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Ambulance services in sparsely populated circumpolar regions operate over large distances
with limited access to alternative care, potentially expanding their role beyond transport to
assessment, decision-making, and healthcare navigation. In such settings, conveyance
decisions involving children and young people (CYP) may be complex for ambulance KEYWORDS

clinicians. This retrospective study examined factors associated with non-conveyance and Non-conveyance; children;
subsequent healthcare contacts among CYP assessed by ambulance clinicians in northern emergency care; patient
Sweden and compared characteristics of conveyed and non-conveyed patients. Safit.y; clinical decision- dical
Assessments of patients aged 0-17 during 2020-2023 were included. Logistic regression 2?\/;?35’, fm:{gheer;clghme @
identified factors associated with non-conveyance, and unscheduled healthcare contacts '

within 72 hours were examined. Non-conveyance occurred in 39% of assignments. Non-

conveyed patients were younger and more often assessed for respiratory conditions and

infections, whereas conveyed patients more commonly presented with trauma and neu-

rological conditions. Younger age, assignments outside office hours, and rural location

were associated with non-conveyance. One quarter of non-conveyed patients had an

unscheduled healthcare contact within 72 hours. The findings suggest that non-

conveyance is part of a broader healthcare pathway rather than solely the end of an

ambulance assignment. Child-specific guidance for assessment, referral, and follow-up,

alongside strengthened decision support for ambulance clinicians, may contribute to

safe non-conveyance decision-making in remote regions.

Introduction

Providing timely and appropriate emergency care in sparsely populated circumpolar regions is challenged
by large geographical distances, low population density and variable access to healthcare services [1,2].
Ambulance services, as a central component of emergency medical services (EMS) systems, may therefore
have an expanded role beyond emergency transport, including clinical assessment, decision-making and
facilitating access to appropriate levels of care. Northern Sweden represents a circumpolar context, where
geographical conditions may influence ambulance assignments, transport decisions and subsequent
healthcare utilisation.

Internationally, an increasing number of ambulance assignments are unrelated to acute, life-threatening
injury or illness [3,4]. This has contributed to an increased focus on alternative care pathways, including
non-conveyance. Non-conveyance refers to care encounters in which patients are assessed and/or have
received treatment by ambulance clinicians (defined here as healthcare professionals providing care within
the ambulance service) but are not transported to a hospital or other health care facilities; instead, they may
be referred to primary care services, self-care, or alternative means of transportation [5,6]. This clinical
practice is common internationally, although rates vary between countries and EMS systems [6,7]. In
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Sweden, non-conveyance rates between 12% and 22% have been reported; however, previous studies have
primarily been conducted in more densely populated regions in southern Sweden [5,8,9]. In contrast,
studies from sparsely populated regions in Northern Finland and Sweden have reported higher non-
conveyance rates, ranging from 35% to 41% [2,10]. Furthermore, ambulance assignments in rural areas have
been associated with longer patient contact times, longer transport distances and higher rates of non-
conveyance compared with more densely populated regions [2].

Children and young people (CYP), defined in this study as individuals aged 0-17 years, account for
4.5%-13% of all ambulance assignments [11-13]. According to ambulance clinicians, assessing CYP is often
considered more complex than assessing adults due to developmental, physiological and communicative
differences [14]. In addition, the relatively low frequency of care encounters involving CYP in the service
may contribute to uncertainty among ambulance clinicians when providing care [15]. These challenges may
become particularly important when CYP are assessed but not conveyed by ambulance, as non-conveyance
requires clinicians to determine whether care can safely continue outside the traditional emergency care
pathway [7]. Despite limited exposure, previous studies report that 28%-46% of ambulance assignments
involving CYP result in non-conveyance [13,16,17]. Research has also shown that a substantial proportion of
CYP conveyed by ambulance are discharged without further medical intervention, while some non-
conveyed CYP have subsequent healthcare contacts shortly after ambulance clinicians' assessment [18].
These findings suggest that CYP conveyance decisions are complex and that the ambulance service may
represent one component of a broader healthcare pathway rather than a single transport decision. Given
these challenges, previous research has highlighted the need for supportive tools to guide ambulance
clinicians in conveyance and non-conveyance decision-making across different patient groups [7,19]. Non-
conveyance involving CYP has been identified as a research priority, including the need to develop
validated criteria to support safe decision-making [19]. However, existing research has mainly focused on
general populations and urban settings, while knowledge regarding CYP assessed but not conveyed by the
ambulance service in sparsely populated circumpolar regions remains limited.

