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ABSTRACT:

Objective:

To explore what factors are associated with ambulance use for non-emergency problems in children.
Primary and Secondary Outcome Measures:

This study is a systematic mapping review and qualitative synthesis of published journal articles and
grey literature. Data extraction was divided into two stages: extraction of data to generate a broad
systematic literature ‘map’, and extraction of data from highly relevant papers utilising qualitative
methods to undertake a focused qualitative synthesis. An initial table of themes associated with
reasons for non-emergency calls to the ambulance for children formed the 'thematic map' element.
The uniting feature running through all of the identified themes was the determination of
'inappropriateness' or 'appropriateness' of an ambulance call out, which was then adopted as the
concept of focus for our qualitative synthesis.

Results:

Four themes were developed in the systematic mapping stage; socio-economic status/geographical
location, practical reasons, fear of consequences and parental education. Three analytical themes
were developed in the qualitative synthesis stage including practicalities and logistics of obtaining
care, arbitrary scoring system and retrospection.

Conclusions:

There is a lack of public and caregiver understanding about the use of ambulances for paediatrics.
There are factors that appear specific to choosing ambulance care for children that are not so
prominent in adults (fever, reassurance, fear of consequences). Future areas for attention to
decrease ambulance activation for paediatric low acuity complaints were highlighted as: identifying
strategies for helping care-givers to mitigate perceived risk, increasing availability of primary care,
targeted education to particular geographical areas, education to first time parents with infants, and
providing alternate means of transportation.

PROSPERO registration: PROSPERO 2019 CRD42019160395

Strengths and limitations of the study:
Strengths:

- The review is highly inclusive, including a range of global study settings, including qualitative,
guantitative and mixed methods research.

- This is the first mapping review specifically exploring ambulance use among paediatrics with
problems that could be managed in primary care.

Limitations:

- There is little evidence available addressing the specific question, reflected in the small
number of studies suitable to the review criteria.

- Much of the data is retrospective and therefore often incomplete and not recorded
accurately.

- Because of the limited evidence, the analysis is limited in areas.
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INTRODUCTION:

Despite an increasing range of urgent care options in the community, calls to the ambulance service
continue to rise for ‘non-emergency’ problems [1]. This is particularly apparent with calls to
paediatric patients, which could be due to a multitude of factors [2]. There is an absence of
literature describing the factors associated with non-urgent ambulance/Emergency Medical Services
(EMS) use for children [3]. Demand for health services is increasing, and understanding patient
motivations to seek healthcare may assist the development of demand management strategies [4].

Growing numbers of people using emergency ambulances is leading to rising costs and increased
pressure on resources[1], and are increasingly for calls that could be managed by an alternative
healthcare provider (e.g. primary care), that may be better placed to offer a time-or-resource
optimised response. Often, these calls are referred to in policy documents and academic literature
as ‘inappropriate’, however, it is unclear if and how the concept of ‘inappropriate’ service use
applies when considering children and ambulance calls. Previous work has focussed on exploring and
reducing ‘inappropriate’ use of ambulances, however the definition of ‘inappropriate’ is complex
and nuanced (e.g. [5]). Literature exploring ‘inappropriate’ ambulance use for adults shows that
unsuitable use is often determined by healthcare professionals retrospectively [6]. Classifying calls as
‘inappropriate’ fails to recognise the context of the request for help and may be unhelpful for
developing practical resolutions [7].

There is an array of evidence exploring why adults use EMS for non-emergency problems, suggesting
that patients define circumstances worthy of emergency health resources according to
socioemotional factors, rather than for the symptoms underlying their iliness [4]. Reasons for
children accessing emergency ambulances for non-emergency problems may be different to that of
adults, particularly as calls are almost always made by a third-party. Given the demands placed on
overstretched ambulance resources, it is important to understand why parents and carers call 999
for their children with non-emergency problems.

To our knowledge, there is no current systematic review exploring the drivers behind ambulance
requests for children with non-emergency problems. Therefore, this review seeks to explore what is
currently understood about the factors associated with ambulance use for non-emergency problems
in children. The findings will be used to inform emerging interventions to more appropriately
manage calls to the ambulance service for non-emergency problems in children.

METHODS:

We undertook a systematic mapping review and qualitative synthesis of published journal articles
and relevant grey literature, exploring the question ‘What factors are associated with ambulance use
for non-emergency problems in children?’ A systematic map is a review methodology often used in
health services research that aims to ‘map out’ and categorise literature on a specific topic with an
aim of this developing into more comprehensive work [8], and is often used in health services
research [9]. This methodology is particularly beneficial for summarising and organising a broad and
varied evidence base, to identify a focus for more specific investigation [10].

Search Strategy:
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Searches were conducted on the following databases, for articles published between January 1980
and July 2020: MEDLINE, EMBASE, PsycINFO, CINAHL and AMED. A Google Scholar and a Web of
Science search were undertaken to identify reports or proceedings not indexed in the above. Book
chapters and theses were searched via the OpenSigle, EThOS and DART databases. A literature
advisory group, including experts in the field, were contacted for relevant grey literature and
unpublished reports. The database resources were selected, as they include the key medical
databases. OpenGrey was used as the source for grey literature, as it covers the relevant subject
areas for this review and has open access to over 700, 000 bibliographic references. Search terms
were developed iteratively by discussion among the research team and a librarian, seeking a balance
between comprehensiveness and focus. A combination of MeSH terms and synonym text-
strings/phrases were used in the search strategy, and were combined using Boolean operators. The
full review protocol and search strategy was published prospectively in the PROSPERO register
(registration reference PROSPERO 2019 CRD42019160395). Update searches were re-run before
final analysis, and again prior to submission.

Search Terms:

Ambulance Non-emergency Children
Pre-hospital Non-urgent Child
Prehospital Minor Pediatric
Paramedic Primary care Paediatric
Out of Hospital Non-serious Baby
999 Low acuity Babies
EMT Routine Infant
EMS Schoolchild
Emergency Medical Service Adolescent
Emergency Call Teenager
Young person
Parent
Mother
Father
Neonate

Inclusion and Exclusion Criteria:

The inclusion and exclusion criteria incorporated articles published in the English language between
January 1980 and June 2020, reporting findings for the reasons behind why there are so many calls
to the ambulance service for non-urgent problems in children. There were no restrictions on the
types of study included in the systematic literature mapping stage of the review (Phase A). Due to
the minimal qualitative research available, all articles were screened to identify whether they were
suitable to be included in the qualitative synthesis stage of the review (Phase B). Studies were
included if they had alluded to what was deemed as an ‘inappropriate’ or ‘appropriate’ call to the
ambulance service. The ‘WHO’ definition of a ‘child’ was used for this review of international
evidence: a child is defined as a person 19 years or younger unless national law defines a person to
be an adult at an earlier age [11]. The papers reviewed were limited to English language studies, due
to resource restrictions and the cost of translation. The systematic review included a wide range of
primary research, to capture all relevant evidence. It was thought that limiting the search period to
1980 was likely to identify all, but a small minority of research completed before this time. Studies
that reported purely on routine primary care or community care without any involvement of the
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ambulance service, or only on situations, illnesses or circumstances where immediate
treatment/intervention of a potentially life-threatening condition was required, or studies that
reported purely on attendance to the emergency department if there was no mention of the pre-
hospital phase, were excluded.

Inclusion Criteria Exclusion Criteria

Calls to the ambulance service Studies that report purely on routine primary
care or community care without any
involvement of the ambulance service

Non-emergency problems Studies that report purely situations, illnesses
or circumstances where immediate

treatment/intervention of a potentially life
threatening condition was required.

A child under 19 years of age A person older than 19 years of age

English Language studies Studies that report purely on attendance to the
Emergency Department if there is no mention
of the pre-hospital phase

Primary quantitative, qualitative and mixed
methods research

Grey Literature

Date of publication 1980- present

Studies were included if they had alluded to
what was deemed as an ‘inappropriate’ or
‘appropriate’ call to the ambulance service

(Phase B)

Extracting, Coding, Synthesising and Analysing the Data:
Data extraction was divided into two stages:
Phase A: extraction of data to generate a broad systematic literature ‘map’, and;

Phase B: extraction of data from highly relevant papers utilising qualitative methods to undertake a
focused qualitative synthesis.

A thematic synthesis was undertaken, following the approach described by Thomas and Harden [12].
An initial table of themes associated with reasons for non-emergency calls to the ambulance service
for children formed the 'thematic map' element (Phase A). The 'thematic mapping' element was high
level, due to the heterogeneity of the studies in setting, methodology and focus. The uniting feature
running through all of the identified themes was the determination of 'inappropriateness' or
'appropriateness' of an ambulance call out, and this formed the specific concept of focus for the
qualitative synthesis (Phase B).

Owing to the inclusive nature of this review, and lack of relevant literature, it was decided to include
findings from studies of all methodologies. Firstly, standard author, background, methods,
findings/conclusions and limitations were extracted and inserted into a table. Following this, key
messages for the mapping stage (Phase A) were extracted and included in the table. Verification was
undertaken independently by other members of the research team and regular research meetings
were held during the data extraction process; any disagreement was resolved by consensus
discussion. For the qualitative synthesis (Phase B), papers from Phase A were screened, and reasons
for inclusion or exclusion for this phase were also detailed in the table.
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Phase A:

In keeping with previously published work in this area [13], an inductive coding frame was
developed to map emerging concepts. The key messages of all studies included at this stage
(qualitative and quantitative) were extracted from the results/conclusions section, along with the
methodology, where they were applicable to an ambulance service, and included non-emergency
calls for children. After independently producing a series of pilot categories based on a sample of
papers, the research team met to form consensus on category. Duplicate coding by another
researcher took place on a sample of the papers, such that all the main themes were double coded.
A summary literature map including the key themes was produced at this point.

Phase B:

All papers deemed appropriate for the systematic mapping process (Phase A) were deemed eligible
for entry into the thematic synthesis stage (Phase B). Of these, papers were screened for detail
regarding how a call was deemed ‘inappropriate’ or ‘appropriate’, to identify eligibility. Due to a very
limited number of qualitative journal articles, all methodologies were included. Working from a
theoretical foundation of critical realism, a thematic synthesis of the qualitative literature was
undertaken. This process was divided into the three stages described by Thomas and Harden [12]:
line-by-line textual coding, generation of descriptive themes, and final formulation of analytical
themes to take the understanding beyond the primary studies alone, and develop new interpretive
constructs to provide greater understanding. Data from the results and discussion/conclusion
sections of the included papers were individually coded. Each paper was then text-coded line-by-
line, to generate a bank of translational codes. Papers were independently coded by members of the
research team. Descriptive themes were generated for these translational codes, and were verified
amongst the researchers in the team, with any disagreement resolved by consensus discussion.

Assessment of Quality:

Due to the inherent complexity in characterising ‘quality’ of the included studies, quality assessment
was undertaken with the primary aim of informing the interpretation of the synthesis, rather than to
exclude studies on the grounds of quality alone. All relevant studies were included in Phase A of the
review without formal quality appraisal. Phase B used a modified version of the 10 point CASP tool
[14]. The CASP checklist is often utilised for quality assessment in qualitative syntheses, encouraging
assessment of a paper against several items related to the purpose, design, conduct and reporting of
qualitative research. A modified CASP checklist was used in this synthesis to assess included papers
under a number of headings: overall appropriateness of the qualitative methodology, credibility,
transferability, dependability and confirmability, including detail of the reporting. No studies were
excluded on assessment of quality grounds.

Patient and public involvement:

Lack of resources prohibited the use of a designated patient and public group for this study.
However, the research question was informed by engagement with members of the public and
professionals in on going emergency care research.

RESULTS:

A total of 936 articles were identified in the initial searching process. After duplicates were removed,
the total number of records screened was 836 (n=836). After screening titles and abstracts 769
articles were then excluded, which left 67 (n=67) full-text articles to be assessed for eligibility by two
members of the research team, independently. Of these, 39 articles were excluded for reasons
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including: no mention of the pre-hospital setting, included confirmed emergency patients only, no
full article available, did not include children or was not relevant. Therefore, 28 (n=28) articles were
used in the systematic mapping review (Phase A) (n=21 quantitative, n=2 mixed methods, n=2
qualitative and n=2 literature reviews).

The Phase A papers were then read in detail to assess for any information regarding how the authors
deemed calls to be ‘appropriate’ or ‘inappropriate’. Eleven articles were excluded, due to no
reference to the concept of ‘appropriateness’, leaving 17 articles for the qualitative synthesis stage
of the review (Phase B) (n=13 quantitative, n=1 mixed methods, n=2 qualitative and n=1 literature
review) [See Figure 1, PRISMA Flow chart] [15].

Phase A: Systematic Map: What factors are associated with ambulance use for non-emergency
problems in children?

