely injured [13]. The current
knowledge in Sweden primarily relies on data collected
by the national trauma register, which solely includes
severely injured children and lacks comprehensive infor-
mation on prehospital interventions [3]. As a result,
there is a significant gap in our understanding of the full
extent of pediatric trauma patients who interact with
the EMS in Sweden, regarding the prevalence of pediat-
ric trauma, prehospital assessments, interventions, and
clinical outcomes. Expanding knowledge in this area can
help identify areas of improvement, enhance the profes-
sional growth of EMS clinicians, and improve prehospital
care for pediatric trauma patients. Therefore, the aim of
this study was to investigate the prevalence of pediatric
trauma patients within the Swedish EMS and describe
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the prehospital assessments, interventions, and clinical
outcomes.

Materials and methods

Design of the study

This study was a one-year retrospective observational
study of pediatric trauma patients, in which EMS and
hospital medical records from the year 2019 were
reviewed. The design and methodology of the study were
based on the model for methods in chart review stud-
ies by Kaji et al. [14], and the study was guided by the
STROBE protocol [15].

Settings and population

The study was conducted in a region of Southwestern
Sweden covering an area of 23,942 km” and inhabited by
approximately 1.7 million people, with 21% of them being
children aged 0-16 years old. The region is divided into
five hospital administrations and 10 hospitals with emer-
gency departments. All of these hospitals have pediatric
departments. Only one hospital is a specialized pediatric
hospital with major pediatric trauma capacity and pedi-
atric intensive care. The specialist hospital is located in
the western part of the region, which may entail long
transport distances to specialized pediatric care. There
are 46 ambulance stations equipped with approximately
110 ambulance units in the region. In the year 2019,
the EMS in the region carried out 173,536 ambulance
assignments. Among these, approximately 10,065 (8.5%)
involved children aged 0—16 years [16, 17]. In Southwest-
ern Sweden, as well as in the rest of the country, the EMS
is staffed by registered nurses who have often completed
postgraduate diplomas in prehospital emergency care.
The typical ambulance crew consists of either two regis-
tered nurses or one registered nurse and one emergency
medical technician (EMT) [18]. In the region, there is
one physician-staffed car and one physician-staffed heli-
copter. None of the patients in the study were assessed by
these units.

The EMS in the region conducts prehospital care
guided by regional prehospital guidelines. These guide-
lines empower EMS clinicians to independently adminis-
ter around 30 medications.

Since there is no uniform description in Sweden of
what should be included in a specialist education in
ambulance care, nor which internal trainings should be
included for ambulance nurses, we can assume that the
competence regarding pediatric patients varies. A few
ambulance organizations in Sweden provide pediatric
training such as Pediatric Education for Prehospital Pro-
fessionals (PEPP) [19]. Most provide training in pediatric
cardiopulmonary resuscitation.

The Emergency Medical Dispatch Centre (EMDC)
plays a crucial role in efficiently deploying EMS
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resources. To prioritize patient care, the EMDC utilizes
a Dispatch Medical Index (DMI), which considers the
severity of the patient’s condition. Ambulances are dis-
patched based on three priorities: priority 1 (for acute
life-threatening situations requiring immediate attention,
dispatched with blue lights and sirens), priority 2 (acute
but not life-threatening situations requiring prompt
medical attention), and priority 3 (other missions in need
of ambulance transport but can wait) [20].

Throughout the study, all EMS organizations used the
pediatric Rapid Emergency Triage and Treatment Sys-
tem (RETTS-P), consisting of two parts: Vital Signs (VS)
and Emergency Signs and Symptoms (ESS). Severity
is assessed based on the highest priority color of VS or
ESS, resulting in a priority assessment of the patient. The
triage colors in RETTS-P are as follows: red indicates a
life-threatening condition, orange indicates a potentially
life-threatening condition requiring urgent attention,
and yellow and green indicate that the patient is not fac-
ing any immediate medical risk and can wait to see an
emergency physician [21]. RETTS-P has been validated
in a previous study [22]. In the study, it was found that
RETTS-P red and orange had a sensitivity of 66.7% for
detecting severely ill patients and a specificity of 67%.
This corresponds to an under triage of 33.3% and an over
triage of 33%.