Therefore, further understanding is needed regarding factors associated with non-conveyance among
CYP and how these decisions relate to subsequent healthcare contacts in circumpolar healthcare systems.

Aim
The primary aim of this study was to examine factors associated with non-conveyance and subsequent
healthcare contacts among children and young people assessed by ambulance clinicians in northern

Sweden. A secondary aim was to describe and compare the characteristics of children and young people
who were conveyed and those who were not.

Methods
Study design

A retrospective observational study was conducted of all CYP (aged 0-17 years) assessed and cared for by
the ambulance service in Norrbotten County, Sweden, from January 2020 to December 2023. The reporting
of this observational study was guided by the STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) statement [20]. The study was approved by the Swedish Ethical Review Authority
(registration number 2024-04106-01).

Setting and context

The study setting was Norrbotten County, the northernmost region of Sweden and partly located above the
Arctic Circle, covering approximately 97,000 km? with a population of about 250,000 inhabitants (2.6
inhabitants/km?) [21]. CYP (0-17 years) constitute approximately 18% (n =45,556) of the population [21],
with the age distribution in the general population and ambulance assignments shown in Figure 1. The
county covers a quarter of Sweden's land mass, encompassing a mix of urban areas, rural regions and vast
wilderness. In accordance with the Swedish Board of Agriculture, rural areas are defined as having more
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Figure 1. Distribution of children and young people (CYP) and emergency medical service (EMS) assignments by age.
The light grey line with square markers represents the age distribution of CYP in the study area (%), whereas the dark grey
line with circular markers represents the age distribution of EMS assignments involving CYP (%).

than 50% of the inhabitants who need more than 45 minutes to travel by car to a city with 50,000 or more
inhabitants [22]. The county has 5 hospitals, 15 ambulance stations staffed around the clock and 1
Helicopter Emergency Medical Service (HEMS) base. Approximately 30,000 ambulance assignments are
handled in the region each year; the median response time for the ambulance service is 15.9 minutes,
compared with 15.3 minutes for the overall Swedish ambulance service. Over the years, the response time
has increased in both Sweden and Norrbotten [23].

According to Swedish regulations, in the ambulance service, every ambulance must be crewed by at
least one registered nurse (RN). However, regions differ in their requirements for permanent employment in
the service: some demand that the RN has completed a one-year specialist education, whilst others have no
specific requirements other than being an RN [24]. There are no regulations regarding the qualifications of
the second crew member, and staffing may vary between regions. The second crew member may, for
example, be another RN or an assistant nurse with additional training in ambulance care. The ambulance
service in Norrbotten is free of charge for patients under 20 years.

Data collection

The study period lasted from 1 January 2020 to 31 December 2023. This period was chosen for conve-
nience, ensuring a sufficient number of patients while maintaining the data's relevance. The study included
patients aged 0-17 years who were assessed by ambulance clinicians. In total, 3872 patients were included.
Patients transported between hospitals or other healthcare facilities (n=308) and HEMS assignments
(n=29) were excluded (Figure 2). The data obtained from the county's administrative department on
the 10th of October, 2024, consisted of ambulance and healthcare visits within 72 hours after the patient's
non-conveyance. The data were pseudonymised and sorted in SPSS 29 by the county's administrative
personnel before the research group obtained them.

Variables

The data extracted from the ambulance assignments included patient age, sex, geographic area, date and
time, primary medical symptom/problem, vital signs and dispatch priority. The ambulance clinicians'
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Children and young people
(CYP) 0-17 years

n=3872

Excluded patients
n=337

* Transports between hospitals
(n=308)

* Helicopter Emergency Medical
Services patients(HEMS) (n=29)

Non-conveyed Conveyed
n=1367 (39%) n=2168 (61%)

Figure 2. Flowchart describing inclusion and exclusion of CYP.

assessments, their medical priority assessments and the primary medical problem were also included as
variables.