A summary literature map including key themes was produced (table 1), followed by the
development of categories (table 2).

Table 1 to show key themes for reasons associated with non-urgent calls to the ambulance
service for children

Geographical area (urban areas associated with more calls for non-urgent presentations)
Lack of availability to be seen in primary care (both actual and perceived)

Uninsured patients (USA)

Infants (under 1s)

W INE

7
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5. Parental education (including status and medical knowledge)

6. Lower socioeconomic area

7. Lack of understanding of the pre-hospital care system (unsure what qualifies for
‘appropriate’ ambulance call for their child)

8. Parent perceived emergency- fever

9. No other means of transportation

10. First time parents

11. Parental unemployment

12. Schools

13. Parental anxiety (particularly in higher socioeconomic areas)

14. Feeling of helplessness (particularly bystanders)

Table 2 to Show Categories of Key Themes

Socioeconomic
status/Geographical

Practical reasons

Fear of consequences

Parental education

Geographical area-
urban

Lack of availability to
be seen in primary
care

Infants under 1 year

Status e.g. no degree

Uninsured (USA)

No other means of
transport

Schools

Lack of understanding
of the pre-hospital
care system

Lower socioeconomic
area

Parental anxiety
(higher socioeconomic
area)

Unsure what
constitutes as an
emergency

Parental
unemployment

Feeling of
helplessness

Perceived emergency

First time parents

Socioeconomic status and geographical location:

Several studies have found a significant link between location and non-emergency calls to the
ambulance for children; in particular, urban areas were associated with more ambulance use [3, 16].
One study assessing the ‘appropriateness’ of ambulance use in paediatrics presenting to the
Emergency Department (ED) identified a higher rate of what the authors termed as ‘misuse’ of
ambulances for children in urban populations, and suggested that suburban parents would be less
likely to call the ambulance ‘inappropriately’. The authors wrote that suburban locations have lower
rates of ‘misuse’, since they are accustomed to coming to the hospital via private vehicle [17].

One North American retrospective study found that parents with children in areas with lower
income used EMS more frequently, and repetitively (11% called the ambulance more than once in
the three years). The authors reported a significant linear relationship between transport rate and
family income by postcode [18]. In a German study, medium socioeconomic status was associated
with the lowest percentage of non-emergency calls to the ambulance service for children. There
were several ‘inappropriate’ calls due to what the authors described as ‘over anxiety’ of parents in
high socioeconomic areas, however this was still not as many as in the lower socioeconomic areas
[19]. Salmi et al. [20] aimed to explore whether the socioeconomic status of a neighbourhood could
predict the incidence of paediatric out of hospital emergencies in Finland, and concluded that poorer
neighbourhoods significantly increased ambulance use for children.
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Several studies reported that Medicaid patients account for the majority of non-emergency calls to
the ambulance for children; 43% of patients were insured by Medicaid, (the United States federal
and state program that helps with medical costs for people with limited income) and 60% of what
the authors termed as ‘unnecessary’ calls were to those without commercial insurance [17]. Further
studies also concluded that non-insured paediatric patients had significantly higher rates of
ambulance use compared to those who were privately insured [16, 19, 21].

Parental education:

The most common presenting complaint for ‘inappropriate’ ambulance use in children was fever;
nearly half of the calls for fever in children were deemed non- emergency and an unnecessary use of
the ambulance [17]. Ninety-two percent of children who were conveyed via ambulance to the ED
with these symptoms were discharged home with no intervention [22]. The authors concluded that
parents overestimate the seriousness of fever, and that parents are often unsure as to what qualifies
as an emergency requiring an ambulance for their children [23].

A prospective single centre cohort study conducted in Germany aimed to provide current data on
the ‘inappropriate’ use of ambulances for children and explore the reasons why. The main factor
was parental perceived emergency, particularly with first time parents [19], which was a common
finding in other studies [24]. A lower paternal and maternal educational status resulted in
significantly more EMS use. Speculatively, the authors suggest that parents with low income have
poorer medical knowledge and this is associated with ‘inappropriate’ use of ambulances- ‘A lack of
basic medical knowledge and experience in the proper assessment of children appears to be a
contributing factor to inappropriate ambulance use for non-urgent problems’. Lower parental
education or ‘inadequate parental health literacy’ as the authors write, seems to be associated with
more calls internationally, and of these calls, more are low acuity [20].

Practical reasons:

Shah et al. [3] identified a link between increased EMS use for non-emergency problems in children
if there was limited availability in Primary Care health services. Similarly Sinclair [25] found there
was an increase in ambulance use due to lack of access to primary care physicians in the community,
and lack of community support for children.

A common reason identified in the studies for parents calling an ambulance for non-emergency
problems is lack of transport to take their child to the ED [26, 27]. This was particularly the case for
single parents [2]. Kost and Arruda [17] report that parents admitted that they called the ambulance
if there was no other means of transportation or if they had other childcare considerations; ‘they
would have used a taxi or shuttle if they could’. Similarly, one study found that often parents knew
that an ambulance was not required, however 40% of parents stated they had no other means of
transportation [28]. A descriptive survey study found that parents will call the ambulance for
convenience as well as perceived need [29]. Additionally, one study found that parents believe that
they will be seen faster in ED if they arrive there via ambulance [2].

Fear of consequences:

Parents’ and care givers’ fear of doing the wrong thing ethically and morally, being advised by other
healthcare professionals to follow a certain course of action (e.g. ambulance) even if they felt it
clinically unnecessary, reduced confidence in their own judgement, and not wanting to take any risks
were all common reasons for calling the ambulance for non-urgent problems in children [2]. One
study found that parents of infants (under one) are more likely to utilise the ambulance service [18]
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and that parents often overestimate their child’s illness [28]. Eastwood et al. [30] completed a
descriptive epidemiological review in Australia, which showed that often parents call the ambulance
for reassurance. As far as schools are concerned, the majority of ambulance transport is unjustified;
however, schools call for emergency services due to fear of consequences, which poses an area of
potential relief for the ambulance service which is already stretched to its limits [24]. Heightened
anxiety due to previous experiences of traumatic events also resulted in ‘inappropriate’ calls to the
ambulance [2].

Phase B: Qualitative Synthesis: How are calls to the ambulance service for children deemed
‘inappropriate’?

A total of 15 descriptive themes were developed iteratively by repeated rounds of reductive
grouping of codes, until no additional discrete codes were needed to fully describe the dataset (table
3). These key themes were then split into ‘thematic groups’ (table 4). By analysing patterns in the
free codes and descriptive themes within and across the seven thematic groups, a number of

cross relationships between groups were identified. Through a process of comparing the theme
groups and their constituent descriptive themes, three overarching analytical themes were
identified and discussed below (table 5).

Table 3 to show descriptive themes related to how calls to the ambulance for non-urgent problems
in children have been deemed inappropriate

1. Calls are deemed ‘appropriate’ by ED doctors using predetermined criteria from a Delphi
study, such as: requiring CPR, respiratory distress, seizure, altered mental status, unable
to walk, admitted to ICU, ambulance called by GP, RTA, parents not available to transport

2. ‘Inappropriate’ if the main reason for the call was due to lack of transport

3. ‘Inappropriate’ if there has been no intervention/investigation/treatment in ED or by
paramedics

4. Appropriateness determined using the Emergency Severity Index

5. Classed as ‘Inappropriate’ if not an acute onset of symptoms

6. Determined by ED doctors with varying levels of qualification — the more experience the
clinician, the more they thought calls were ‘Inappropriate’

7. Parental perception of ‘non-life threatening’ associated with ‘Inappropriate’ calls

8. ‘Inappropriate’ calls associated with not calling the GP first (if patients have tried this and
exhausted alternative options than can be deemed as more appropriate)

9. Appropriateness was often based on vital signs

10. Deemed ‘Inappropriate’ if assigned ‘non-urgent’ at triage in ED

11. Deemed ‘Inappropriate’ if could be managed more suitably in primary care

12. Australian Triage Score (if scores 4 or 5 then deemed non-urgent and inappropriate use)

13. Deemed as non-urgent if it was safe to use alternative transport

14. Deemed non-urgent if the condition is unlikely to deteriorate or require
admission/surgery

15. ‘Appropriate’ if ‘lights and sirens’ are used

Table 4 to show thematic groups of how calls were determined to be ‘inappropriate’:

Determined by clinicians

Determined retrospectively

Determined on the level of acuity

Determined using a scoring system

Determined because of practical reasons, such as no transport and not contacting the GP

Determined because the problem would be more suitably managed in primary care

10
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| Determined because of speaking to a GP first

Table 5 to show analytical themes
Practicalities and logistics of obtaining care
Arbitrary scoring system

Retrospection

The practicalities and logistics of obtaining care domain, contains descriptive themes relating to the
practical reasons for determining ‘inappropriate’ use of an ambulance, including themes associated
with convenience, access issues and transport. The arbitrary scoring system domain brings together
descriptive themes concerning the use of scoring tools to determine whether a call to the ambulance
is ‘inappropriate’ or not. The retrospection domain refers to the descriptive themes relating to calls
being deemed as ‘inappropriate’ retrospectively by clinicians, for example after vital signs have been
taken.

Practicalities and logistics of obtaining care:

Many of the themes identified that calls were considered to be ‘inappropriate’ because of practical
aspects, logistical difficulties and convenience. In one study parents and care givers had called an
ambulance solely due to having no other means of transportation, this was deemed as an
‘inappropriate’ use of the ambulance service [28]. The authors identified that 40% of parents
admitted to calling the ambulance due to having no transport, and of those 80% were considered’
inappropriate’. Other studies determined’ inappropriate’ ambulance use if it was safe to use
alternative transport [31, 26, 27].

Several studies suggested that parents and caregivers use ambulances for convenience and this is
‘inappropriate’ [28], particularly if the complaint could be suitably managed in primary care [32].
Parental perception of the situation as non-life threatening was associated with ‘inappropriate’ use
of the ambulance service, where parents and caregivers actually expressed that ambulance
transportation is more convenient, if not strictly a necessity at times [19]. ‘Inappropriate’ use of
ambulances was associated with parents and care givers not calling a GP first when indicated (non-
life-threatening medical need) [19], and when they sought advice from a GP first, the use of
emergency services was considered more ‘appropriate’ [23]. Equally, calls to the ambulance for
children were deemed ‘appropriate’ if patients had tried to access their GP, but that system has
failed them [27].

Arbitrary scoring system:

Several studies sought to determine ‘inappropriateness’ using semi-objective arbitrary scoring or
coding systems. Kost and Arruda[17] analysed records retrospectively and deemed ambulance
transport unnecessary unless the medical record included any of the following criteria:
Cardiopulmonary Resuscitation, respiratory distress, immobilisation, inability to walk, admission to
Intensive care Unit, ambulance recommended by medical personnel, Road Traffic Collision, or
parents not on scene. The authors considered these criteria to be more liberal than others. In Bober
et al. [16] study, Accident and Emergency doctors considered 61% of paediatric arrivals by
ambulance as ‘unnecessary’. The doctors determined ‘appropriateness’ using the emergency
severity index levels (a validated triage tool used in the ED), which has been used in other studies
[33]. Similarly calls to the ambulance have been thought of as ‘inappropriate’ if they were deemed
as non-emergency at triage in the ED [28]. Other tools used to determine ‘appropriateness’ is the
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’

Australian triage score[29]; if children scored 4 or 5 (non-urgent) then the call was thought to be
‘inappropriate’.

Retrospection:

The majority of studies sought to determine ‘inappropriateness’ retrospectively, normally by a
variety of different clinicians. This is an important consideration, as this suggests that the call can
only be deemed ‘inappropriate’ after the consultation process and diagnosis. In a German study,
calls were determined to be an ‘inadequate’ or ‘adequate’ use of the ambulance service by three
doctors of different seniority [19]. Interestingly, there were significant differences in what the three
doctors considered to be inappropriate’ calls to the ambulance service and this was dependent on
experience; the more experienced doctor reported more calls to be ‘inappropriate’. Similarly,
‘appropriate’ use of the ambulance service in one study was determined by a doctor, based primarily
on chief complaint, general appearance, vital signs, and ambulance patient report forms, which
concluded that 61% of ambulance calls to children were ‘inappropriate’ [28]. A US study involving
children utilised medical necessity criteria agreed at a consensus conference, to make an assessment
on ‘appropriateness’, and concluded that 16.4% of all transports were an unnecessary use of the
ambulance [21].

A qualitative study interviewing paramedics on what they considered to be the ‘appropriate’ use of
the ambulance service concluded that a call is ‘appropriate’ if it needed ‘lights and sirens’ to hospital
and was of a ‘life threatening’ nature [27]. Calls were considered’ inappropriate’ if there had been no
ambulance intervention [17], unless the child was under two years old [34], or if there was not an
acute onset of symptoms [19]. It is clear that ‘fever’ as a presenting complaint is considered the
most ‘inappropriate’ use of ambulances for children by clinicians according to the literature [31].

