Colding-Jergensen et al. Scandinavian Journal of
Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine

(2025) 33:23 Trauma, Resuscitation
https://doi.org/10.1186/513049-025-01339-w and Emergency Medicine
RESEARCH Open Access

Check for
updates

The use of strong analgesics for prehospital
pain management in children in the region
of Southern Denmark: a register-based study

Josefine Tvede Colding-Jergensen'"®, Gina Maj Graven Brandstrup''®, Vibe Maria Laden Nielsen’®,

Josefine Gradman®, Line Anker Bang Thybo®®, Peter Martin Hansen'®, Daniel Wittrock'“®,
Stig Nikolaj Fasmer Blomberg>®®, Helle Collatz Christensen>°® and Sgren Mikkelsen"

Abstract

Background Acute pain in the prehospital setting is frequent and prehospital pain management presents multiple
challenges, especially in children. There is a lack of high-level evidence regarding prehospital pain management in
the paediatric population worldwide. In Denmark, this lack of evidence particularly concerns the frequency of the
prehospital use of strong analgesics. Guidelines are sparse but there is evidence that prehospital fentanyl may be
administered up to 5 pg/kg.

Method This register-based study investigated the prehospital analgesic treatment in the population under

15 years from January 2017 to December 2022 in the Region of Southern Denmark. Data were extracted from
electronic prehospital medical records. The analgesic treatment was characterised by the type of medication, dosage,
administration method, and cause of ambulance dispatch. Lastly, response- and transport times were registered.

Results A total of 28,933 prehospital paediatric medical records were examined. In one in seventeen of all
prehospital contacts with children, fentanyl, alfentanil, morphine and/or s-ketamine was administered. Three-quarters
of the doses of strong analgesics were administered to patients older than 10 years. Fentanyl was the most frequently
administered medication (96.4%). The median fentanyl-equipotent doses of opioids were 1.7 ug/kg adjusted
according to standardised patient weight. In 63.4% of cases, the analgesic treatment was administered intravenously.

Conclusion The doses of opioids as administered by the EMS personnel seem safe as 97% of the doses were within
the recommended range and even at the lower end of the recommended range. Although apparently safe, the
utilisation of strong analgesics points to a risk of under-treating pain in children.
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Introduction

Patients in contact with the Emergency Medical Service
(EMS) experience pain as a prominent symptom with a
prevalence of 42-53% [1, 2]. The most common causes of
moderate to severe pain in the prehospital setting involve
external causes (e.g. injury), musculoskeletal diseases,
and digestive system disorders [2, 3]. Effective analgesic
treatment is a key outcome measure in prehospital care
for children. The patients” families regard it as a primary
factor influencing their perception of the prehospital sys-
tem’s management of the incident [4].

Adequate pain management is difficult [5], and inad-
equately treated pain can have negative effects on both
physical and psychological function [5, 6]. Children are
especially at risk of long-term negative consequences on
pain response and pain tolerance [7]. The most common
adverse effects from high doses of opioids include respi-
ratory depression, sedation, bradycardia, nausea, and
vomiting. Other clinical signs of overdose include mio-
sis, muscle rigidity, constipation, and histamine release
resulting in hypotension and urticaria [8].

Several studies show that pain in the prehospital setting
may be inadequately treated due to multiple challenges:
inaccurate pain assessment, insufficient knowledge or
experience with administrating opioids and other analge-
sics, or concerns about adverse effects [3, 9-11].

Accurate pain assessment is complex, and several tools
using behaviour, self-reporting, or physiological mea-
sures may be required to aid the clinician [12-15]. Self-
reporting of pain is regarded as the most valid measure
(e.g., visual analogue scales or numeric ranking scales
[12, 15]). A valid self-reporting depends on sufficient
language development and cognitive ability to rate pain.
Therefore, accurate pain assessment is especially chal-
lenging in children [15, 16]. To mitigate this, specific
tools to rate pain in children such as the FLACC (Face,
Legs, Activity, Cry, and Consolability) assessment scale
have been developed [17, 18]. Other factors influenc-
ing pain assessment in children include difficulty for the
health care professional to separate anxiety and pain or
the child being in an unfamiliar setting [19, 20]. A further
obstacle for pain assessment could be the child’s expecta-
tions of a negative consequence from being in pain, and
the child may underrate the actual pain for fear of receiv-
ing analgesics by injections [19, 20].