Materials

Data sampling

In 2019, a total of 153,724 primary EMS assignments
were conducted between January 1st and December 31st.
To be included in the study, patients had to meet the
following criteria: being 0—16 years of age, having been
involved in trauma, and having been assessed as requir-
ing prehospital care. The decision to include children up
to 16 years of age was influenced by the modified Spinal
Motion Restriction (SMR) guidelines in Sweden, which
consider the physiological differences in this age group
[23]. Additionally, in the Southwestern region of Swe-
den, specific pediatric guidelines are followed for the
treatment of children up to 16 years of age. Of the total
primary missions, 24,056 were related to trauma accord-
ing to the ESS code. An additional (n=2,641) assign-
ment where a RETTS code had not been registered was
included in the study to avoid overlooking any potential
time-critical patients who may not have had time for the
triage system to be used in the prehospital setting due to
the patient’s critical condition. In total, 26,697 patients
were identified as having trauma-related injuries, mak-
ing up 17.4% of all primary assignments conducted that
year. In the second phase, a random sample of 5,500 EMS
records was drawn from the total number of identified
trauma assignments. The sample was drawn based on
assignments and the proportional distribution of the five
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EMS organizations in the region, with 265 assignments
excluded. Out of the remaining 5,235 patients, 440 were
children aged 0—16 years and were included in the study
(Fig. 1). The medical records underwent thorough man-
ual reviews conducted by designated nurses following the
guidelines outlined by Kaji et al. [14].

The following data were retrieved from prehospital
records: ambulance assignment number, patient personal
identification number, date and time, gender, age, dis-
patch center priority, place of injury, type of injury, mech-
anism of injury, vital signs, pain, RETTS, triage color,
transport destination, assessment according to ABCDE-
structure, and treatment details, including interventions
for free airway and bleeding, administration of analge-
sics (paracetamol [acetaminophen], non-steroidal anti-
inflammatory drugs [NSAIDs], opiates, and ketamine),
other medications, spinal motion restriction (SMR), and
fracture stabilization. The hospital’s electronic record
system provided data on past medical history, hospital
admission, treatment received, length of hospital stays,
and discharge destination and mortality information.

Statistical analysis

Outcome data were summarized using descriptive statis-
tics and presented with numbers, percentages, medians,
and interquartile ranges. Patients were categorized into
four age groups: infants (0—12 months), younger children
(1-5 years), older children (6-11 years), and adolescents
(12—-16 years). Fisher’s exact tests were employed to com-
pare these age groups. All tests were two-sided, and a
p-value of <0.05 was considered statistically significant.
The data processing and statistical analysis were carried
out using IBM SPSS version 28.0.0.

Ethics

This study received approval from the Swedish Ethi-
cal Review Authority in Stockholm, Sweden (Dnr
2020—00490) and was conducted in accordance with
ethical guidelines and regulations. The head of operations
of the participating organizations granted approval for
the study before reviewing the medical records. Informed
consent is generally not required for observational stud-
ies of this nature. The current study adheres to the ethical
principles outlined in the Helsinki Declaration [24].

Results

Out of the 5,235 EMS assignments registered as trauma,
440 patients (8.4%) were 16 years old or younger. The
median age was 9 years (IQR 3-12), and 266 (60.5%)
were male. It should be noted that gender data are miss-
ing for five children. Regarding EMDC dispatch, 191
(43.5%) were assigned priority 1. The most common
mechanisms of injury were low-energy falls (n=150;
34.1%), followed by high-energy falls (#=90; 20.5%).
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Fig. 1 Inclusion flow chart

Among road traffic accidents, the largest proportion was
caused by bicycle accidents (n=25; 5.7%). Out of the total
cases, 181 (41.1%) did not have any documented injuries,
while 31 (7%) children had multiple injuries. The most
frequent injuries were lacerations or wounds (n=102;
23.2%), followed by hematoma or swelling (n=78; 17.7%),
and closed fractures (n=66; 15%). Dislocation injuries
and closed fractures were more common among older
children.

(p<0.001), while burns were more frequent among
younger children (p=0.003). The most common place of
injury was the patient’s home (2=190; 43.2%), particu-
larly among younger children aged 1-5 years (n=101;
71.6%) (Table 1).