DISCUSSION:

This systematic review involved a two-stage process exploring which factors are associated with
ambulance use for non-emergency problems in children, and how ‘inappropriateness’ in non-urgent
ambulance use in children has been determined. The reasons for parents and care givers calling 999
for their children with non-emergency conditions are complex and multifaceted. This review reveals
an intricate relationship between the urgency of the clinical problem and the ‘appropriateness’ of
ambulance service use. To our knowledge, there is no review exploring the factors associated with
non-emergency ambulance use in children. An important consideration across the identified factors,
which was illustrated by the systematic map (Phase A) was how to determine 'appropriateness' or
not. Undertaking a thematic synthesis enabled the research team to go beyond the individual
frameworks that each paper had used to determine this, and combined to the knowledge to identify
gain understanding on the 'concept' of ‘inappropriateness’ in non-emergency ambulance use in
children.

Systematic Map:

Previous work examines how help-seeking may apply to some urgent care settings, such as EDs [35,
36]. It is apparent that some parents will bring their child to the ED for non-urgent care, due to
perceived difficulties with contacting their GP, and the presumed advantages of ED care. Findings
from this review also suggest that parents call the ambulance for non-emergency problems due to
perceived barriers for accessing their GP, and speed of access. The studies in the review suggested
that perceived problems with primary healthcare services were affecting parents’ and caregivers’
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use of the ED and ambulance services for minor iliness. Convenience was also a reason highlighted in
the studies for parents attending the ED [37]. Perceived urgency was a main theme identified in this
study and is also the most frequently cited reason for visiting the ED by parents of children
presenting with non-urgent issues [37]. Often, parents felt that their child’s condition constituted a
genuine emergency, but did not necessarily require an ambulance, which was called due to lack of
transportation. First-time parents, and children under one year were common reasons for non-
emergency calls to the ambulance service, which aligns with other studies on presentation at EDs,
which was increased among parents of newborns and first-time parents [38].

Aligning with previous studies focused on adults, our findings show that increased ambulance use
for non-urgent problems in children is conceptually associated with lower socio-economical urban
locations [39]. In addition, this review identified that uninsured children (US studies) was an
associating factor for non-emergency ambulance use, which has also been reported in previous
studies of adults [21]. Another common motivator is lack of transport, which is a factor also
identified in the non-emergency use of ambulance services with adults [40]. The socio-demographic
factors of rurality, deprivation and education may warrant further investigation to understand the
underlying factors behind this increased use.

The most common presenting complaint associated with non-emergency calls to the ambulance
service for children was fever [22]. This suggests an area of parental education that could be
improved in order to reduce non-emergency calls to the ambulance service, and may have
implications to how calls are triaged. This is reported in other studies suggesting that focusing
educational efforts in regards to ‘appropriate’ ambulance use on the adolescent population will
likely reduce ‘inappropriate’ ambulance use in the paediatric population [16]. Additionally, further
exploration at the ambulance triage and dispatch stage for children may be beneficial [16]. Fear of
the consequences among parents and care-givers where children are concerned is a clear factor in
increased ambulance use, however, parental concern could be a legitimate triage discriminator.
Recurring messages in other literature also portrays patient and carer uncertainty around urgency,
the fear of harm if treatment is delayed and the value placed on clinical assessment for reassurance
[41]. The findings of this review indicate that parents and carers often do not know exactly what
type of help they need when they contact urgent care services, or what constitutes a need for an
emergency ambulance for their child [19]. Providing parents with the knowledge about what
constitutes emergency and non-emergency care for typical infantile diseases could help with
parents’ decision making.

Qualitative synthesis:

The assessment of ‘inappropriateness’ of an ambulance contact is multifaceted and diverse in the
evidence, which is a result of methodological limitations and conceptual variation. According to the
evidence ‘Inappropriate’ use of the ambulance service for children is at a similarly high level to that
of the adult population [17]. The majority of studies sought to determine ‘inappropriateness’
retrospectively, using semi-objective (yet arbitrary) scoring systems, and almost universally
determined by clinicians following an assessment that included recording of vital signs [42].
However, the assessment of ‘appropriateness’ based on information obtainable after clinical
assessment will likely overestimate ‘inappropriate’ use, and disregards the multifaceted psychosocial
context of the demand for help, which is even greater when concerning children. Authors have
suggested that there is not enough information in the ‘diagnostic label’ alone to judge whether a call
is ‘appropriate’ or not [5].
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Clearly, one of the issues with deeming a call to be ‘inappropriate’ is how this is classified differently
by professionals, compared to the lay public [4]. The higher the acuity, the greater it seems to be
considered as ‘appropriate’ by clinicians. However, there are no hard and fast criteria; for example,
‘those needing lights and sirens’ is still a personal judgement. It seems that if a clinician thinks it is an
urgent call, then it is ‘appropriate’ but what is urgent to a clinician can be different to the general
public. Indeed, as reflected in the findings from the current study, previous literature suggests
differences between clinician classifications of emergency (based on physiological measures) are in
contrast with patient-based determinations of emergency, (often defined by practical factors or fear
of consequences).

There is suggestion that calls are ‘inappropriate’ if there is no ambulance intervention, however this
is arguable because patients often benefit from rapid transportation, particularly children [17]. Calls
were deemed as ‘inappropriate’ if other transport options or other services were available and more
suitable [26]. In other work, studies have shown that patients and carers ‘weigh up’ how practical
the use of the ambulance service (or alternatives) are for their perceived needs, and sometimes
patients genuinely expect the ambulance service to treat minor ailments [7]. This shows a lack of
public and caregiver understanding about the use of ambulances for paediatrics.

Limitations:

The heterogeneity of study methodologies presents a challenge in drawing together associated and
conflicting findings. There is little evidence available addressing the specific question, reflected in
the small number of studies suitable to the review criteria. Because of the limited evidence, the
analysis is limited in areas. Much of the data is retrospective and therefore often incomplete and not
recorded accurately. All included studies in this review were carried out in wealthy countries. It is
likely that many of the issues will remain the same for low-income countries, however some will be
unique given the variability in cultural, economic and political contexts. By limiting our searches to
the English language, we may have inadvertently excluded important sources.

CONCLUSION AND FUTURE RESEARCH:

There is a lack of public and caregiver understanding about the use of ambulances for paediatrics.
There are some factors that appear specific to choosing ambulance care for children that are not so
prominent in adults (fever, reassurance, fear of consequences) and there are some ways in which
'appropriateness' might be looked at differently for children and adults. Further primary, qualitative
research is required to explore parents, care givers, teachers and young teenagers’ reasons for
calling the ambulance for non-emergency problems in children. Providing alternate means of
transportation, strategies for helping care givers to mitigate perceived risk, increasing the perception
and reality of access to urgent primary care or targeted education to certain residential areas and
first time parents with infants (particularly regarding fever), may decrease unnecessary ambulance
activation for paediatric low acuity complaints. Most studies included were conducted in high-
income countries, subsequently there is a need for further investigation among low-income
countries, which may provide important and unique insights. Future interventions could be designed
to impact parents’ decision making prior to calling an ambulance for their child. Both policy makers
and academics need to work towards a contextually-nuanced and consistent definition of
‘appropriate’ ambulance resource use.
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ABSTRACT:
Objective:
To explore what factors are associated with ambulance use for non-emergency problems in children.

Design: This study is a systematic mapping review and qualitative synthesis of published journal
articles and grey literature. Searches were conducted on the following databases, for articles
published between January 1980 and July 2020: MEDLINE, EMBASE, PsycINFO, CINAHL and AMED. A
Google Scholar and a Web of Science search were undertaken to identify reports or proceedings not
indexed in the above. Book chapters and theses were searched via the OpenSigle, EThOS and DART
databases. A literature advisory group, including experts in the field, were contacted for relevant
grey literature and unpublished reports. The inclusion criteria incorporated articles published in the
English language reporting findings for the reasons behind why there are so many calls to the
ambulance service for non-urgent problems in children. Data extraction was divided into two stages:
extraction of data to generate a broad systematic literature ‘map’, and extraction of data from highly
relevant papers utilising qualitative methods to undertake a focused qualitative synthesis. An initial
table of themes associated with reasons for non-emergency calls to the ambulance for children
formed the 'thematic map' element. The uniting feature running through all of the identified themes
was the determination of 'inappropriateness' or 'appropriateness' of an ambulance call out, which
was then adopted as the concept of focus for our qualitative synthesis.

Results:

Four themes were developed in the systematic mapping stage; socio-economic status/geographical
location, practical reasons, fear of consequences and parental education. Three analytical themes
were developed in the qualitative synthesis stage including practicalities and logistics of obtaining
care, arbitrary scoring system and retrospection.

Conclusions:

There is a lack of public and caregiver understanding about the use of ambulances for paediatrics.
There are factors that appear specific to choosing ambulance care for children that are not so
prominent in adults (fever, reassurance, fear of consequences). Future areas for attention to
decrease ambulance activation for paediatric low acuity complaints were highlighted as: identifying
strategies for helping care-givers to mitigate perceived risk, increasing availability of primary care,
targeted education to particular geographical areas, education to first time parents with infants, and
providing alternate means of transportation.

PROSPERO registration: PROSPERO 2019 CRD42019160395

Strengths and limitations of the study:
Strengths:

- The review is highly inclusive, including a range of global study settings, including qualitative,
guantitative and mixed methods research.

- This is the first mapping review specifically exploring ambulance use among paediatrics with
problems that could be managed in primary care.

Limitations:

2
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- There is little evidence available addressing the specific question, reflected in the small
number of studies suitable to the review criteria.

- Much of the data is retrospective and therefore often incomplete and not recorded
accurately.

- Because of the limited evidence, the analysis is limited in areas.

INTRODUCTION:

Despite an increasing range of urgent care options in the community, calls to the ambulance service
continue to rise for ‘non-emergency’ problems [1]. This is particularly apparent with calls to
paediatric patients, which could be due to a multitude of factors [2]. There is an absence of
literature describing the factors associated with non-urgent ambulance/Emergency Medical Services
(EMS) use for children [3]. Demand for health services is increasing, and understanding patient
motivations to seek healthcare may assist the development of demand management strategies [4].

Growing numbers of people using emergency ambulances is leading to rising costs and increased
pressure on resources[1], and are increasingly for calls that could be managed by an alternative
healthcare provider (e.g. primary care), that may be better placed to offer a time-or-resource
optimised response. Often, these calls are referred to in policy documents and academic literature
as ‘inappropriate’, however, it is unclear if and how the concept of ‘inappropriate’ service use
applies when considering children and ambulance calls. Previous work has focussed on exploring and
reducing ‘inappropriate’ use of ambulances, however the definition of ‘inappropriate’ is complex
and nuanced (e.g. [5]). Literature exploring ‘inappropriate’ ambulance use for adults shows that
unsuitable use is often determined by healthcare professionals retrospectively [6]. Classifying calls as
‘inappropriate’ fails to recognise the context of the request for help and may be unhelpful for
developing practical resolutions [7].

There is an array of evidence exploring why adults use EMS for non-emergency problems, suggesting
that patients define circumstances worthy of emergency health resources according to
socioemotional factors, rather than for the symptoms underlying their iliness [4]. Reasons for
children accessing emergency ambulances for non-emergency problems may be different to that of
adults, particularly as calls are almost always made by a third-party. Given the demands placed on
overstretched ambulance resources, it is important to understand why parents and carers call 999
for their children with non-emergency problems. For the purposes of this review, ‘non-emergency’
problems refers to illnesses or circumstances where immediate treatment/intervention of a
potentially life threatening condition is not required, for example calls that could be managed more
appropriately in a primary care setting.

To our knowledge, there is no current systematic review exploring the drivers behind ambulance
requests for children with non-emergency problems. Therefore, this review seeks to explore what is
currently understood about the factors associated with ambulance use for non-emergency problems
in children. The findings will be used to inform emerging interventions to more appropriately
manage calls to the ambulance service for non-emergency problems in children.

METHODS:

We undertook a systematic mapping review and qualitative synthesis of published journal articles
and relevant grey literature, exploring the question ‘What factors are associated with ambulance use

3
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1

2

3 for non-emergency problems in children?’ A systematic map is a review methodology often used in
: health services research that aims to ‘map out’ and categorise literature on a specific topic with an
6 aim of this developing into more comprehensive work [8], and is often used in health services

7 research [9]. This methodology is particularly beneficial for summarising and organising a broad and
g varied evidence base, to identify a focus for more specific investigation [10].