The Danish guidelines for the pharmacological treat-
ment of pain include both opioid and non-opioid agents
[21]. Fentanyl and s-ketamine are commonly used to
treat severe pain in the EMS [2, 22, 23]. The Danish
Pharmaceutical Information System recommends up to
4 pg/kg of fentanyl to children aged 2—11 years and up
to 10 pg/kg when aged 12-14 years during general anaes-
thesia [24].
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Only a few studies have addressed prehospital analgesia
in children. In these studies, fentanyl has been adminis-
tered in doses of 0.33-5.0 ug/kg [25]. The medication can
be administered in several ways and intranasal admin-
istration of fentanyl has been preferred in the paediat-
ric population [24, 26, 27]. There is a lack of high-level
evidence on prehospital pain management, especially in
children, who may be at greater risk of receiving inade-
quate analgesia [25, 28].

The overall aim of this retrospective, register-based
study was to describe the prehospital administration of
strong analgesics to the paediatric population (< 15 years)
in the Region of Southern Denmark. The specific objec-
tives were to:

1) Determine the incidence of children in contact with
the EMS who received strong analgesic treatment
defined as alfentanil, morphine, fentanyl, or
s-ketamine.

2) Characterise the paediatric population receiving
prehospital analgesic treatment in terms of age and
sex, the selected criterion for ambulance dispatch,
the ambulance response time, the time spent at the
scene, and the transport time.

3) Describe the analgesic treatment in terms of the type
of medication, administration route, and dosage.

Methods

Study setting and study population

The Region of Southern Denmark has a population of
1,238,406 citizens and covers 12,262 km? The region is
one of Denmark’s five health regions and is responsible
for regional health care. The healthcare system is tax-
funded and free at the point of contact all citizens. In all
Danish health regions, the prehospital system is com-
posed of a three-tiered system, with ambulances as the
basic resource, a rapid response vehicle staffed with a
paramedic as the second tier, and a rapid response unit
(car or helicopter) staffed with a specialist in anaesthe-
siology as the third tier [29]. The level of the prehospi-
tal response is determined by dispatchers at the regional
Emergency Medical Dispatch Centre according to the
urgency (from an acute potentially life-threatening mis-
sion to advice/taxi/directing to other healthcare services,
etc.) and the severity of a case. A decision-making tool
that incorporates the patient’s complaint into one of 37
dispatch criteria, each representing a symptom or an
injury (The Danish Index of Emergency Assistance), sup-
ports the decision concerning the prehospital response
(tier and urgency) [30, 31]. When assigning a given mis-
sion a dispatch criterion, the Danish Index of Emergency
Assistance indicates whether the dispatcher should
dispatch the ambulance with lights and sirens (high-
acuity mission) or without lights and sirens (low-acuity
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mission). The assigned dispatch criterion is registered
in the prehospital medical record system. The prehos-
pital care provider documents the treatment given in a
nationwide electronic prehospital medical record which
includes the prehospital findings, vital parameters, treat-
ments administered, and patient characteristics (includ-
ing the unique patient identifier, the Civil Personal
Registration number (CPR-number)) [32, 33].

Data sources

The national prehospital electronic patient medical
record system has existed since 2015. The prehospital
record includes information about the treating health-
care professionals, the clinical findings, the individual
administrations of treatment, and timestamps for each
EMS response [29]. The data are recorded by the attend-
ing EMS personnel. All emergency medical technicians
and paramedics are authorised to administer fentanyl
in doses up to 2 pg/kg [34]. In the Region of Southern
Denmark, a prehospital physician is always assigned to
paediatric patients requiring immediate prehospital care
(i.e., ambulances dispatched with lights and sirens) as
per regional guidelines. Further, the administration of
fentanyl in patients weighing less than 25 kg requires the
paramedic to consult a prehospital anesthesiologist over
the telephone.

Data collection

Data were extracted from the electronic prehospital
records using the CPR number as a unique identifier [33].
The initial data extraction included all patients under the
age of 15 years in contact with the Southern Denmark
EMS between January 1, 2017 and December 31, 2022.
From this cohort, we identified all paediatric patients
receiving prehospital fentanyl, morphine, s-ketamine, or
alfentanil during the study period and subjected them to
further analysis. Intubated children were also included
to understand the overall use of prehospital analgesic
medication.

Data storage and management
All data were pseudonymised. Following data manage-
ment, data were exported to R (v 4.1.2, R Core Team,
2022, Vienna, Austria) for analysis. All person identifi-
able data were stored on encrypted servers hosted by the
Region of Southern Denmark.