To systematically classify patient characteristics and medical priority, this study applied established
frameworks for age grouping and triage assessment. The patients were categorised by age group according
to the Munich age classification system (MACS). MACS is a proposed age classification system for CYP
patients in emergency care [25]. This system divides patients into six groups based on age-related medical
conditions, ranging from neonates to adolescents. In this study, the first MACS group (neonate up to the
27th day of life) was excluded because no neonate in this age group was present in the study group. Rapid
Emergency Triage and Treatment System (RETTS) is the most common method used in Swedish ambulance
services to determine the severity of the patient's condition; with this approach, vital signs and the
observation of emergency symptoms and signs (ESS) are used to establish a colour-coded priority, with
red indicating the most acute need, followed by orange, yellow, green and blue in descending order of
urgency [26]. This study collected the ESS and colour-coded priority information as variables.

Sex was organised into two categories: boys and girls. Age was organised into five categories according
to MACS. The geographical area was divided into two categories: urban and rural. The time of day was
divided into three categories: day, evening and night. The dispatch priority was organised into four
categories, numbered from 1 to 4, with descending urgency. The ambulance priority was divided into
the five categories of red, orange, yellow, green and blue, descending in urgency. The primary medical/
symptom was organised into eight categories originating from the ESS codes assessed by ambulance
clinicians; these categories were created by sorting the ESS codes into groups corresponding to specific
medical areas (for example, all codes related to neurology, e.g. seizures, neurological deficits and stroke,
formed one category). Sex, geographical area, time period, primary symptoms and conveyance/non-
conveyance were treated as categorical variables, age in years and results of medical measurements
were treated as continuous variables and dispatch and ambulance priority were categorised as ordinal
variables.

Data analysis

The data were analysed descriptively to provide a comprehensive overview of conveyed and non-conveyed
patients. The data are presented as medians for continuous variables and in numbers and percentages (%)
for categorical variables. A Mann-Whitney U test was used to calculate the statistical significance of
continuous data, and Pearson's chi-square test was used for categorical data; the significance level was
set to p<0.05. The effect size was calculated for categorical variables using Cramer's V; an effect size
value < 0.2 indicates a weak association, a value between 0.2 and 0.6 indicates a moderate association, and
a value > 0.6 indicates a strong association between the variables. For continuous variables, the effect size
was calculated with r from the Mann-Whitney U test; a value < 0.3 indicates a small effect size, a value
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between 0.3 and 0.5 indicates a medium effect size, and a value > 0.5 indicates a high effect size. Bivariate
analyses were conducted to illustrate the differences between conveyed and non-conveyed patients, and a
logistic regression analysis was conducted to identify factors associated with non-conveyance.

A binary logistic regression model was conducted using odds ratio (OR) and adjusted odds ratio (adj.
OR). The significance was determined with a 95% confidence interval (Cl). The variables in the model were
sex, age group, geographical area and time of day. Non-conveyance was set as the outcome of the model.
The adj. OR was adjusted for sex, age group, geographical area and time of day. Variables included in the
model were selected based on clinical relevance and previous research.

Results

There were 103,858 ambulance assignments during the study period, and 3872 (3.7%) were for patients
aged 0-17 years. Of these assignments, 3535 met the inclusion criteria, with 1367 (39%) patients who were
non-conveyed. The distribution of ambulance assignments and patients by age (in years) is presented in
Figure 1.

Sex and age group

Girls represented 49% of all assignments. There was no statistically significant difference in the non-
conveyance rates between boys and girls (p =0.056), as seen in Table 1.

Younger and older patients were more frequently represented in ambulance assignments compared to
patients aged 6-10 years, as shown in Figure 1. Patients conveyed by ambulance service presented a higher
median age of 10 years, compared to the median age of the non-conveyed group of 5 years (p < 0.05;
Table 1).

Table 1. Characteristics of patients assessed by ambulance clinicians.
Study population n=3535 (100%) Conveyed n=2168 (61%) Non-conveyed n=1367 (39%) p-value Effect size

Sex 0056"  0.032°
Girls 1737 (49) 1093 (50) 644 (47)

Boys 1798 (51) 1075 (50) 723 (53)

Median age in years 8.0 10.00 5.00 <0.0012  0.171%
MACS age category <0.001"  0.159°
0-12 months 424 (12) 241 (11) 183 (13)

13 months-2 years 621 (18) 335 (16) 286 (21)

3-5 years 484 (14) 242 (11) 242 (18)

6-11 years 638 (18) 390 (18) 248 (18)

12-17 years 1368 (39) 960 (44) 408 (30)

Geographical area 0.016" 0.0403
Urban 2049 (58) 1291 (60) 758 (55)