10 Search Strategy:

1; Searches were conducted on the following databases, for articles published between January 1980
13 and July 2020: MEDLINE, EMBASE, PsycINFO, CINAHL and AMED. A Google Scholar and a Web of

14 Science search were undertaken to identify reports or proceedings not indexed in the above. Book
12 chapters and theses were searched via the OpenSigle, EThOS and DART databases. A literature

17 advisory group, including experts in the field, were contacted for relevant grey literature and

18 unpublished reports. The database resources were selected, as they include the key medical

19 databases. OpenGrey was used as the source for grey literature, as it covers the relevant subject

20 areas for this review and has open access to over 700, 000 bibliographic references. Search terms
;; were developed iteratively by discussion among the research team and a librarian, seeking a balance
23 between comprehensiveness and focus. A combination of MeSH terms and synonym text-

24 strings/phrases were used in the search strategy, and were combined using Boolean operators. The
25 full review protocol and search strategy was published prospectively in the PROSPERO register

;? (registration reference PROSPERO 2019 CRD42019160395). Update searches were re-run before

28 final analysis, and again prior to submission.

gg Search Terms:

g; Ambulance Non-emergency Children

33 Pre-hospital Non-urgent Child

34 Prehospital Minor Pediatric

35 Paramedic Primary care Paediatric

36 Out of Hospital Non-serious Baby

37 999 Low acuity Babies

38 EMT Routine Infant

o EMS Schoolchild

41 Emergency Medical Service Adolescent

42 Emergency Call Teenager

43 Young person

44 Parent

45 Mother

23 Father

48 Neonate

49

50

51 Inclusion and Exclusion Criteria:

gg The inclusion and exclusion criteria incorporated articles published in the English language between
54 January 1980 and July 2020, reporting findings for the reasons behind why there are so many calls to
55 the ambulance service for non-urgent problems in children. There were no restrictions on the types
56 of study included in the systematic literature mapping stage of the review (Phase A). Due to the

57 minimal qualitative research available, all articles were screened to identify whether they were

58 . . . N . . .

59 suitable to be included in the qualitative synthesis stage of the review (Phase B). Studies were

60 included if they had alluded to what was deemed as an ‘inappropriate’ or ‘appropriate’ call to the
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ambulance service. The “‘WHO’ definition of a ‘child’ was used for this review of international
evidence: a child is defined as a person 19 years or younger unless national law defines a person to
be an adult at an earlier age [11]. The papers reviewed were limited to English language studies, due
to resource restrictions and the cost of translation. The systematic review included a wide range of
primary research, to capture all relevant evidence. It was thought that limiting the search period to
1980 was likely to identify all, but a small minority of research completed before this time. Studies
that reported purely on routine primary care or community care without any involvement of the
ambulance service, or only on situations, illnesses or circumstances where immediate
treatment/intervention of a potentially life-threatening condition was required, or studies that
reported purely on attendance to the emergency department if there was no mention of the pre-
hospital phase, were excluded.

Inclusion Criteria Exclusion Criteria

Page 6 of 21

Calls to the ambulance service Studies that report purely on routine primary
care or community care without any
involvement of the ambulance service

Non-emergency problems Studies that report purely situations, illnesses
or circumstances where immediate

treatment/intervention of a potentially life
threatening condition was required.

A child under 19 years of age A person older than 19 years of age

English Language studies Studies that report purely on attendance to the
Emergency Department if there is no mention
of the pre-hospital phase

Primary quantitative, qualitative and mixed
methods research

Grey Literature

Date of publication 1980- present

Studies were included if they had alluded to
what was deemed as an ‘inappropriate’ or
‘appropriate’ call to the ambulance service

(Phase B)

Extracting, Coding, Synthesising and Analysing the Data:
Data extraction was divided into two stages:
Phase A: extraction of data to generate a broad systematic literature ‘map’, and;

Phase B: extraction of data from highly relevant papers utilising qualitative methods to undertake a
focused qualitative synthesis.

A thematic synthesis was undertaken, following the approach described by Thomas and Harden [12].
An initial table of themes associated with reasons for non-emergency calls to the ambulance service
for children formed the 'thematic map' element (Phase A). The 'thematic mapping' element was high
level, due to the heterogeneity of the studies in setting, methodology and focus. The uniting feature
running through all of the identified themes was the determination of 'inappropriateness' or
'appropriateness' of an ambulance call out, and this formed the specific concept of focus for the
qualitative synthesis (Phase B).

5
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Owing to the inclusive nature of this review, and lack of relevant literature, it was decided to include
findings from studies of all methodologies. Firstly, standard author, background, methods,
findings/conclusions and limitations were extracted and inserted into a table. Following this, key
messages for the mapping stage (Phase A) were extracted and included in the table. Verification was
undertaken independently by other members of the research team and regular research meetings
were held during the data extraction process; any disagreement was resolved by consensus
discussion. For the qualitative synthesis (Phase B), papers from Phase A were screened, and reasons
for inclusion or exclusion for this phase were also detailed in the table. Phase A:

In keeping with previously published work in this area [13], an inductive coding frame was
developed to map emerging concepts. The key messages of all studies included at this stage
(qualitative and quantitative) were extracted from the results/conclusions section, along with the
methodology, where they were applicable to an ambulance service, and included non-emergency
calls for children. After independently producing a series of pilot categories based on a sample of
papers, the research team met to form consensus on category. Duplicate coding by another
researcher took place on a sample of the papers, such that all the main themes were double coded.
A summary literature map including the key themes was produced at this point.

Phase B:

All papers deemed appropriate for the systematic mapping process (Phase A) were deemed eligible
for entry into the thematic synthesis stage (Phase B). Of these, papers were screened for detail
regarding how a call was deemed ‘inappropriate’ or ‘appropriate’, to identify eligibility. Due to a very
limited number of qualitative journal articles, all methodologies were included. Working from a
theoretical foundation of critical realism, a thematic synthesis of the qualitative literature was
undertaken. This process was divided into the three stages described by Thomas and Harden [12]:
line-by-line textual coding, generation of descriptive themes, and final formulation of analytical
themes to take the understanding beyond the primary studies alone, and develop new interpretive
constructs to provide greater understanding. Data from the results and discussion/conclusion
sections of the included papers were individually coded. Each paper was then text-coded line-by-
line, to generate a bank of translational codes. Papers were independently coded by members of the
research team. Descriptive themes were generated for these translational codes, and were verified
amongst the researchers in the team, with any disagreement resolved by consensus discussion.

There are a range of methodological approaches to handling and analysing data extracted under the
‘phenomena on interest and context’ model as part of a qualitative synthesis. These include
metatheoretical and metaethnographic approaches that draw upon grounded theory and follow
‘lines-of-argument’ in the synthesis of ‘key concepts’, and critical interpretive methods resulting in
synthetic constructs [14]. Whilst these approaches are most commonly applied to purely qualitative
datasets, we draw on the evolving approach of an ‘integrated design’ of reviewing mixed-method
primary data (as opposed to the contrasting approaches of a sequential or cyclical design [15, 16]
whereby the methodological differences in qualitative and quantitative data are minimised, allowing
them to be treated as producing findings that can be readily synthesised because they assess the
same fundamental research question or purpose. By extracting and codifying the results and
discussions sections of all our included studies, we treat the data at this level as ‘equivalent in
purpose’ under this premise. Furthermore —and in keeping with concept of a ‘data-based
convergent synthesis approach’ [17] only one synthesis takes place with all included study designs —
in our analysis, this is thematic.

Assessment of Quality:

6
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Due to the inherent complexity in characterising ‘quality’ of the included studies, quality assessment
was undertaken with the primary aim of informing the interpretation of the synthesis, rather than to
exclude studies on the grounds of quality alone. All relevant studies were included in Phase A of the
review without formal quality appraisal. Phase B used a modified version of the 10 point CASP tool.
The CASP checklist is often utilised for quality assessment in qualitative syntheses, encouraging
assessment of a paper against several items related to the purpose, design, conduct and reporting of
qualitative research. The modified version of the CASP checklist used in this synthesis has been
optimised by other authors specifically for quality appraisal as part of qualitative evidence synthesis
[18]. It includes prompts that help assess the paradigmatic congruence of included papers with their
methods, methodologies and conceptual framework. This is in addition to the broader overall
appropriateness of the qualitative methodology, credibility, transferability, dependability and
confirmability, including detail of the reporting. No studies were excluded on assessment of quality
grounds.

Patient and public involvement:

Lack of resources prohibited the use of a designated patient and public group for this study.
However, the research question was informed by engagement with members of the public and
professionals in on going emergency care research.

RESULTS:

A total of 936 articles were identified in the initial searching process. After duplicates were removed,
the total number of records screened was 836. After screening titles and abstracts 769 articles were
then excluded, which left 67 full-text articles to be assessed for eligibility by two members of the
research team, independently. Of these, 39 articles were excluded for reasons including: no mention
of the pre-hospital setting, included confirmed emergency patients only, no full article available, did
not include children or was not relevant. Therefore, 28 articles were used in the systematic mapping
review (Phase A) (n=21 quantitative, n=2 mixed methods, n=2 qualitative and n=2 literature
reviews).

The Phase A papers were then read in detail to assess for any information regarding how the authors
deemed calls to be ‘appropriate’ or ‘inappropriate’. Eleven articles were excluded, due to no
reference to the concept of ‘appropriateness’, leaving 17 articles for the qualitative synthesis stage
of the review (Phase B) (n=13 quantitative, n=1 mixed methods, n=2 qualitative and n=1 literature
review) [See Figure 1, PRISMA Flow chart] [19].

Phase A: Systematic Map: What factors are associated with ambulance use for non-emergency
problems in children?

A summary literature map including key themes was produced (table 1), followed by the
development of categories (table 2).

Table 1 to show key themes for reasons associated with non-urgent calls to the ambulance
service for children

Geographical area (urban areas associated with more calls for non-urgent presentations)
Lack of availability to be seen in primary care (both actual and perceived)

Uninsured patients (USA)

Infants (under 1s)

Level of parental education (including status and medical knowledge)

ue W IN e
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1

2

3 6. Lower socioeconomic area

: 7. Lack of understanding of the pre-hospital care system (unsure what qualifies for

6 ‘appropriate’ ambulance call for their child)

7 8. Parent perceived emergency- fever

8 9. No other means of transportation

9 10. First time parents

10 11. Parental unemployment

1; 12. Schools

13 13. Parental anxiety (particularly in higher socioeconomic areas)

14 14. Feeling of helplessness (particularly bystanders)

15

16

17 Table 2 to Show Categories of Key Themes

18 Socioeconomic Practical reasons Fear of consequences | Level of parental

19 status/Geographical education

20 Geographical area- Lack of availability to | Infants under 1 year Status e.g. no degree
;; urban be seen in primary

23 care

24 Uninsured (USA) No other means of Schools Lack of understanding
25 transport of the pre-hospital
26 care system

27 Lower socioeconomic Parental anxiety

28 area (higher socioeconomic

29 area)

:? Parental Feeling of Perceived emergency
32 unemployment helplessness

33 First time parents

34

35

36 Socioeconomic status and geographical location:

;; Several studies have found a significant link between location and non-emergency calls to the

39 ambulance for children; in particular, urban areas were associated with more ambulance use [3, 20].
40 One study assessing the ‘appropriateness’ of ambulance use in paediatrics presenting to the

41 Emergency Department (ED) identified a higher rate of what the authors termed as ‘misuse’ of

jé ambulances for children in urban populations, and suggested that suburban parents would be less
44 likely to call the ambulance ‘inappropriately’. The authors wrote that suburban locations have lower
45 rates of ‘misuse’, since they are accustomed to coming to the hospital via private vehicle [21].

j? One North American retrospective study found that parents with children in areas with lower

48 income used EMS more frequently, and repetitively (11% called the ambulance more than once in
49 the three years). The authors reported a significant linear relationship between transport rate and
?1) family income by postcode [22]. In a German study, medium socioeconomic status was associated
5o with the lowest percentage of non-emergency calls to the ambulance service for children. There
53 were several ‘inappropriate’ calls due to what the authors described as ‘over anxiety’ of parents in
54 high socioeconomic areas, however this was still not as many as in the lower socioeconomic areas
55 [23]. Salmi et al. [24] aimed to explore whether the socioeconomic status of a neighbourhood could
g? predict the incidence of paediatric out of hospital emergencies in Finland, and concluded that poorer
58 neighbourhoods significantly increased ambulance use for children.

59

60

8
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Several studies reported that Medicaid patients account for the majority of non-emergency calls to
the ambulance for children; 43% of patients were insured by Medicaid, (the United States federal
and state program that helps with medical costs for people with limited income) and 60% of what
the authors termed as ‘unnecessary’ calls were to those without commercial insurance [21]. Further
studies also concluded that non-insured paediatric patients had significantly higher rates of
ambulance use compared to those who were privately insured [20, 23, 25].