Analyses

The analyses were divided into the following three parts

to describe the study population and analgesic treatment:
The prevalence and the corresponding 95% confidence

interval was determined by calculating the proportion of

paediatric contacts receiving strong analgesic treatment
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out of all paediatric EMS contacts during the study
period.

The study population receiving strong analgesic treat-
ment was characterised by calculating percentages and
the corresponding 95% confidence intervals for sex and
age with age stratified into three categories. The age was
also described by calculating the median and correspond-
ing inter quartile ranges (IQR). The study population was
further described with age as a continuous variable strati-
fied by sex.

Lastly, the analgesic treatment was described to
account for the possibility of one patient receiving more
than one medication during one EMS encounter. Specifi-
cally this was done by aggregating the individual admin-
istrations for each contact according to the type of strong
analgesic medication. The type of medication (alfentanil,
fentanyl, morphine, and/or s-ketamine) was calculated
as percentages of all analgesic treatments with the cor-
responding 95% confidence intervals. The administration
routes were described for opioids and s-ketamine, respec-
tively. All units were converted to pg. The doses of alfent-
anil and morphine were converted to equipotent doses of
fentanyl: 1000 pg morphine as equal to 10 pg fentanyl and
1000 pg alfentanil as equal to 100 pg fentanyl. S-ketamine
was not included in this or the following analyses due
to its different mechanism of action. Equipotent doses
of alfentanil and morphine, and the cumulated doses of
fentanyl are reported as pg/kg. Patient weight is rarely, if
at all, registered in the prehospital setting. Thus, for all
patient cases an estimated weight was obtained from a
standardised age-weight curve for Danish children [35].
The specific weight points were read by two authors indi-
vidually (JTC-J and GMGB) and if the data points dif-
fered, a mean value was calculated. Median dosage and
interquartile ranges (IQR) were calculated and stratified
by age. Doses above 5 pg/kg were classified as above the
maximum reported dose for prehospital analgesia [25].

Ambulance time spent at the scene and transport time
was calculated as medians (IQR). These two time vari-
ables were combined to show the total time that each
child was in EMS care.

Opioid administration related to time spent in EMS
care for all cases was analysed by linear regression. Time
spent in EMS care was calculated by adding time spent at
the scene and transport time to hospital.

The criteria for ambulance dispatch as assigned by the
dispatcher at the Emergency Medical Dispatch Centre
according to the Danish Index for Emergency Care was
reported as proportisons with 95% confidence intervals
[31].

Intubated children were described or analysed indi-
vidually in parts of the analysis, as these children likely
received stronger analgesic treatment as part of the
intubation.
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Approvals

This project was approved by the Judicial office of The
Region of Southern Denmark (Ref. No. 23/34152). No
further ethical approvals are necessary according to Dan-
ish law [36]. Data were stored on an encrypted server, and
all data handling was carried out according to the Danish
and European legislation concerning person-identifiable
data [37, 38].

Results

The initial data extraction included 28,933 patients
younger than 15 years having contact with the EMS
between January 2017 and December 2022. Of the
total population, 1,650 children (5.7% (95% CI: 4.6—6.8)
received strong analgesic treatment (see Fig. 1). In 30 of
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the pediatric contacts (1.8%, 95% CI: 1.3-2.6) the analge-
sic treatment was given in conjunction with induction of
anaesthesia and tracheal intubation.

The study population consisted of 940 boys (57.0%)
and 710 girls (43.0%). The median age was 12 years (IQR
9-13) The majority of the children (73.5%) were between
10 and 14 years old while 8.5% were below the age of
5 years (see Table 1). The distribution of age and sex is
shown in Fig. 2.

Type of analgesic medication

The 1,650 children received a total of 3,283 individual
administrations of analgesics. The 3,283 administra-
tions were aggregated into 1,700 analgesic treatments
as 50 children received more than one type of drug: 47

Patients <15 years with
prehospital contact.

N = 28933

No strong analgesic

treatment
N= 27,283
Y
(" All contacts with the EMS )
receiving strong analgesic

treatment.