Rural 1486 (42) 877 (40) 609 (45)

Dispatch priority <0001  0.166°
Priority 1 2059 (58) 1401 (65) 658 (48)

Priority 2 1378 (39) 725 (34) 653 (48)

Priority 3 88 (3) 39 (2) 49 (4)

Priority 4 2 (0.1) 0 () 2 (0.1)

Missing 8 (0.2)

On scene priority <0.001" 05323
Red (Priority 1) 138 (4) 134 (6) 4(0.3)

Orange (Priority 2) 807 (23) 734 (34) 73 (5)

Yellow (Priority 3) 1084 (31) 773 (36) 311 (23)

Green (Priority 4) 1129 (32) 445 (21) 684 (50)

Blue (Priority 5) 264 (8) 13 (1) 251 (18)

Missing 113 (3) 69 (3) 44 (3)

Time of day <0.001"  0.165°
08:00-16:00 1247 (35) 887 (41) 360 (26)

16:00-22:00 1148(33) 692 (32) 456 (33)

22:00-08:00 1140 (32) 589 (27) 551 (40)

Tx*-test, significance set to <0.05.
2Mann—Whitney U test, significance set to <0.05.
3Cramer's V.

“Effect size r from Mann-Whitney U test.
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There was a statistically significant difference in outcomes across the distribution of patient age groups
(p <0.05): specifically, patients aged 12-17 years were more often conveyed, representing 44% of all
conveyed patients and 30% of all non-conveyed patients.

Geographical location and time

Non-conveyance was more common in rural areas compared to urban areas, although the effect size was
weak (p <0.05 (Table 1).

Conveyance outcomes primarily occurred during the daytime, followed by evening and then night. In
the non-conveyed group, night was the most represented time group, followed by evening and then day
(p < 0.05) (Table 1). There were differences, although not significant, in the outcomes depending on the day
of the week (p=0.77) and month (p = 0.84) (Supporting information 1).

Drug administration and vital signs

There was a statistically significant difference in the documented registration of vital signs between the
conveyed and non-conveyed groups of patients: non-conveyed patients had a lower frequency of vital sign
registration than the conveyed group (p < 0.05).

(Supporting information 1). In addition, fewer drugs were administered in the non-conveyed group
(18%) compared to the conveyed group (24%) (p < 0.001) (Supporting information 1).

Primary symptoms for included patients

Younger patients (0-5years) were more frequently in contact with the service for respiratory problems and
infections, whilst older patients (12-17 years) were more frequently represented in assignments regarding
trauma, neurology and mental ill-health (Table 2).

There were statistically significant differences among triage categories regarding patient conveyance or
non-conveyance (Table 3). Non-conveyed patients contacted the ambulance service primarily for respira-
tory problems, which constituted 29% of all assignments in this group. Conveyed patients contacted the
ambulance service mainly for trauma (31%) and neurological (30%) conditions.

Table 2. Primary symptoms by age group.

Primary symptoms 0-12 months 1-2 years 3-5 years 6-11 years 12-17 years
Circulation 2! 1) 1) 10 (2) 38 (3)
Respiration 195 (46) 229 (37) 186 (38) 115 (18) 66 (5)
Abdomen/gynaecology 21 (5) 31 (5) 23 (5) 49 (8) 97 (7)
Mental ill-health 0() 0() 0(-) 17 (3) 137 (10)
Trauma 54 (13) 74 (12) 80 (17) 242 (38) 460 (34)
Neurology 51 (12) 141 (23) 94 (19) 135 (21) 437 (32)
Infection 57 (13) 105 (17) 66 (14) 34 (5) 35(3)
Other/not Classified 44 (10) 40 (6) 34 (7) 36 (6) 98 (7)

'Values represent raw counts and values in parentheses indicate column percentages.

Table 3. Assignment type according to primary symptom.