Level of parental education:

The most common presenting complaint for ‘inappropriate’ ambulance use in children was fever;
nearly half of the calls for fever in children were deemed non- emergency and an unnecessary use of
the ambulance [21]. Ninety-two percent of children who were conveyed via ambulance to the ED
with these symptoms were discharged home with no intervention [26]. The authors concluded that
parents overestimate the seriousness of fever, and that parents are often unsure as to what qualifies
as an emergency requiring an ambulance for their children [27].

A prospective single centre cohort study conducted in Germany aimed to provide current data on
the ‘inappropriate’ use of ambulances for children and explore the reasons why. The main factor
was parental perceived emergency, particularly with first time parents [23], which was a common
finding in other studies [28]. A lower paternal and maternal educational status resulted in
significantly more EMS use. Speculatively, the authors suggest that parents with low income have
poorer medical knowledge and this is associated with ‘inappropriate’ use of ambulances- ‘A lack of
basic medical knowledge and experience in the proper assessment of children appears to be a
contributing factor to inappropriate ambulance use for non-urgent problems’. Lower parental
education or ‘inadequate parental health literacy’ as the authors write, seems to be associated with
more calls internationally, and of these calls, more are low acuity [24].

Practical reasons:

Shah et al. [3] identified a link between increased EMS use for non-emergency problems in children
if there was limited availability in Primary Care health services. Similarly Sinclair [29] found there
was an increase in ambulance use due to lack of access to primary care physicians in the community,
and lack of community support for children.

A common reason identified in the studies for parents calling an ambulance for non-emergency
problems is lack of transport to take their child to the ED [30, 31]. This was particularly the case for
single parents [2]. Kost and Arruda [21] report that parents admitted that they called the ambulance
if there was no other means of transportation or if they had other childcare considerations; ‘they
would have used a taxi or shuttle if they could’. Similarly, one study found that often parents knew
that an ambulance was not required, however 40% of parents stated they had no other means of
transportation [32]. A descriptive survey study found that parents will call the ambulance for
convenience as well as perceived need [33]. Additionally, one study found that parents believe that
they will be seen faster in ED if they arrive there via ambulance [2].

Fear of consequences:

Parents’ and care givers’ fear of doing the wrong thing ethically and morally, being advised by other
healthcare professionals to follow a certain course of action (e.g. ambulance) even if they felt it
clinically unnecessary, reduced confidence in their own judgement, and not wanting to take any risks
were all common reasons for calling the ambulance for non-urgent problems in children [2]. One
study found that parents of infants (under one) are more likely to utilise the ambulance service [22]

9
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and that parents often overestimate their child’s illness [32]. Eastwood et al. [34] completed a
descriptive epidemiological review in Australia, which showed that often parents call the ambulance
for reassurance. As far as schools are concerned, the majority of ambulance transport is unjustified;
however, schools call for emergency services due to fear of consequences, which poses an area of
potential relief for the ambulance service which is already stretched to its limits [28]. Heightened
anxiety due to previous experiences of traumatic events also resulted in ‘inappropriate’ calls to the
ambulance [2].

Phase B: Qualitative Synthesis: How are calls to the ambulance service for children deemed
‘inappropriate’?

A total of 15 descriptive themes were developed iteratively by repeated rounds of inductive
grouping of codes, until no additional discrete codes were needed to fully describe the dataset (table
3). Through a process informed by the principles of charting, these descriptive themes were then
organised and condensed into seven related (i.e. not mutually exclusive) descriptive thematic
groups, by considering the axis of the descriptive themes (table 4). By analysing patterns in the free
codes and descriptive themes within and across the seven thematic groups, a number of

cross relationships between groups were identified. Through a process of comparing the theme
groups and their constituent descriptive themes, three overarching analytical themes were
identified and discussed below (table 5).

Table 3 to show descriptive themes related to how calls to the ambulance for non-urgent problems
in children have been deemed inappropriate

1. Calls are deemed ‘appropriate’ by ED doctors using predetermined criteria from a Delphi
study, such as: requiring CPR, respiratory distress, seizure, altered mental status, unable
to walk, admitted to ICU, ambulance called by GP, RTA, parents not available to transport

2. ‘Inappropriate’ if the main reason for the call was due to lack of transport

3. ‘Inappropriate’ if there has been no intervention/investigation/treatment in ED or by
paramedics

4. Appropriateness determined using the Emergency Severity Index

5. Classed as ‘Inappropriate’ if not an acute onset of symptoms

6. Determined by ED doctors with varying levels of qualification — the more experience the
clinician, the more they thought calls were ‘Inappropriate’

7. Parental perception of ‘non-life threatening’ associated with ‘Inappropriate’ calls

8. ‘Inappropriate’ calls associated with not calling the GP first (if patients have tried this and
exhausted alternative options than can be deemed as more appropriate)

9. Appropriateness was often based on vital signs

10. Deemed ‘Inappropriate’ if assigned ‘non-urgent’ at triage in ED

11. Deemed ‘Inappropriate’ if could be managed more suitably in primary care

12. Australian Triage Score (if scores 4 or 5 then deemed non-urgent and inappropriate use)

13. Deemed as non-urgent if it was safe to use alternative transport

14. Deemed non-urgent if the condition is unlikely to deteriorate or require
admission/surgery

15. ‘Appropriate’ if ‘lights and sirens’ are used

Table 4 to show thematic groups of how calls were determined to be ‘inappropriate’:

Determined by clinicians

Determined retrospectively

Determined on the level of acuity

Determined using a scoring system
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Determined because of practical reasons, such as no transport and not contacting the GP
Determined because the problem would be more suitably managed in primary care
Determined because of speaking to a GP first

Table 5 to show analytical themes
Practicalities and logistics of obtaining care
Arbitrary scoring system

Retrospection

The practicalities and logistics of obtaining care domain, contains descriptive themes relating to the
practical reasons for determining ‘inappropriate’ use of an ambulance, including themes associated
with convenience, access issues and transport. The arbitrary scoring system domain brings together
descriptive themes concerning the use of scoring tools to determine whether a call to the ambulance
is ‘inappropriate’ or not. The retrospection domain refers to the descriptive themes relating to calls
being deemed as ‘inappropriate’ retrospectively by clinicians, for example after vital signs have been
taken.

Practicalities and logistics of obtaining care:

Many of the themes identified that calls were considered to be ‘inappropriate’ because of practical
aspects, logistical difficulties and convenience. In one study parents and care givers had called an
ambulance solely due to having no other means of transportation, this was deemed as an
‘inappropriate’ use of the ambulance service [32]. The authors identified that 40% of parents
admitted to calling the ambulance due to having no transport, and of those 80% were considered’
inappropriate’. Other studies determined’ inappropriate’ ambulance use if it was safe to use
alternative transport [35, 30, 31].

Several studies suggested that parents and caregivers use ambulances for convenience and this is
‘inappropriate’ [32], particularly if the complaint could be suitably managed in primary care [36].
Parental perception of the situation as non-life threatening was associated with ‘inappropriate’ use
of the ambulance service, where parents and caregivers actually expressed that ambulance
transportation is more convenient, if not strictly a necessity at times [23]. ‘Inappropriate’ use of
ambulances was associated with parents and care givers not calling a GP first when indicated (non-
life-threatening medical need) [23], and when they sought advice from a GP first, the use of
emergency services was considered more ‘appropriate’ [27]. Equally, calls to the ambulance for
children were deemed ‘appropriate’ if patients had tried to access their GP, but that system has
failed them [31].

Arbitrary scoring system:

Several studies sought to determine ‘inappropriateness’ using semi-objective arbitrary scoring or
coding systems. Kost and Arruda[21] analysed records retrospectively and deemed ambulance
transport unnecessary unless the medical record included any of the following criteria:
Cardiopulmonary Resuscitation, respiratory distress, immobilisation, inability to walk, admission to
Intensive care Unit, ambulance recommended by medical personnel, Road Traffic Collision, or
parents not on scene. The authors considered these criteria to be more liberal than others. In Bober
et al. [20] study, Accident and Emergency doctors considered 61% of paediatric arrivals by
ambulance as ‘unnecessary’. The doctors determined ‘appropriateness’ using the emergency
severity index levels (a validated triage tool used in the ED), which has been used in other studies
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[37]. Similarly calls to the ambulance have been thought of as ‘inappropriate’ if they were deemed
as non-emergency at triage in the ED [32]. Other tools used to determine ‘appropriateness’ is the
Australian triage score[33]; if children scored 4 or 5 (non-urgent) then the call was thought to be’
‘inappropriate’.

Retrospection:

The majority of studies sought to determine ‘inappropriateness’ retrospectively, normally by a
variety of different clinicians. This is an important consideration, as this suggests that the call can
only be deemed ‘inappropriate’ after the consultation process and diagnosis. In a German study,
calls were determined to be an ‘inadequate’ or ‘adequate’ use of the ambulance service by three
doctors of different seniority [23]. Interestingly, there were significant differences in what the three
doctors considered to be inappropriate’ calls to the ambulance service and this was dependent on
experience; the more experienced doctor reported more calls to be ‘inappropriate’. Similarly,
‘appropriate’ use of the ambulance service in one study was determined by a doctor, based primarily
on chief complaint, general appearance, vital signs, and ambulance patient report forms, which
concluded that 61% of ambulance calls to children were ‘inappropriate’ [32]. A US study involving
children utilised medical necessity criteria agreed at a consensus conference, to make an assessment
on ‘appropriateness’, and concluded that 16.4% of all transports were an unnecessary use of the
ambulance [25].

A qualitative study interviewing paramedics on what they considered to be the ‘appropriate’ use of
the ambulance service concluded that a call is ‘appropriate’ if it needed ‘lights and sirens’ to hospital
and was of a ‘life threatening’ nature [31]. Calls were considered’ inappropriate’ if there had been no
ambulance intervention [21], unless the child was under two years old [38], or if there was not an
acute onset of symptoms [23]. It is clear that ‘fever’ as a presenting complaint is considered the
most ‘inappropriate’ use of ambulances for children by clinicians according to the literature [35].

DISCUSSION:

This systematic review involved a two-stage process exploring which factors are associated with
ambulance use for non-emergency problems in children, and how ‘inappropriateness’ in non-urgent
ambulance use in children has been determined. The reasons for parents and care givers calling 999
for their children with non-emergency conditions are complex and multifaceted. This review reveals
an intricate relationship between the urgency of the clinical problem and the ‘appropriateness’ of
ambulance service use. To our knowledge, there is no review exploring the factors associated with
non-emergency ambulance use in children. An important consideration across the identified factors,
which was illustrated by the systematic map (Phase A) was how to determine 'appropriateness' or
not. Undertaking a thematic synthesis enabled the research team to go beyond the individual
frameworks that each paper had used to determine this, and combined to the knowledge to identify
gain understanding on the 'concept' of ‘inappropriateness’ in non-emergency ambulance use in
children.

Systematic Map:

Previous work examines how help-seeking may apply to some urgent care settings, such as EDs [39,
40]. It is apparent that some parents will bring their child to the ED for non-urgent care, due to
perceived difficulties with contacting their GP, and the presumed advantages of ED care. Findings
from this review also suggest that parents call the ambulance for non-emergency problems due to
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perceived barriers for accessing their GP, and speed of access. The studies in the review suggested
that perceived problems with primary healthcare services were affecting parents’ and caregivers’
use of the ED and ambulance services for minor illness. Convenience was also a reason highlighted in
the studies for parents attending the ED [41]. Perceived urgency was a main theme identified in this
study and is also the most frequently cited reason for visiting the ED by parents of children
presenting with non-urgent issues [41]. Often, parents felt that their child’s condition constituted a
genuine emergency, but did not necessarily require an ambulance, which was called due to lack of
transportation. First-time parents, and children under one year were common reasons for non-
emergency calls to the ambulance service, which aligns with other studies on presentation at EDs,
which was increased among parents of newborns and first-time parents [42].

Aligning with previous studies focused on adults, our findings show that increased ambulance use
for non-urgent problems in children is conceptually associated with lower socio-economical urban
locations [43]. In addition, this review identified that uninsured children (US studies) was an
associating factor for non-emergency ambulance use, which has also been reported in previous
studies of adults [25]. Another common motivator is lack of transport, which is a factor also
identified in the non-emergency use of ambulance services with adults [44]. The socio-demographic
factors of rurality, deprivation and education may warrant further investigation to understand the
underlying factors behind this increased use.