Prehospital assessment

The children were assessed according to RETTS-P, and
4.5% (n=20) were prioritized as having life-threaten-
ing conditions, while 21% (1#=92) were deemed to have
potentially life-threatening conditions. Complete vital
signs were assessed in 129 (29.3%) of the children, and

the assessment rate was significantly lower for children
aged 1-5 years in four out of five vital signs: blood pres-
sure, pulse rate, respiratory rate, and oxygen saturation
(p<0.001). Blood pressure had the lowest assessment
rate, being assessed in 156 (35.5%) of all children. In 23
cases, vital signs were not assessed. In 360 (81.8%) cases,
the children were assessed according to the ABCDE-
structure. However, adherence to the ABCDE-structure
was significantly lower (p<0.001) in the 1-5 years age
group. The ABCDE-structure tended to be performed
slightly more often in critically injured children, con-
ducted in 95% (n=19) of the children assessed as having
a life-threatening condition compared to 83% (n=125) of
the children who were assessed as not facing any imme-
diate medical risk. Pain assessment was performed in 396
(90%) of the children, and 263 (66%) experienced pain
(Table 2).

Prehospital interventions
Interventions for a free airway were performed in seven
(1.6%) children, all of whom were under one year of age.



Larsson et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine (2024) 32:51 Page 5 of 10

Table 1 Distribution of age, EMDC priority, mechanism of injury, type of injury, and place of injury

Epidemiology All patients 0-12 mon 1-5 years 6-11 years 12-16 years P-value
Total n (%) 440 (100) 25(5.7) 141 (32) 136 (30.9) 138 (31.4)

Dispatcher priority n (%)

Priority 1 191(43.4) 19 (76) 64 (45.4) 52(38.2) 56 (40.6) 0.01
Priority 2 244 (55.5) 6 (24) 75(53.2) 82 (60.3) 81(58.7) 0.01
Priority 3 4(0.9) 0(0) 2(14) 1(0.7) 1(0.7) 0.88
Missing 1(0.2) 1(0.7)

Mechanism of injury n (%)

Road traffic accident 62 (14) 2(8) 11(7.8) 19 (14) 30 (21.7) <0.01
Stabbed by sharp object 6 (1.4) 0(0) 3(2.1) 3(2.2) 0(0) 031
Hit by blunt object 43 (9.8 1(4) (4.3) 14 (10.3) 22 (15.9) 0.01
Low energy fall 150 (34.1) 6 (24) 59 (41.8) 46 (33.8) 39(28.2) 0.07
High energy fall 90 (20.5) 4(16) 29 (20.6) 36 (26.4) 21(15.2) 0.14
Other injury 17) 8(32) 29 (20.6) 15(11) 23 (7,16) 0.01
Missing 14(2,3) 4(16) 4(2.8) 3(2 3(2)

Type of injury n (%)

Laceration, ulcer, wounds 102 (23.2) 7 (28) 37 (26.2) 34 (25) 24 (17.4) 0.19
Closed fracture 66 (15) 1(4) 10(7.1) 25(184) 30(21.7) <0.01
Open fracture 4(0.9) 0(0) 0(0) 3(2.2) 1(0.7) 0.26
Dislocation 14 (3.2) 0(0) 0(0) 2(1.5) 12 (8.7) <0.01
Burn 0023) 1(4) 8(5.7) 174 0(0) <001
Hematoma, swollen, abrasion 78 (17.7) 5(22) 33(234) 22(16.2) 18 (13) 0.10
No documented injury 181 (41.1) 11 (44) 64 (454) 54 (39.7) 52(37.7) 043
Missing 8(1.8) 6(4.3) 2(1.4)

Place of injury n (%)

Home 190 (43.2) 12(52.2) 101 (71.6) 56 (41.2) 21(15.2) <0.01
Public place 97 (22) 10 (434 18(12.7) 31(22.7) 38 (27.5) <0.01
Sports arena 92 (20.9) 0(0) 8(5.7) 24 (17.6) 60 (43.4) <0.01
School 29 (6.6) 0(0) 4(2.8) 18(13.2) 7(5.) <0.01
Other 19 (4.3) 14) 2(14) 5(3.7) 11(8) 0.07
Missing 13(3) 2(8) 8 (5.6) 2(1.5) 1(0.7)

Table 2 Prehospital assessment - distribution of age, vital signs, ABCDE-structure, pain assessment, and RETTS priority after
assessment