\_ N= 1,650 )

Y
e . s : !
L ) A All administrations of strong
One child could 1(;(('1\ ¢ same analgesic trea t

medication multiple times N= 3.283

\. ’ Y,

50 children received more Aggregated administrations™:
than one type of medication N= 1,700
v v v v
Total Total Total Total
received received received received
Alfentanil Fentanyl Morphine S-Ketamine
N=4 N= 1638 N=3 N=55

Fig. 1 Flowchart visualising the data extraction process with exclusion criteria. * The 3,283 administrations were aggregated into 1,700 analgesic treat-

ments in 1,650 children
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Table 1 Characteristics of the paediatric population <15 years
receiving prehospital strong analgesic treatment in the region of
Southern Denmark (Jan. 2017- Dec. 2022) in terms of sex, age,
+/- tracheal intubation, and type of received medication

Total, n (%)

Sex (N=1650)

Boys 940 (57.0)
Girls 710 (43.0)
Age, years (N=1650)

<5,n(%) 140 (8.5)
5-9 297 (18.0)
10-14 1213 (73.5)
Tracheal intubation (N=1650)

Intubated 30(1.8)
Non-intubated 1620 (98.2)

Type of received medication (N=1700 administrations*)

Fentanyl, n(%) 1638 (96.4)
S-Ketamine 55(3.2)
Alfentanil 4(0.2)
Morphine 3(0.2)

*50 children received more than one type of analgesics

children received s-ketamine, two received alfentanil, and
one received morphine in addition to fentanyl. In 55.5%
of the cases (#=943), the medication was administered
in multiple doses. A minor proportion of the children,
3% (n=52), received five administrations or more of the
same medication.

Opioids were administered to 1,642 patients. The
most frequently used analgesic treatment was fentanyl
accounting for 96.4% of the 1,700 treatments (95% CI:
95.5-97.1). S-ketamine was used in 3.2% (95% CI: 2.5—
4.2), and alfentanil and morphine were both adminis-
tered to 0.2% of the patients (95% CI: alfentanil 0.09-0.6,
morphine 0.06-0.5) (Table 1). All 30 intubated children
received fentanyl, and seven children received both fen-
tanyl and s-ketamine.

200

0
o

Number of Children (n)
2
o

a
o

. Il ekl Il II II II |I || || ‘l ||
0] 1 2 3 4 5 6 7 8 9 10 11 12 13 14
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Administration route

All three opioids were administered parenterally. 1,077
patients received fentanyl by intravenous route (63.4%
(95% CI 61.0% —65.6%). Twenty-one patients got fen-
tanyl intramuscularly (1.2% (95% CI 0.1% - 1.9%). Sixteen
patients received fentanyl by the intraosseous route (0.9%
(95% CI 0.5% -1.5%), while 586 had fentanyl adminis-
trated via nasal spray (34.5% (95% CI 32.2% -36.8%).
Similarly, the administration routes for s-ketamine were:
seven intramuscular injections, two intraosseous admin-
istrations, 45 intravenous injections, and two doses
administered via nasal spray. One child received s-ket-
amine by two different administration routes.

Equipotent doses of opioids

The dose of the administered medication was recorded
for all cases. In 28 of the 3,283 administrations, the
total dose of fentanyl registered in the electronic patient
records exceeded 15 mg. Considering the pharmacologi-
cal profile of fentanyl, these cases were considered typing
errors and the denomination mg was changed to ug.

A patient weight was not registered in the prehospital
record system for any of the children and standardised
weight was used in all cases. The median fentanyl equi-
potent dose of all 1,645 administrations of alfentanil,
morphine or fentanyl was 1.7 ug/kg (IQR: 1.0-2.5 pg/
kg). The distribution of equipotent doses according to age
is shown in Table 2. The 30 intubated children received
a median fentanyl equipotent dose of 3.6 pg/kg (IQR:
1.9-4.9 pg/kg) while the 1,615 children who were not
intubated received a total median dose of 1.7 pug/kg (IQR:
1.0-2.4).

Of all the 1,645 administrations of fentanyl, morphine,
and alfentanil, 52 (3.2%) exceeded a total dose of 5 pg/kg
(equipotent doses) with a median dose of 6.8 (IQR: 5.9—
8.5 pg/kg) as shown in Table 2. Nine of these children
were intubated and received a median equipotent dose

Sex

- Boys
B cins

Age (years)

Fig. 2 Age distribution of the study population stratified by sex, N=1,650
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Table 2 Doses of fentanyl and equipotent doses of alfentanil
and morphine in g / standardised weight according to age
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Table 4 The 10 most frequent ambulance dispatch criteria
defined by index group in the Danish Index for Emergency Care