The most common presenting complaint associated with non-emergency calls to the ambulance
service for children was fever [26]. This suggests an area of parental education that could be
improved in order to reduce non-emergency calls to the ambulance service, and may have
implications to how calls are triaged. This is reported in other studies suggesting that focusing
educational efforts in regards to ‘appropriate’ ambulance use on the adolescent population will
likely reduce ‘inappropriate’ ambulance use in the paediatric population [20]. Additionally, further
exploration at the ambulance triage and dispatch stage for children may be beneficial [20]. Fear of
the consequences among parents and care-givers where children are concerned is a clear factor in
increased ambulance use, however, parental concern could be a legitimate triage discriminator.
Recurring messages in other literature also portrays patient and carer uncertainty around urgency,
the fear of harm if treatment is delayed and the value placed on clinical assessment for reassurance
[45]. The findings of this review indicate that parents and carers often do not know exactly what
type of help they need when they contact urgent care services, or what constitutes a need for an
emergency ambulance for their child [23]. Providing parents with the knowledge about what
constitutes emergency and non-emergency care for typical infantile diseases could help with
parents’ decision making.

Qualitative synthesis:

The assessment of ‘inappropriateness’ of an ambulance contact is multifaceted and diverse in the
evidence, which is a result of methodological limitations and conceptual variation. According to the
evidence ‘Inappropriate’ use of the ambulance service for children is at a similarly high level to that
of the adult population [21]. The majority of studies sought to determine ‘inappropriateness’
retrospectively, using semi-objective (yet arbitrary) scoring systems, and almost universally
determined by clinicians following an assessment that included recording of vital signs [46].
However, the assessment of ‘appropriateness’ based on information obtainable after clinical
assessment will likely overestimate ‘inappropriate’ use, and disregards the multifaceted psychosocial
context of the demand for help, which is even greater when concerning children. Authors have
suggested that there is not enough information in the ‘diagnostic label’ alone to judge whether a call
is ‘appropriate’ or not [5].
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Clearly, one of the issues with deeming a call to be ‘inappropriate’ is how this is classified differently
by professionals, compared to the lay public [4]. The higher the acuity, the greater it seems to be
considered as ‘appropriate’ by clinicians. However, there are no hard and fast criteria; for example,
‘those needing lights and sirens’ is still a personal judgement. It seems that if a clinician thinks it is an
urgent call, then it is ‘appropriate’ but what is urgent to a clinician can be different to the general
public. Indeed, as reflected in the findings from the current study, previous literature suggests
differences between clinician classifications of emergency (based on physiological measures) are in
contrast with patient-based determinations of emergency, (often defined by practical factors or fear
of consequences).

There is suggestion that calls are ‘inappropriate’ if there is no ambulance intervention, however this
is arguable because patients often benefit from rapid transportation, particularly children [21]. Calls
were deemed as ‘inappropriate’ if other transport options or other services were available and more
suitable [30]. In other work, studies have shown that patients and carers ‘weigh up’ how practical
the use of the ambulance service (or alternatives) are for their perceived needs, and sometimes
patients genuinely expect the ambulance service to treat minor ailments [7]. This shows a lack of
public and caregiver understanding about the use of ambulances for paediatrics.

Limitations:

The heterogeneity of study methodologies presents a challenge in drawing together associated and
conflicting findings. There is little evidence available addressing the specific question, reflected in
the small number of studies suitable to the review criteria. Because of the limited evidence, the
analysis is limited in areas. Much of the data is retrospective and therefore often incomplete and not
recorded accurately. All included studies in this review were carried out in wealthy countries. It is
likely that many of the issues will remain the same for low-income countries, however some will be
unique given the variability in cultural, economic and political contexts. By limiting our searches to
the English language, we may have inadvertently excluded important sources.

CONCLUSION AND FUTURE RESEARCH:

There is a lack of public and caregiver understanding about the use of ambulances for paediatrics.
There are some factors that appear specific to choosing ambulance care for children that are not so
prominent in adults (fever, reassurance, fear of consequences) and there are some ways in which
'appropriateness' might be looked at differently for children and adults. Further primary, qualitative
research is required to explore parents, care givers, teachers and young teenagers’ reasons for
calling the ambulance for non-emergency problems in children. Providing alternate means of
transportation, strategies for helping care givers to mitigate perceived risk, increasing the perception
and reality of access to urgent primary care or targeted education to certain residential areas and
first time parents with infants (particularly regarding fever), may decrease unnecessary ambulance
activation for paediatric low acuity complaints. Most studies included were conducted in high-
income countries, subsequently there is a need for further investigation among low-income
countries, which may provide important and unique insights. Future interventions could be designed
to impact parents’ decision making prior to calling an ambulance for their child. Both policy makers
and academics need to work towards a contextually-nuanced and consistent definition of
‘appropriate’ ambulance resource use.
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ABSTRACT:
Objective:
To explore what factors are associated with ambulance use for non-emergency problems in children.

Methods: This study is a systematic mapping review and qualitative synthesis of published journal
articles and grey literature. Searches were conducted on the following databases, for articles
published between January 1980 and July 2020: MEDLINE, EMBASE, PsycINFO, CINAHL and AMED. A
Google Scholar and a Web of Science search were undertaken to identify reports or proceedings not
indexed in the above. Book chapters and theses were searched via the OpenSigle, EThOS and DART
databases. A literature advisory group, including experts in the field, were contacted for relevant
grey literature and unpublished reports. The inclusion criteria incorporated articles published in the
English language reporting findings for the reasons behind why there are so many calls to the
ambulance service for non-urgent problems in children. Data extraction was divided into two stages:
extraction of data to generate a broad systematic literature ‘map’, and extraction of data from highly
relevant papers utilising qualitative methods to undertake a focused qualitative synthesis. An initial
table of themes associated with reasons for non-emergency calls to the ambulance for children
formed the 'thematic map' element. The uniting feature running through all of the identified themes
was the determination of 'inappropriateness' or 'appropriateness' of an ambulance call out, which
was then adopted as the concept of focus for our qualitative synthesis.

Results:

There were 28 articles used in the systematic mapping review and 17 in the qualitative synthesis
stage of the review. Four themes were developed in the systematic mapping stage; socio-economic
status/geographical location, practical reasons, fear of consequences and parental education. Three
analytical themes were developed in the qualitative synthesis stage including practicalities and
logistics of obtaining care, arbitrary scoring system and retrospection.

Conclusions:

There is a lack of public and caregiver understanding about the use of ambulances for paediatrics.
There are factors that appear specific to choosing ambulance care for children that are not so
prominent in adults (fever, reassurance, fear of consequences). Future areas for attention to
decrease ambulance activation for paediatric low acuity complaints were highlighted as: identifying
strategies for helping care-givers to mitigate perceived risk, increasing availability of primary care,
targeted education to particular geographical areas, education to first time parents with infants, and
providing alternate means of transportation.

PROSPERO registration: PROSPERO 2019 CRD42019160395

Strengths and limitations of the study:
Strengths:

- The review is highly inclusive, including a range of global study settings, including qualitative,
guantitative and mixed methods research.

- This is the first mapping review specifically exploring ambulance use among paediatrics with
problems that could be managed in primary care.

Limitations:

2
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- There is little evidence available addressing the specific question, reflected in the small
number of studies suitable to the review criteria.

- Much of the data is retrospective and therefore often incomplete and not recorded
accurately.

- Because of the limited evidence, the analysis is limited in areas.

INTRODUCTION:

Despite an increasing range of urgent care options in the community, calls to the ambulance service
continue to rise for ‘non-emergency’ problems [1]. This is particularly apparent with calls to
paediatric patients, which could be due to a multitude of factors [2]. There is an absence of
literature describing the factors associated with non-urgent ambulance/Emergency Medical Services
(EMS) use for children [3]. Demand for health services is increasing, and understanding patient
motivations to seek healthcare may assist the development of demand management strategies [4].

Growing numbers of people using emergency ambulances is leading to rising costs and increased
pressure on resources[1], and are increasingly for calls that could be managed by an alternative
healthcare provider (e.g. primary care), that may be better placed to offer a time-or-resource
optimised response. Often, these calls are referred to in policy documents and academic literature
as ‘inappropriate’, however, it is unclear if and how the concept of ‘inappropriate’ service use
applies when considering children and ambulance calls. Previous work has focussed on exploring and
reducing ‘inappropriate’ use of ambulances, however the definition of ‘inappropriate’ is complex
and nuanced (e.g. [5]). Literature exploring ‘inappropriate’ ambulance use for adults shows that
unsuitable use is often determined by healthcare professionals retrospectively [6]. Classifying calls as
‘inappropriate’ fails to recognise the context of the request for help and may be unhelpful for
developing practical resolutions [7].

There is an array of evidence exploring why adults use EMS for non-emergency problems, suggesting
that patients define circumstances worthy of emergency health resources according to
socioemotional factors, rather than for the symptoms underlying their iliness [4]. Reasons for
children accessing emergency ambulances for non-emergency problems may be different to that of
adults, particularly as calls are almost always made by a third-party. Given the demands placed on
overstretched ambulance resources, it is important to understand why parents and carers call 999
for their children with non-emergency problems. For the purposes of this review, ‘non-emergency’
problems refers to illnesses or circumstances where immediate treatment/intervention of a
potentially life threatening condition is not required, for example calls that could be managed more
appropriately in a primary care setting.

To our knowledge, there is no current systematic review exploring the drivers behind ambulance
requests for children with non-emergency problems. Therefore, this review seeks to explore what is
currently understood about the factors associated with ambulance use for non-emergency problems
in children. The findings will be used to inform emerging interventions to more appropriately
manage calls to the ambulance service for non-emergency problems in children.

METHODS:

We undertook a systematic mapping review and qualitative synthesis of published journal articles
and relevant grey literature, exploring the question ‘What factors are associated with ambulance use

3

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 5 of 21 BMJ Open

1

2

3 for non-emergency problems in children?’ A systematic map is a review methodology often used in
: health services research that aims to ‘map out’ and categorise literature on a specific topic with an
6 aim of this developing into more comprehensive work [8], and is often used in health services

7 research [9]. This methodology is particularly beneficial for summarising and organising a broad and
g varied evidence base, to identify a focus for more specific investigation [10].

10 Search Strategy:

1; Searches were conducted on the following databases, for articles published between January 1980
13 and July 2020: MEDLINE, EMBASE, PsycINFO, CINAHL and AMED. A Google Scholar and a Web of

14 Science search were undertaken to identify reports or proceedings not indexed in the above. Book
12 chapters and theses were searched via the OpenSigle, EThOS and DART databases. A literature

17 advisory group, including experts in the field, were contacted for relevant grey literature and

18 unpublished reports. The database resources were selected, as they include the key medical

19 databases. OpenGrey was used as the source for grey literature, as it covers the relevant subject

20 areas for this review and has open access to over 700, 000 bibliographic references. Search terms
;; were developed iteratively by discussion among the research team and a librarian, seeking a balance
23 between comprehensiveness and focus. A combination of MeSH terms and synonym text-

24 strings/phrases were used in the search strategy, and were combined using Boolean operators. The
25 full review protocol and search strategy was published prospectively in the PROSPERO register

;? (registration reference PROSPERO 2019 CRD42019160395). Update searches were re-run before

28 final analysis, and again prior to submission.

gg Search Terms:

g; Ambulance Non-emergency Children

33 Pre-hospital Non-urgent Child

34 Prehospital Minor Pediatric

35 Paramedic Primary care Paediatric

36 Out of Hospital Non-serious Baby

37 999 Low acuity Babies

38 EMT Routine Infant

o EMS Schoolchild

41 Emergency Medical Service Adolescent

42 Emergency Call Teenager

43 Young person

44 Parent

45 Mother

23 Father

48 Neonate

49

50

51 Inclusion and Exclusion Criteria:

gg The inclusion and exclusion criteria incorporated articles published in the English language between
54 January 1980 and July 2020, reporting findings for the reasons behind why there are so many calls to
55 the ambulance service for non-urgent problems in children. There were no restrictions on the types
56 of study included in the systematic literature mapping stage of the review (Phase A). Due to the

57 minimal qualitative research available, all articles were screened to identify whether they were

58 . . . N . . .

59 suitable to be included in the qualitative synthesis stage of the review (Phase B). Studies were

60 included if they had alluded to what was deemed as an ‘inappropriate’ or ‘appropriate’ call to the

4
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ambulance service. The “‘WHO’ definition of a ‘child’ was used for this review of international
evidence: a child is defined as a person 19 years or younger unless national law defines a person to
be an adult at an earlier age [11]. The papers reviewed were limited to English language studies, due
to resource restrictions and the cost of translation. The systematic review included a wide range of
primary research, to capture all relevant evidence. It was thought that limiting the search period to
1980 was likely to identify all, but a small minority of research completed before this time. Studies
that reported purely on routine primary care or community care without any involvement of the
ambulance service, or only on situations, illnesses or circumstances where immediate
treatment/intervention of a potentially life-threatening condition was required, or studies that
reported purely on attendance to the emergency department if there was no mention of the pre-
hospital phase, were excluded.