Assessments All patients 0-12 mons 1-5 years 6-11 years 12-16 years P-value
Total n (%) 440 (100) 25(5.7) 141 (32) 136 (30.9) 138 (314)

Registration of vital signs n (%)

Complete vital sign registered 129 (29.3) 6 (24) 4(2.8) 33(24.3) 86 (62.3) <0.01
Blood pressure 156 (35.5) 8(32) 6 (4.3) 44 (32.4) 98 (71) <0.01
Pulse rate 323(73.4) 15 (60) 79 (56) 108 (79.4) 121 (87.7) <0.01
Respiratory rate 281(63.9) 13(52) 60 (42.6) 96 (70.6) 112(81.2) <0.01
Oxygen saturation 329 (74.8) 16 (64) 84 (59.6) 107 (78.7) 122 (88.4) <0.01
Level of Consciousness 370 (84.1) 22 (88) 108 (76.6) 119 (87.5) 121 (87.7) 0.03
Adherence to ABCDE-concept n (%) 360 (81.8) 21(84) 102 (72.3) 115 (84.6) 122 (88.4) <0.01
Missing 8(2.2) 3(12) 4(2.8) 1(0.7)

Pain - yes 263 (66.4) 4(26.7) 43 (37.1) 96 (73.3) 120 (90) <001
Priority n (%)

Red 20 (4.5) 8(32) 7(5) 2(1.5) 3(22) <0.01
Orange 92 (20.9) 2(8) 23(16.3) 32(235) 35(254) 0.56
Yellow 90 (20.5) 2(8) 15 (10.6) 31(22.8) 42 (304) 0.01
Green 151(34.3) 3(12) 53(37.6) 51(37.5) 44 (31.9) 0.01
Missing 87 (19.8) 10 (40) 43(10.8) 20(14.7) 4(10.1)
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The most commonly performed interventions for a free
airway were manually holding the airway open and clear-
ing blood and secretions by suction. One child received
a supraglottic airway, and 10 (2.3%) received oxygen.
Bleeding control was performed in 13 children (3%),
with all of them receiving a pressure dressing. Two chil-
dren (0.5%) received fluid therapy. Spinal motion restric-
tion (SMR) was performed in 39 (8.9%) children. The
likelihood of performing SMR was significantly higher
in older children and adolescents (p<0.001). The most
common intervention performed by prehospital profes-
sionals was the administration of medication. Analgesics
were the most commonly administered medication, given
to 117 (27%) of the children overall and to 111 (42.2%)
of the children with documented pain. Fracture stabili-
zation was performed in 38 (54.3%) of the children with
suspected fractures and was more common among older
children and adolescents (p<0.001) (Fig. 2). Data on pre-
hospital intervention were unavailable for seven children.

Destination and definitive care

The majority of the injured children (n=296; 67%) were
transported to emergency departments. Almost one-
quarter of the children (#=108; 25%) remained at the
scene. Of these had 10 (11%) complete vital signs docu-
mented and 88 (81.5%) were assessed according to the
ABCDE structure. Bleeding control and analgesics
administration was performed in three (0.2%) respec-
tively 10 (11%) of the children. Low-energy falls was the
most common mechanism of injury (n=44; 40%) and
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43% of these had no documented injuries. The most fre-
quent injuries were wounds. Children aged 1-5 years
were more likely to remain at the scene than other age
groups (p<0.001). Four children (0.9%) needed second-
ary ambulance transport within 72 h, and one was trans-
ported by own mode of transport to ED. Of these was
two admitted to a hospital ward.

In 92 (21%) cases, the children were admitted to a hos-
pital ward, and four children (1%) required intensive care.
Fractures were the most common reason for surgery
(n=36; 83.7%). One child died, resulting in a mortal-
ity rate of 0.2%. The child was lifeless upon EMS arrival
at the scene and was pronounced dead at the hospital
(Fig. 3).