Primary symptom Total n=3535 (100%) Conveyed n=2168 (61%) Non-conveyed n = 1367 (39%) p—value‘ Effect size?
<0.001 0.285

Circulation 52 (1) 27 (1) 25 (2)

Respiration 791 (22) 390 (18) 401 (29)

Abdomen/gynaecology 221 (6) 109 (5) 112 (8)

Mental ill-health 154 (4) 91 (4) 63 (5)

Trauma 910 (26) 665 (31) 245 (18)

Neurology 858 (24) 655 (30) 203 (15)

Infection 297 (8) 115 (5) 182 (13)

Other/not Classified 252 (7) 116 (5) 136 (10)

' x*test, significance set to <0.05.
2Values <0.2 indicate a weak association, values between 0.2 and 0.6 indicate a moderate association, and values >0.6 indicate a strong
association.
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Factors influencing non-conveyance

There was no statistically significant association between sex and (non-)conveyance (AOR 1.00; 95% Cl:
0.87-1.15). Ambulance assignments conducted in rural areas were more associated with non-conveyance
than those in urban areas (AOR 1.21; 95% Cl: 1.05-1.39). There was a statistically significant association
between non-conveyance and time of day: assignments during the night had 124% higher odds of non-
conveyance compared with those during the day (AOR 2.24; 95% Cl: 1.88-2.66). Patients aged 0-11 years
had a stronger association with non-conveyance than the oldest age group (12-17 years), as shown in
Table 4.

A total of 375 (27%) patients sought unscheduled healthcare within 72 hours of their non-conveyance;
224 (16%) visited a hospital, and 151 (11%) had an unscheduled visit to the local primary health centre. Of
all non-conveyed patients, 59 (4%) were admitted to inpatient care (i.e. hospital admission) within 72 hours
after non-conveyance. The most common primary symptom for patients recontacting healthcare were
respiration 92 (25%), trauma 83 (22%) and infection 68 (18%) (Supporting information 1). Of those patients
recontacting healthcare, 56% were under 6 years old (Supporting information 1).

Discussion
Key results

This retrospective observational study identified statistically significant age-related differences between
children conveyed by ambulance and those non-conveyed. The comparison between conveyed and non-
conveyed children helps to contextualise factors associated with non-conveyance. Younger children were
more frequently not conveyed than older children, and age-specific differences in primary symptoms were
identified. Non-conveyance was more commonly associated with evening and night-time assignments, as
well as with rural areas. Almost half of all non-conveyed assignments were initially dispatched as the
highest priority, and a considerable proportion of non-conveyed children had an unscheduled healthcare
contact within 72 hours after the initial ambulance assessment. These findings highlight the complexity of
non-conveyance decisions and the role of ambulance services within the broader healthcare pathway for
children in sparsely populated regions.

Interpretation

The 39% non-conveyance rate observed in this study is consistent with previous studies from the US, Canada
and Finland [13,16,17]. However, the findings also demonstrate that non-conveyance among children differs
across age groups and clinical presentations. Younger children were more frequently assessed for respiratory
and infectious conditions, whereas trauma and neurological symptoms were more common among children

Table 4. Associations between assignment characteristics and non-conveyance
among children and young people.

Variable Odds ratio (95% Cl) Adjusted odds ratio (95% Cl)’
Sex

Girl (reference) 1 1

Boy 1.14 (1.00-1.31) 1.00 (0.87-1.15)
Location

Urban (reference) 1 1

Rural 1.18 (1.03-1.36) 1.21 (1.05-1.39)
Time of day

08:00-16:00 (reference) 1 1
16:00-22:00 1.62 (1.37-1.92) 1.61 (1.36-1.92)
22:00-08:00 2.31 (1.95-2.73) 2.24(1.88-2.66)
Age group

0-12 months 1.79 (1.43-2.34) 1.72 (1.37-2.20)
13 months-2 years 2.01 (1.65-2.44) 1.95 (1.60-2.38)
3-5 years 2.35 (1.90-2.91) 2.28 (1.83-2.83)
6-11 years 1.50 (1.30-1.82) 1.57 (1.28-1.92)

12-17 years (ref)

1

1

' Adjusted for all variables presented in the table.
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conveyed by ambulance. These differences may reflect that ambulance clinicians' decisions are based not only
on the child's clinical condition but also on whether continued care requires ambulance transport or can safely
be managed through other care pathways. For example, children with respiratory conditions may require clinical
assessment, treatment and observation by ambulance clinicians, but after improvement, may not require
transport to the hospital. In this way, ambulance services may contribute not only to emergency transport
but also to assessment and facilitating access to an appropriate level of care, which may be particularly
important in sparsely populated regions. Previous research has shown that ambulance clinicians in rural and
remote settings often have an expanded role, extending beyond emergency transport to include broader
assessment and care responsibilities [27]. This is consistent with the broader evolution towards community
paramedicine, in which paramedics increasingly contribute to assessment, referral, navigation and continuity of
care beyond their traditional transport role [28].