Inclusion Criteria Exclusion Criteria

Page 6 of 21

Calls to the ambulance service Studies that report purely on routine primary
care or community care without any
involvement of the ambulance service

Non-emergency problems Studies that report purely situations, illnesses
or circumstances where immediate

treatment/intervention of a potentially life
threatening condition was required.

A child under 19 years of age A person older than 19 years of age

English Language studies Studies that report purely on attendance to the
Emergency Department if there is no mention
of the pre-hospital phase

Primary quantitative, qualitative and mixed
methods research

Grey Literature

Date of publication 1980- present

Studies were included if they had alluded to
what was deemed as an ‘inappropriate’ or
‘appropriate’ call to the ambulance service

(Phase B)

Extracting, Coding, Synthesising and Analysing the Data:
Data extraction was divided into two stages:
Phase A: extraction of data to generate a broad systematic literature ‘map’, and;

Phase B: extraction of data from highly relevant papers utilising qualitative methods to undertake a
focused qualitative synthesis.

A thematic synthesis was undertaken, following the approach described by Thomas and Harden [12].
An initial table of themes associated with reasons for non-emergency calls to the ambulance service
for children formed the 'thematic map' element (Phase A). The 'thematic mapping' element was high
level, due to the heterogeneity of the studies in setting, methodology and focus. The uniting feature
running through all of the identified themes was the determination of 'inappropriateness' or
'appropriateness' of an ambulance call out, and this formed the specific concept of focus for the
qualitative synthesis (Phase B).

5
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Owing to the inclusive nature of this review, and lack of relevant literature, it was decided to include
findings from studies of all methodologies. Firstly, standard author, background, methods,
findings/conclusions and limitations were extracted and inserted into a table. Following this, key
messages for the mapping stage (Phase A) were extracted and included in the table. Verification was
undertaken independently by other members of the research team and regular research meetings
were held during the data extraction process; any disagreement was resolved by consensus
discussion. For the qualitative synthesis (Phase B), papers from Phase A were screened, and reasons
for inclusion or exclusion for this phase were also detailed in the table. Phase A:

In keeping with previously published work in this area [13], an inductive coding frame was
developed to map emerging concepts. The key messages of all studies included at this stage
(qualitative and quantitative) were extracted from the results/conclusions section, along with the
methodology, where they were applicable to an ambulance service, and included non-emergency
calls for children. After independently producing a series of pilot categories based on a sample of
papers, the research team met to form consensus on category. Duplicate coding by another
researcher took place on a sample of the papers, such that all the main themes were double coded.
A summary literature map including the key themes was produced at this point.

Phase B:

All papers deemed appropriate for the systematic mapping process (Phase A) were deemed eligible
for entry into the thematic synthesis stage (Phase B). Of these, papers were screened for detail
regarding how a call was deemed ‘inappropriate’ or ‘appropriate’, to identify eligibility. Due to a very
limited number of qualitative journal articles, all methodologies were included. Working from a
theoretical foundation of critical realism, a thematic synthesis of the qualitative literature was
undertaken. This process was divided into the three stages described by Thomas and Harden [12]:
line-by-line textual coding, generation of descriptive themes, and final formulation of analytical
themes to take the understanding beyond the primary studies alone, and develop new interpretive
constructs to provide greater understanding. Data from the results and discussion/conclusion
sections of the included papers were individually coded. Each paper was then text-coded line-by-
line, to generate a bank of translational codes. Papers were independently coded by members of the
research team. Descriptive themes were generated for these translational codes, and were verified
amongst the researchers in the team, with any disagreement resolved by consensus discussion.

There are a range of methodological approaches to handling and analysing data extracted under the
‘phenomena on interest and context’ model as part of a qualitative synthesis. These include
metatheoretical and metaethnographic approaches that draw upon grounded theory and follow
‘lines-of-argument’ in the synthesis of ‘key concepts’, and critical interpretive methods resulting in
synthetic constructs [14]. Whilst these approaches are most commonly applied to purely qualitative
datasets, we draw on the evolving approach of an ‘integrated design’ of reviewing mixed-method
primary data (as opposed to the contrasting approaches of a sequential or cyclical design [15, 16]
whereby the methodological differences in qualitative and quantitative data are minimised, allowing
them to be treated as producing findings that can be readily synthesised because they assess the
same fundamental research question or purpose. By extracting and codifying the results and
discussions sections of all our included studies, we treat the data at this level as ‘equivalent in
purpose’ under this premise. Furthermore —and in keeping with concept of a ‘data-based
convergent synthesis approach’ [17] only one synthesis takes place with all included study designs —
in our analysis, this is thematic.

Assessment of Quality:

6
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Due to the inherent complexity in characterising ‘quality’ of the included studies, quality assessment
was undertaken with the primary aim of informing the interpretation of the synthesis, rather than to
exclude studies on the grounds of quality alone. All relevant studies were included in Phase A of the
review without formal quality appraisal. Phase B used a modified version of the 10 point CASP tool.
The CASP checklist is often utilised for quality assessment in qualitative syntheses, encouraging
assessment of a paper against several items related to the purpose, design, conduct and reporting of
qualitative research. The modified version of the CASP checklist used in this synthesis has been
optimised by other authors specifically for quality appraisal as part of qualitative evidence synthesis
[18]. It includes prompts that help assess the paradigmatic congruence of included papers with their
methods, methodologies and conceptual framework. This is in addition to the broader overall
appropriateness of the qualitative methodology, credibility, transferability, dependability and
confirmability, including detail of the reporting. No studies were excluded on assessment of quality
grounds.

Patient and public involvement:

Lack of resources prohibited the use of a designated patient and public group for this study.
However, the research question was informed by engagement with members of the public and
professionals in on going emergency care research.

RESULTS:

A total of 936 articles were identified in the initial searching process. After duplicates were removed,
the total number of records screened was 836. After screening titles and abstracts 769 articles were
then excluded, which left 67 full-text articles to be assessed for eligibility by two members of the
research team, independently. Of these, 39 articles were excluded for reasons including: no mention
of the pre-hospital setting, included confirmed emergency patients only, no full article available, did
not include children or was not relevant. Therefore, 28 articles were used in the systematic mapping
review (Phase A) (n=21 quantitative, n=2 mixed methods, n=2 qualitative and n=2 literature
reviews).

The Phase A papers were then read in detail to assess for any information regarding how the authors
deemed calls to be ‘appropriate’ or ‘inappropriate’. Eleven articles were excluded, due to no
reference to the concept of ‘appropriateness’, leaving 17 articles for the qualitative synthesis stage
of the review (Phase B) (n=13 quantitative, n=1 mixed methods, n=2 qualitative and n=1 literature
review) [See Figure 1, PRISMA Flow chart] [19].

Phase A: Systematic Map: What factors are associated with ambulance use for non-emergency
problems in children?

A summary literature map including key themes was produced (table 1), followed by the
development of categories (table 2).

Table 1 to show key themes for reasons associated with non-urgent calls to the ambulance
service for children

Geographical area (urban areas associated with more calls for non-urgent presentations)
Lack of availability to be seen in primary care (both actual and perceived)

Uninsured patients (USA)

Infants (under 1s)

Level of parental education (including status and medical knowledge)

ue W IN e

7

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 9 of 21

BMJ Open

1

2

3 6. Lower socioeconomic area

: 7. Lack of understanding of the pre-hospital care system (unsure what qualifies for

6 ‘appropriate’ ambulance call for their child)

7 8. Parent perceived emergency- fever

8 9. No other means of transportation

9 10. First time parents

10 11. Parental unemployment

1; 12. Schools

13 13. Parental anxiety (particularly in higher socioeconomic areas)

14 14. Feeling of helplessness (particularly bystanders)

15

16

17 Table 2 to Show Categories of Key Themes

18 Socioeconomic Practical reasons Fear of consequences | Level of parental

19 status/Geographical education

20 Geographical area- Lack of availability to | Infants under 1 year Status e.g. no degree
;; urban be seen in primary

23 care

24 Uninsured (USA) No other means of Schools Lack of understanding
25 transport of the pre-hospital
26 care system

27 Lower socioeconomic Parental anxiety

28 area (higher socioeconomic

29 area)

:? Parental Feeling of Perceived emergency
32 unemployment helplessness

33 First time parents

34

35

36 Socioeconomic status and geographical location:

;; Several studies have found a significant link between location and non-emergency calls to the

39 ambulance for children; in particular, urban areas were associated with more ambulance use [3, 20].
40 One study assessing the ‘appropriateness’ of ambulance use in paediatrics presenting to the

41 Emergency Department (ED) identified a higher rate of what the authors termed as ‘misuse’ of

jé ambulances for children in urban populations, and suggested that suburban parents would be less
44 likely to call the ambulance ‘inappropriately’. The authors wrote that suburban locations have lower
45 rates of ‘misuse’, since they are accustomed to coming to the hospital via private vehicle [21].

j? One North American retrospective study found that parents with children in areas with lower

48 income used EMS more frequently, and repetitively (11% called the ambulance more than once in
49 the three years). The authors reported a significant linear relationship between transport rate and
?1) family income by postcode [22]. In a German study, medium socioeconomic status was associated
5o with the lowest percentage of non-emergency calls to the ambulance service for children. There
53 were several ‘inappropriate’ calls due to what the authors described as ‘over anxiety’ of parents in
54 high socioeconomic areas, however this was still not as many as in the lower socioeconomic areas
55 [23]. Salmi et al. [24] aimed to explore whether the socioeconomic status of a neighbourhood could
g? predict the incidence of paediatric out of hospital emergencies in Finland, and concluded that poorer
58 neighbourhoods significantly increased ambulance use for children.

59

60

8
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Several studies reported that Medicaid patients account for the majority of non-emergency calls to
the ambulance for children; 43% of patients were insured by Medicaid, (the United States federal
and state program that helps with medical costs for people with limited income) and 60% of what
the authors termed as ‘unnecessary’ calls were to those without commercial insurance [21]. Further
studies also concluded that non-insured paediatric patients had significantly higher rates of
ambulance use compared to those who were privately insured [20, 23, 25].

Level of parental education:

The most common presenting complaint for ‘inappropriate’ ambulance use in children was fever;
nearly half of the calls for fever in children were deemed non- emergency and an unnecessary use of
the ambulance [21]. Ninety-two percent of children who were conveyed via ambulance to the ED
with these symptoms were discharged home with no intervention [26]. The authors concluded that
parents overestimate the seriousness of fever, and that parents are often unsure as to what qualifies
as an emergency requiring an ambulance for their children [27].

A prospective single centre cohort study conducted in Germany aimed to provide current data on
the ‘inappropriate’ use of ambulances for children and explore the reasons why. The main factor
was parental perceived emergency, particularly with first time parents [23], which was a common
finding in other studies [28]. A lower paternal and maternal educational status resulted in
significantly more EMS use. Speculatively, the authors suggest that parents with low income have
poorer medical knowledge and this is associated with ‘inappropriate’ use of ambulances- ‘A lack of
basic medical knowledge and experience in the proper assessment of children appears to be a
contributing factor to inappropriate ambulance use for non-urgent problems’. Lower parental
education or ‘inadequate parental health literacy’ as the authors write, seems to be associated with
more calls internationally, and of these calls, more are low acuity [24].

Practical reasons:

Shah et al. [3] identified a link between increased EMS use for non-emergency problems in children
if there was limited availability in Primary Care health services. Similarly Sinclair [29] found there
was an increase in ambulance use due to lack of access to primary care physicians in the community,
and lack of community support for children.

A common reason identified in the studies for parents calling an ambulance for non-emergency
problems is lack of transport to take their child to the ED [30, 31]. This was particularly the case for
single parents [2]. Kost and Arruda [21] report that parents admitted that they called the ambulance
if there was no other means of transportation or if they had other childcare considerations; ‘they
would have used a taxi or shuttle if they could’. Similarly, one study found that often parents knew
that an ambulance was not required, however 40% of parents stated they had no other means of
transportation [32]. A descriptive survey study found that parents will call the ambulance for
convenience as well as perceived need [33]. Additionally, one study found that parents believe that
they will be seen faster in ED if they arrive there via ambulance [2].