Discussion
This observational study revealed that pediatric trauma
cases make up 8.4% of all trauma cases within the Swed-
ish EMS. The majority of injured pediatric patients pres-
ent with moderate and mild injuries, and an important
finding was that a quarter of the children remained at
the scene after assessment. Only 29.3% of the children
had vital signs completely assessed, and although assess-
ment according to the ABCDE-structure was conducted
in 81.8% of the children, there was a significantly lower
rate of both vital sign assessment and adherence to the
ABCDE-structure in the age group of 1-5 years.
Moreover, despite assigning a high EMDC priority to
the majority of cases, a substantial number of children
were assessed by EMS clinicians as moderately injured or

Prehospital interventions in age groups
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Fig. 2 Prehospital intervention in age groups. Percentage of children within each age group who received a certain intervention
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Destination and definitive care for injured children (n=440)

Transported to emergency department (n=2%4)
Remain at scene (n=108)

Transported to primary carefother hospital (n=27)
Emergency x-ray (n=171)

Fracture treatment (n=7&)

Wound care/suturing (n=77}

Surgery (m=43)

Admitted to hospital ward [(n=%2)
Secondary transport to higher level of care (n=10)
Intensive care (m=4)

Maortality (n=1)

Fig. 3 Destination and intervention at definitive care for injured children. For nine of the children, information about their destination was missing

unharmed. This discrepancy aligns with previous studies
that have shown inconsistencies between EMDC priority
and EMS prioritization, leading to the overuse of ambu-
lances [20]. In a systematic review focusing on the accu-
racy of EMDC in trauma cases, over-triage emerged as a
notable issue, as highlighted by Bohm and Kurland [25].
Furthermore, a study by Nesje et al. [13] demonstrated
that even EMS clinicians tend to over-triage when assess-
ing injured children. It is acknowledged that a certain
degree of over-triage is necessary to prevent missing any
seriously injured children [20, 25]. In the present study, it
was found that a significant proportion, approximately a
quarter, of the children assessed remained at the scene.
This finding aligns with previous studies conducted on
pediatric patients, which have reported similar rates
of non-conveyance. For instance, a systematic review
focusing on non-conveyance patients revealed a non-
conveyance rate ranging from 13.2 to 27.7%, for pediat-
ric patients [26]. However, it is important to note that the
review included all types of conditions. Due to different
studies and design we are unable to compare our finding
from a patient safety perspective regarding non-conveyed
pediatric patients in the EMS.

This study reinforces the existing data on pediat-
ric trauma, particularly with regards to the distribution
between genders, mechanisms of injury, and type of
injury. Consistent with previous studies, our study indi-
cates that boys are more prone to injuries and that road
traffic accidents and falls are the primary mechanisms of
injury [2, 13, 27]. The incidence of penetrating trauma
was 1.4%, which is in line with previous research con-
ducted in Scandinavia [13]. Laceration and fractures were
common types of injuries, in this study, as well as in other
international epidemiologic studies [2, 27]. A recent
study [28] of over 12,000 injured children found that frac-
tures accounted for 21% of the injuries among children
of all ages, with a peak in school-age children and that
25.9% of these fractures required surgical treatment. Our

study supports the notion that the incidence of fractures
increases with age and that fractures were the leading
cause for surgery after trauma.

The results of this study highlight a disparity in pre-
hospital assessment of pediatric trauma patients among
different age groups. Specifically, children aged 1-5
years had lower rates of vital sign assessment and assess-
ment according to the ABCDE-structure compared to
infants and older children. Recent studies have revealed
suboptimal adherence to the ABCDE-structure among
healthcare professionals in critically ill or injured chil-
dren [29, 30]. The present study found a relatively high
adherence to the ABCDE-structure overall but signifi-
cant differences between age groups that have not been
well-investigated before. It is reasonable to believe that
the low adherence to the ABCDE-structure is linked to
the low rate of complete vital sign assessment in these
children. This is consistent with previous studies that
have documented a low rate of complete vital sign assess-
ment in small children, with a decreasing probability for
complete assessment as the child’s age decreases [8, 31,
32]. The reasons for incomplete vital signs assessments
in young pediatric patients appear to be multifaceted, as
previous studies have emphasized various contributing
factors. These include communication difficulties, anxi-
ety, inadequate availability of proper equipment, insuffi-
cient knowledge, and experience in conducting pediatric
assessments, and concerns about distressing the child
[33,34, 35]. The present study found that blood pressure
was the least assessed vital sign (36.1%), particularly in
children aged 1-5 years, where only 4.3% of those chil-
dren had recorded information. While it may be rea-
sonable not to take blood pressure as the sole indicator
of severity, other vital signs should be considered in the
assessment of pediatric trauma patients and can help
EMS clinicians make a more accurate decision [36].