Although structured non-conveyance guidelines exist within Swedish ambulance services, previous
research has highlighted the need for further development of evidence-based guidelines and decision
support for non-conveyance decision-making [7]. In the study region, the regional guidelines are primarily
focused on the general population and provide limited guidance for CYP. Given the age-related differences
in symptom presentation and non-conveyance identified in this study, further refinement of assessment,
referral and follow-up guidance for CYP may support ambulance clinicians when assessing the most
appropriate level of care.

More than one-quarter of non-conveyed children had an unscheduled healthcare contact within 72
hours after the initial ambulance assessment. Previous studies have reported subsequent emergency
department (ED) visits within 72 hours in 8%-15% of non-conveyed assignments [13,16,29], which is
comparable to the 16% ED recontact rate identified in this study. Subsequent healthcare contact after
non-conveyance should not automatically be interpreted as an inappropriate decision, as further healthcare
may be part of the care plan following assessment and advice provided by ambulance clinicians [30].

The proportion of subsequent healthcare contacts may reflect that some children require continued
assessment, diagnostics, or follow-up through other healthcare pathways rather than ambulance transport.
This may be particularly relevant for conditions such as trauma and respiratory symptoms, where clinical
progression or the need for further evaluation may influence subsequent healthcare utilisation. Previous
research has identified progression of the underlying condition as one reason for recontact after an initial
non-conveyance decision [31]. Thus, subsequent healthcare contacts following non-conveyance may
represent transitions within the healthcare system rather than solely reflecting an inappropriate initial
decision by the ambulance clinician. In sparsely populated regions, understanding healthcare trajectories
following non-conveyance is important, as ambulance services often represent a key point of access to
emergency and other healthcare services.

A minority (4%) of non-conveyed children required hospital admission within 72 hours after the initial
ambulance clinician's assessment. Although subsequent admission does not necessarily indicate an
inappropriate non-conveyance decision, it highlights the need for further research to identify factors
associated with adverse outcomes and to support safe decision-making.

In this study, ambulance assignments resulting in non-conveyance had less complete documentation,
particularly regarding registered vital signs. These are important findings using a patient safety lens, as
incomplete documentation in combination with non-conveyance has previously been identified as a
potential trigger for patient safety issues involving children assessed by ambulance clinicians [32].
Furthermore, documentation may be particularly important when the ambulance clinician's assessment
represents the first clinical care encounter in a broader healthcare pathway, and subsequent healthcare
providers rely on this information.

The discrepancy between initial dispatch priority and the assessment performed by ambulance clinicians
on scene further illustrates the complexity of decision-making. More than half of all non-conveyed children
were initially dispatched as the highest priority, suggesting that information available at the dispatch centre
may differ from the clinical assessment performed during the face-to-face care encounter. Telephone
assessment of children is challenging, as children may have difficulty describing symptoms, and healthcare
professionals and emergency call takers often rely on information provided by caregivers, rather than direct
clinical assessment [33]. Therefore, discrepancies between the initial dispatch priority and the subsequent
on-scene assessment may occur. However, a recent study comparing video-assisted and telephone-only
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assessments of emergency calls involving children reported fewer discrepancies between dispatcher-
assigned urgency levels and those assessed on scene by ambulance clinicians when video-assisted
assessment was used [34]. Regardless of developments in dispatch assessment, comprehensive clinical
assessment and documentation by ambulance clinicians are essential to ensure continuity and safety when
children are assessed but not conveyed by ambulance.

Few studies have examined non-conveyance among children in sparsely populated regions where
access to healthcare services may vary. A study from northern Finland, representing a similar circumpolar
healthcare context, reported a non-conveyance rate of 41% in the general population [10]. Similarly,
previous research has shown that patients in rural areas are more often non-conveyed compared with
those in more densely populated areas [2].