Total, n (%) 95% Cl (n=1650)
Sex (N=1650) Dispatch criterion Total,n  95%CI
Boys 940 (57.0) 46-593 (%)*
Girls 710 (43.0) 40.7-454 1 Accidents (not traffic-related) 676 38.6—
Age, years (N= 1650) (Danish index code 33) (4100 435
<5 140 (8.5) 72-99 2 Extremities— wounds, fractures, minor injuries 436 244~
5-9 297 (18.0) 162199 (Danish index code 31) (264) 286
10- 14 1213 (73.5) 713-756 3 Transportation ordered by other health care 150 (9.1) 7.8-
Tracheal intubation (N=1650) provider. 10.6
Intubated 30 (1.8) 13-26 (Danish index code 05)
Non-intubated 1620 (98.2) 974-98.7 4 Trafﬁc ac@dent 84 (5.1) 4.1-6.3
Type of received medication (N= 1700 administrations*) (Damsh.lndex _COde 32)
Fentanyl, n(%) 1638 (96.4) 954-971 > Abdominalpains 77(47) 37-58
S-Ketamine 55(3.2) 25-42 (Danish index code 24)
Alfentanil 4(0.2) 0.1-06 6 Undefined problem 68(4.1) 33-52
Morphine 3(02) 01-05 (Danish index code 06)
*50 children received more than one type of analgesics 7 Burns-electric cause 67(4.1) 3.2-5.1
(Danish index code 09)
8  "Unspecified Sick child” 24(15) 09-02

Table 3 Ambulance time spent at the scene, transport time to
hospital, total time in EMS care

Total, n Median (IQR), Miss-
minutes ing,
n
Time spent on scene 1644 20.2 (15.7-26.4) 6
Transport to hospital 1598 29.1 (22.2-38.3) 52
Total time in prehospital 1598 504 (40.3-62.0) 52

Care

of 7.1 pg/kg fentanyl/kg (IQR: 6.1-8.5 pg/kg). A total of
nine children received more than 10 pg/kg. Two of these
children were intubated.

Time in prehospital care
For time in prehospital care, see Table 3.

Opioid administration related to time in prehospital care
For each minute in prehospital care, the opioid adminis-
tration increased 0,5% (p <0.0001, R*=0.013).

Dispatch codes determining the urgency of the ambulance
A Danish Index for Emergency Care dispatch code was
assigned for 1,635 of the 1,650 contacts leaving 15 miss-
ing values [31]. One should bear in mind that dispatch
codes concerning accidents and injuries to the extremi-
ties may overlap. However, only one dispatch code is
assigned to every mission.

The 10 most frequent dispatch codes are presented in
Table 4.

Fentanyl was the most frequently used analgesic in all
individual causes of ambulance dispatches except for dis-
patches to patients who were assigned the ’Psychiatry/
suicide’ index code in the Danish Index for Emergency

(Danish index code 30)
9  Convulsions

(Danish index code 23)
10  Respiratory problems

(Danish index code 28)
*15 missing values

15(0.9) 06-15

10(0.6) 03-1.1

Care which had equal proportions of treatment with fen-
tanyl and s-ketamine [31].

Discussion

Only 5.7% of the prehospital patient population below
the age of 15 years of age received strong analgesics.
Three-quarters of these patients were above 10 years of
age. The main analgesic drug used was fentanyl with an
estimated median dose of 1.7 pg/kg. The vast majority
of the analgesic treatments were administered intrave-
nously and to patients who were assigned dispatch codes
describing traumatic injury. Only a very small proportion
of patients were less than one year old and they received
very small doses of fentanyl.

Other studies
We found that the majority of analgesic administrations
occurred in relation to trauma. This is in line with Whit-
ley et al. who found that pain caused by trauma tended
to be treated sooner than non-traumatic pain [9]. More
boys than girls were given a prehospital analgetic. One
explanation could be that boys are more often trans-
ported in ambulances than girls [39]. Another possible
explanation could be that boys may tend to become more
severely injured than girls [40].

Pain is experienced differently depending on gender.
A study by Fillingim et al. thus reported that girls tend
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to be more sensitive to pain than boys [41]. Whitley et
al. found that being a boy was a predictor of better pain
management and discuss that a reason might be an
unconscious gender bias or possibly information bias in
terms of how boys report pain relief (trying to act tough
and thus reporting greater pain relief) [9].

Younger children with fractures or burns are found
less often to be given analgesics prehospitally than older
children [42]. Our findings that older children constitute
the majority of the population receiving strong analgesics
support this finding. In contrast, however, Whitley et al.
found younger age as a predictor for better pain manage-
ment although one limitation of that study reportedly
was the inaccuracy in the use of pain assessment scales
among small children, potentially overestimating the
effect of analgesic treatment [9, 27].