Bradman and Maconochie [37] discovered that a
pediatric triage tool based on vital signs exhibited a low
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sensitivity, limiting its effectiveness of predicting the
need for emergency department admission. A Swed-
ish study [38] found that the assessment of children by
EMS nurses generally aligns with the clinical situation,
indicating appropriate care levels, despite incomplete uti-
lization of vital signs. However, previous studies showed
that missing physiological data during trauma incidents
has an association with poor outcome [39]. The reason
for this could be that vital parameters are not docu-
mented in the most critical patient cases, as other tasks
are prioritized.

Significant differences were observed in required
interventions across different age groups. Specifically,
small children required airway and breathing interven-
tions more frequently, which could be due to their ana-
tomic and physiologic divergence. Compared to adults
and older children, the anatomy of the small children’s
airways is distinct which increases the risk of airway
obstruction. Moreover, young children have a signifi-
cantly higher metabolic rate and therefore a higher oxy-
gen demand [5, 40]. On the other hand, older children
were more likely to require fracture treatment and spinal
motion restriction, aligning with previous investigations
that have consistently identified fractures and SMR as the
most frequently observed injuries among school-aged
children [28].

The most common intervention performed by EMS
clinicians was medication administration, particularly
analgesics. However, less than half of the children expe-
riencing pain (42.6%) received analgesics. This finding is
supported by a systematic review conducted by Samuel
et al. [41] which explored prehospital pain treatment
in children and revealed a low rate of analgesic admin-
istration, ranging from a few percent up to 15% among
children with pain. However, a more recent study [42]
reported a higher analgesics administration rate of 32%,
among children in the prehospital setting. Although this
rate is higher than the previous studies, it is still lower
than the rate observed in the present study, indicating
that there is room for improvement in providing ade-
quate pain management for pediatric patients in the pre-
hospital setting. It is worth noting that all ambulances in
Sweden are staffed with at least one registered nurse and
often one nurse with additional education in prehospital
care. Therefore, it is plausible that additional education
makes EMS clinicians more confident in administering
medications, which could explain the higher rate of anal-
gesics given in our study.

Strengths and Limitations

A strength of this study is the utilization of a random
sample, which helps ensure an equal chance of inclu-
sion for each member of the target population. However,
there are some limitations that warrant acknowledgment.
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Firstly, the study was conducted in a single geographic
location, potentially limiting generalizability to other
regions with different environmental factors and work
cultures. Another limitation is the reliance on self-
reported data, which may be subject to recall bias. An
additional limitation of the study arises from the use of
the RETTS system rather than other well-established
systems, such as the Injury Severity Score (ISS), when
attempting to compare the distribution of child injury
severity across different countries. Additionally, the
review of medical records may not always provide a com-
plete and accurate reflection of the events that occurred
at the scene of the accident. Moreover, although the
records were reviewed by experienced nurses, there is a
risk of errors and different interpretations. Nonetheless,
this approach enabled a more comprehensive evaluation
of medical records and allowed for the analysis of large
amounts of textual data, moving beyond checkboxes or
simple data points. As the medical record review was
descriptive in nature, the study cannot comment on
patient safety risks or adverse events. For that, medical
record review with trigger tools or similar instruments is
required.

Conclusion

In the present study, children accounted for 8.4% of the
trauma population. Injured children emerged as a diverse
group demonstrating variations in the mechanism and
type of injuries observed, as well as differences in the
assessments and interventions conducted by EMS clini-
cians across different age groups. Notably, only 29.3%
of the children had their vital signs completely assessed,
while 81.8% of them were assessed according to the
ABCDE-structure. However, children aged 1-5 years
had significantly lower rates of both vital sign assess-
ment and assessment according to the ABCDE-structure.
Additionally, it is noteworthy that a quarter of the chil-
dren remained at the scene following their assessment.
This particular group represents an unexplored aspect
that demands further investigation, particularly from a
patient safety perspective. Based on the current findings,
there are several opportunities for enhancing prehospi-
tal care for pediatric trauma patients. These include the
implementation of evidence-based guidelines, ongoing
research initiatives, targeted educational programs, and
regular practice and simulations for EMS clinicians.
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