In our study, rural ambulance assignments were associated with non-conveyance; however, the adjusted
odds ratio was lower compared with other factors identified in the regression analysis, particularly time of day.
This suggests that geographical distance alone may not fully explain non-conveyance decisions among children.
Instead, the association between night-time assignments and non-conveyance may indicate that the availability
of alternative healthcare services also influences decision-making. These findings further illustrate the complex-
ity of non-conveyance decision-making, particularly when assessing children. Previous research has shown that
ambulance clinicians may experience uncertainty when assessing children due to limited exposure and the
specific challenges associated with this patient group [15], further highlighting the need for support structures
when making non-conveyance decisions involving children. Although research on ambulance clinicians'
decision-making during non-conveyance of children is limited, studies of the general population have shown
that non-conveyance decisions are perceived as complex, associated with considerable responsibility and
insufficiently supported by organisational structures and clinical guidelines [35,36]. These findings provide
important context for the present study and highlight the need for further research to better understand
ambulance clinicians' decision-making during paediatric non-conveyance assessments. Future research should
also explore the experiences and perspectives of children, young people and their caregivers.

The relatively high rate of non-conveyance among children may partly reflect the complexity and
uncertainty involved in assessing this patient group across different levels of the healthcare system. In
this context, ambulance assessment may help reduce uncertainty by identifying children who require
ambulance transport and those whose healthcare needs can be managed through alternative pathways.
These findings suggest that non-conveyance decisions involving children should not be understood solely
as decisions about transport, but as clinical assessments of the most appropriate level of care.

Limitations

Some limitations should be considered when interpreting the findings. First, data were collected during the
COVID-19 pandemic (2020-2023), which may have influenced ambulance utilisation patterns. Fewer
ambulance assignments involving children were identified in 2020 compared with subsequent years,
which is consistent with previous research reporting reduced ambulance use among children during the
early pandemic period [29]. Although respiratory conditions were common among younger children and
non-conveyed children in this study, previous research has shown that respiratory problems are a common
reason for ambulance contact among younger children [5] and the increase in ambulance assignments
related to respiratory conditions during the pandemic has been reported to be limited [37].

Furthermore, this study was based on routinely collected ambulance medical records, and the quality
and completeness of documentation may have influenced the available data. Missing information, includ-
ing incomplete vital-sign registration, should therefore be considered when interpreting the findings.
Similarly, identifying subsequent healthcare contacts within 72 hours relied on available healthcare
registrations and may not capture all relevant aspects of the child's care trajectory after non-conveyance.

The categorisation of children according to MACS age groups may also have influenced comparisons
between age groups. However, given the substantial developmental, anatomical and physiological differ-
ences between younger and older children, age stratification was considered necessary to enable clinically
meaningful comparisons [25].

Finally, the study was conducted in a sparsely populated circumpolar region with large geographical
distances and a specific ambulance service organisation, which may limit transferability to other EMS
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systems. However, including all ambulance assignments involving children in the region during the study
period strengthens the representativeness of the findings in this context.

Conclusions

Children assessed by ambulance clinicians represent a heterogeneous group with age-related differences in
clinical presentation and conveyance patterns. Non-conveyed children were generally younger and pre-
sented with different primary symptoms compared with children conveyed by ambulance. Non-conveyance
was associated with age and time of day, while geographical location showed a more modest association.
The proportion of subsequent healthcare contacts within 72 hours suggests that non-conveyance should
not be understood as the endpoint of an ambulance assignment, but rather as one part of a broader
healthcare pathway. Non-conveyance does not necessarily indicate the absence of care, but may reflect a
clinical assessment of the most appropriate level of care and the need for ambulance transport. Incomplete
documentation and variation in assessment practices highlight the importance of supporting ambulance
clinicians in non-conveyance decision-making, particularly when assessing children in sparsely populated
regions where ambulance services may be a primary point of access to healthcare.

Clinical implications

The findings of this study highlight the importance of developing clinical guidelines and support
structures for ambulance clinicians when assessing children, particularly younger children and those
presenting with respiratory symptoms. Children with respiratory and trauma-related conditions were
commonly represented among those with subsequent healthcare contacts and may require particular
consideration in future guidelines for non-conveyance. Comprehensive clinical assessment and docu-
mentation are fundamental aspects of all ambulance care but may be particularly important when
children are assessed and not conveyed by ambulance, as these encounters may represent one step
within a broader healthcare pathway. The findings suggest that non-conveyance should not be viewed
solely as a transport decision, but as an assessment of the most appropriate level of care. Although
structured non-conveyance guidelines exist in Swedish ambulance services, they are primarily focused
on adult patients. Therefore, further refinement of guidelines for assessment, referral and follow-up
that better reflect the characteristics of children and young people may contribute to safe decision-
making for children in sparsely populated regions.
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