In our study the majority of opioid administrations
were intravenous. This deviates somewhat from what
is reported or recommended in other studies where the
application of analgesics on the nasal mucosa has been
recommended as intranasal fentanyl has been shown to
have pharmacokinetic and pharmacodynamics dynamics
that are desirable for the management of acute pain [26,
27, 43, 44]. A possible explanation may be the combina-
tion of two factors: Danish paramedics are authorised to
perform intravenous cannulation including in children,
and the majority of the children in our cohort are in the
age group 10-14 years. We speculate that there a lower
threshold for inserting intravenous access in an older
child. This study was carried out in one of Denmark’s five
regions covering 1.2 million inhabitants of both urban
and rural populations. The study population is probably
representative of most of Denmark, making the external
validity acceptable. The internal validity is supported by
our study relying on data that were collected from the
electronic prehospital record system. This system allows
both online registration and post hoc registration and is
considered an acceptable method of registration [45, 46].

Most of the doses of opioids administered to the chil-
dren are within the recommended range [24]. In the
cases where the total dose of fentanyl (or equipotent
analgesics) exceeded the maximum recommended dose
of 5 ug/kg, the median dose was 6.8 pg/kg (IQR: 5.9-8.5).
The intubated children received a higher median dose
than children not intubated. Thus, any considerations
concerning respiratory depression would be set aside by
the instituted ventilator therapy. A small proportion of
the non-intubated children received a higher total dose
of fentanyl than 10 pg/kg. These higher doses of fentanyl
correlated with longer time spent in ambulance care.

The time spent at the scene and the transport time to
the hospital add up to a median of 50 min in ambulance
care. Considering the duration of time in prehospital care
and the fact that most doses were given through multiple
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administrations, even the slightly higher total doses may
still be safe and relevant. Taking a median time of 50 min
in ambulance care into consideration, it is, however,
somewhat surprising that only approximately half of the
children were treated with multiple administrations. As
the majority of the population had trauma-induced pain,
our findings may reflect an approach where an initial
treatment with fentanyl was administered until any pain-
provoking procedures such as reduction of fractures were
completed [27].

Limitations of the study

The use of the electronic prehospital record system pres-
ents some limitations. First of all, our data do not allow
for any analyses concerning over- or under-utilisation of
strong analgesics as the data from the prehospital patient
medical records used in this study did not include free
text fields of the prehospital medical record. Thus, writ-
ten observations of clinical signs and the explicated indi-
cations for treatment as well as written recordings of side
effects were not included in the data. This is a limitation.
Second, the register-based data did not include all data
for every paediatric contact. In particular, pain scores
were almost totally absent in the medical records. This,
as well as some missing cases and omission of factors
such as patient weight possibly impacting the accuracy of
our results. We have sought to compensate for the lack
of data on patient weight by using an age-standardised
weight curve. This approach requires that no patients
be over- or underweight, and our approach may have
resulted in limited data accuracy. However, in a prehos-
pital setting, the exact weight is often not available at the
time of administration and the titration of doses must
then be based on an estimation of the patient’s weight.
Other studies show that using age-based weight assump-
tion is not a very accurate measure and that it can lead
to dosing errors [47-49]. Considering the large size
of our population, we consider that the use of a stan-
dardised weight may be a feasible measure in our study.
Thirdly, misregistrations can have impacted the results.
The most obvious erroneously registered doses and units
were corrected (28 doses recorded as 15 mg fentanyl
were changed to 15 pg). Less obvious misregistrations
might have gone undiscovered potentially impacting the
accuracy of the results. Finally, multiple administrations
might have been registered as one combined administra-
tion if registered post hoc. Therefore, there is a possibility
that the number of individual administrations of opioids
registered is inaccurate. Our finding that longer time in
prehospital care is associated with increased cumulated
doses of opioids is hampered by the very low R? value.
A low R? value of 0.013 should be interpreted in a way
that time in prehospital care in itself is not the sole factor
determining cumulated opioid dose.
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Conclusion

Only a minor proportion of children (one child in 17) in
contact with the EMS received analgesic treatment in the
Region of Southern Denmark between 2017 and 2022.
Fentanyl was the most used strong analgesic treatment
and was most frequently administered intravenously
and in relation to accidents. Although apparently safe,
the utilisation of strong analgesics points to be a risk of
under-treating pain in children.
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