Fear of consequences:

Parents’ and care givers’ fear of doing the wrong thing ethically and morally, being advised by other
healthcare professionals to follow a certain course of action (e.g. ambulance) even if they felt it
clinically unnecessary, reduced confidence in their own judgement, and not wanting to take any risks
were all common reasons for calling the ambulance for non-urgent problems in children [2]. One
study found that parents of infants (under one) are more likely to utilise the ambulance service [22]

9
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and that parents often overestimate their child’s illness [32]. Eastwood et al. [34] completed a
descriptive epidemiological review in Australia, which showed that often parents call the ambulance
for reassurance. As far as schools are concerned, the majority of ambulance transport is unjustified;
however, schools call for emergency services due to fear of consequences, which poses an area of
potential relief for the ambulance service which is already stretched to its limits [28]. Heightened
anxiety due to previous experiences of traumatic events also resulted in ‘inappropriate’ calls to the
ambulance [2].

Phase B: Qualitative Synthesis: How are calls to the ambulance service for children deemed
‘inappropriate’?

A total of 15 descriptive themes were developed iteratively by repeated rounds of inductive
grouping of codes, until no additional discrete codes were needed to fully describe the dataset (table
3). Through a process informed by the principles of charting, these descriptive themes were then
organised and condensed into seven related (i.e. not mutually exclusive) descriptive thematic
groups, by considering the axis of the descriptive themes (table 4). By analysing patterns in the free
codes and descriptive themes within and across the seven thematic groups, a number of

cross relationships between groups were identified. Through a process of comparing the theme
groups and their constituent descriptive themes, three overarching analytical themes were
identified and discussed below (table 5).

Table 3 to show descriptive themes related to how calls to the ambulance for non-urgent problems
in children have been deemed inappropriate

1. Calls are deemed ‘appropriate’ by ED doctors using predetermined criteria from a Delphi
study, such as: requiring CPR, respiratory distress, seizure, altered mental status, unable
to walk, admitted to ICU, ambulance called by GP, RTA, parents not available to transport

2. ‘Inappropriate’ if the main reason for the call was due to lack of transport

3. ‘Inappropriate’ if there has been no intervention/investigation/treatment in ED or by
paramedics

4. Appropriateness determined using the Emergency Severity Index

5. Classed as ‘Inappropriate’ if not an acute onset of symptoms

6. Determined by ED doctors with varying levels of qualification — the more experience the
clinician, the more they thought calls were ‘Inappropriate’

7. Parental perception of ‘non-life threatening’ associated with ‘Inappropriate’ calls

8. ‘Inappropriate’ calls associated with not calling the GP first (if patients have tried this and
exhausted alternative options than can be deemed as more appropriate)

9. Appropriateness was often based on vital signs

10. Deemed ‘Inappropriate’ if assigned ‘non-urgent’ at triage in ED

11. Deemed ‘Inappropriate’ if could be managed more suitably in primary care

12. Australian Triage Score (if scores 4 or 5 then deemed non-urgent and inappropriate use)

13. Deemed as non-urgent if it was safe to use alternative transport

14. Deemed non-urgent if the condition is unlikely to deteriorate or require
admission/surgery

15. ‘Appropriate’ if ‘lights and sirens’ are used

Table 4 to show thematic groups of how calls were determined to be ‘inappropriate’:

Determined by clinicians

Determined retrospectively

Determined on the level of acuity

Determined using a scoring system
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Determined because of practical reasons, such as no transport and not contacting the GP
Determined because the problem would be more suitably managed in primary care
Determined because of speaking to a GP first

Table 5 to show analytical themes
Practicalities and logistics of obtaining care
Arbitrary scoring system

Retrospection

The practicalities and logistics of obtaining care domain, contains descriptive themes relating to the
practical reasons for determining ‘inappropriate’ use of an ambulance, including themes associated
with convenience, access issues and transport. The arbitrary scoring system domain brings together
descriptive themes concerning the use of scoring tools to determine whether a call to the ambulance
is ‘inappropriate’ or not. The retrospection domain refers to the descriptive themes relating to calls
being deemed as ‘inappropriate’ retrospectively by clinicians, for example after vital signs have been
taken.

Practicalities and logistics of obtaining care:

Many of the themes identified that calls were considered to be ‘inappropriate’ because of practical
aspects, logistical difficulties and convenience. In one study parents and care givers had called an
ambulance solely due to having no other means of transportation, this was deemed as an
‘inappropriate’ use of the ambulance service [32]. The authors identified that 40% of parents
admitted to calling the ambulance due to having no transport, and of those 80% were considered’
inappropriate’. Other studies determined’ inappropriate’ ambulance use if it was safe to use
alternative transport [35, 30, 31].

Several studies suggested that parents and caregivers use ambulances for convenience and this is
‘inappropriate’ [32], particularly if the complaint could be suitably managed in primary care [36].
Parental perception of the situation as non-life threatening was associated with ‘inappropriate’ use
of the ambulance service, where parents and caregivers actually expressed that ambulance
transportation is more convenient, if not strictly a necessity at times [23]. ‘Inappropriate’ use of
ambulances was associated with parents and care givers not calling a GP first when indicated (non-
life-threatening medical need) [23], and when they sought advice from a GP first, the use of
emergency services was considered more ‘appropriate’ [27]. Equally, calls to the ambulance for
children were deemed ‘appropriate’ if patients had tried to access their GP, but that system has
failed them [31].

Arbitrary scoring system:

Several studies sought to determine ‘inappropriateness’ using semi-objective arbitrary scoring or
coding systems. Kost and Arruda[21] analysed records retrospectively and deemed ambulance
transport unnecessary unless the medical record included any of the following criteria:
Cardiopulmonary Resuscitation, respiratory distress, immobilisation, inability to walk, admission to
Intensive care Unit, ambulance recommended by medical personnel, Road Traffic Collision, or
parents not on scene. The authors considered these criteria to be more liberal than others. In Bober
et al. [20] study, Accident and Emergency doctors considered 61% of paediatric arrivals by
ambulance as ‘unnecessary’. The doctors determined ‘appropriateness’ using the emergency
severity index levels (a validated triage tool used in the ED), which has been used in other studies
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[37]. Similarly calls to the ambulance have been thought of as ‘inappropriate’ if they were deemed
as non-emergency at triage in the ED [32]. Other tools used to determine ‘appropriateness’ is the
Australian triage score[33]; if children scored 4 or 5 (non-urgent) then the call was thought to be’
‘inappropriate’.

Retrospection:

The majority of studies sought to determine ‘inappropriateness’ retrospectively, normally by a
variety of different clinicians. This is an important consideration, as this suggests that the call can
only be deemed ‘inappropriate’ after the consultation process and diagnosis. In a German study,
calls were determined to be an ‘inadequate’ or ‘adequate’ use of the ambulance service by three
doctors of different seniority [23]. Interestingly, there were significant differences in what the three
doctors considered to be inappropriate’ calls to the ambulance service and this was dependent on
experience; the more experienced doctor reported more calls to be ‘inappropriate’. Similarly,
‘appropriate’ use of the ambulance service in one study was determined by a doctor, based primarily
on chief complaint, general appearance, vital signs, and ambulance patient report forms, which
concluded that 61% of ambulance calls to children were ‘inappropriate’ [32]. A US study involving
children utilised medical necessity criteria agreed at a consensus conference, to make an assessment
on ‘appropriateness’, and concluded that 16.4% of all transports were an unnecessary use of the
ambulance [25].

A qualitative study interviewing paramedics on what they considered to be the ‘appropriate’ use of
the ambulance service concluded that a call is ‘appropriate’ if it needed ‘lights and sirens’ to hospital
and was of a ‘life threatening’ nature [31]. Calls were considered’ inappropriate’ if there had been no
ambulance intervention [21], unless the child was under two years old [38], or if there was not an
acute onset of symptoms [23]. It is clear that ‘fever’ as a presenting complaint is considered the
most ‘inappropriate’ use of ambulances for children by clinicians according to the literature [35].

DISCUSSION:

This systematic review involved a two-stage process exploring which factors are associated with
ambulance use for non-emergency problems in children, and how ‘inappropriateness’ in non-urgent
ambulance use in children has been determined. The reasons for parents and care givers calling 999
for their children with non-emergency conditions are complex and multifaceted. This review reveals
an intricate relationship between the urgency of the clinical problem and the ‘appropriateness’ of
ambulance service use. To our knowledge, there is no review exploring the factors associated with
non-emergency ambulance use in children. An important consideration across the identified factors,
which was illustrated by the systematic map (Phase A) was how to determine 'appropriateness' or
not. Undertaking a thematic synthesis enabled the research team to go beyond the individual
frameworks that each paper had used to determine this, and combined to the knowledge to identify
gain understanding on the 'concept' of ‘inappropriateness’ in non-emergency ambulance use in
children.

Systematic Map:

Previous work examines how help-seeking may apply to some urgent care settings, such as EDs [39,
40]. It is apparent that some parents will bring their child to the ED for non-urgent care, due to
perceived difficulties with contacting their GP, and the presumed advantages of ED care. Findings
from this review also suggest that parents call the ambulance for non-emergency problems due to
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perceived barriers for accessing their GP, and speed of access. The studies in the review suggested
that perceived problems with primary healthcare services were affecting parents’ and caregivers’
use of the ED and ambulance services for minor illness. Convenience was also a reason highlighted in
the studies for parents attending the ED [41]. Perceived urgency was a main theme identified in this
study and is also the most frequently cited reason for visiting the ED by parents of children
presenting with non-urgent issues [41]. Often, parents felt that their child’s condition constituted a
genuine emergency, but did not necessarily require an ambulance, which was called due to lack of
transportation. First-time parents, and children under one year were common reasons for non-
emergency calls to the ambulance service, which aligns with other studies on presentation at EDs,
which was increased among parents of newborns and first-time parents [42].

Aligning with previous studies focused on adults, our findings show that increased ambulance use
for non-urgent problems in children is conceptually associated with lower socio-economical urban
locations [43]. In addition, this review identified that uninsured children (US studies) was an
associating factor for non-emergency ambulance use, which has also been reported in previous
studies of adults [25]. Another common motivator is lack of transport, which is a factor also
identified in the non-emergency use of ambulance services with adults [44]. The socio-demographic
factors of rurality, deprivation and education may warrant further investigation to understand the
underlying factors behind this increased use.

The most common presenting complaint associated with non-emergency calls to the ambulance
service for children was fever [26]. This suggests an area of parental education that could be
improved in order to reduce non-emergency calls to the ambulance service, and may have
implications to how calls are triaged. This is reported in other studies suggesting that focusing
educational efforts in regards to ‘appropriate’ ambulance use on the adolescent population will
likely reduce ‘inappropriate’ ambulance use in the paediatric population [20]. Additionally, further
exploration at the ambulance triage and dispatch stage for children may be beneficial [20]. Fear of
the consequences among parents and care-givers where children are concerned is a clear factor in
increased ambulance use, however, parental concern could be a legitimate triage discriminator.
Recurring messages in other literature also portrays patient and carer uncertainty around urgency,
the fear of harm if treatment is delayed and the value placed on clinical assessment for reassurance
[45]. The findings of this review indicate that parents and carers often do not know exactly what
type of help they need when they contact urgent care services, or what constitutes a need for an
emergency ambulance for their child [23]. Providing parents with the knowledge about what
constitutes emergency and non-emergency care for typical infantile diseases could help with
parents’ decision making.

Qualitative synthesis:

The assessment of ‘inappropriateness’ of an ambulance contact is multifaceted and diverse in the
evidence, which is a result of methodological limitations and conceptual variation. According to the
evidence ‘Inappropriate’ use of the ambulance service for children is at a similarly high level to that
of the adult population [21]. The majority of studies sought to determine ‘inappropriateness’
retrospectively, using semi-objective (yet arbitrary) scoring systems, and almost universally
determined by clinicians following an assessment that included recording of vital signs [46].
However, the assessment of ‘appropriateness’ based on information obtainable after clinical
assessment will likely overestimate ‘inappropriate’ use, and disregards the multifaceted psychosocial
context of the demand for help, which is even greater when concerning children. Authors have
suggested that there is not enough information in the ‘diagnostic label’ alone to judge whether a call
is ‘appropriate’ or not [5].
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Clearly, one of the issues with deeming a call to be ‘inappropriate’ is how this is classified differently
by professionals, compared to the lay public [4]. The higher the acuity, the greater it seems to be
considered as ‘appropriate’ by clinicians. However, there are no hard and fast criteria; for example,
‘those needing lights and sirens’ is still a personal judgement. It seems that if a clinician thinks it is an
urgent call, then it is ‘appropriate’ but what is urgent to a clinician can be different to the general
public. Indeed, as reflected in the findings from the current study, previous literature suggests
differences between clinician classifications of emergency (based on physiological measures) are in
contrast with patient-based determinations of emergency, (often defined by practical factors or fear
of consequences).

There is suggestion that calls are ‘inappropriate’ if there is no ambulance intervention, however this
is arguable because patients often benefit from rapid transportation, particularly children [21]. Calls
were deemed as ‘inappropriate’ if other transport options or other services were available and more
suitable [30]. In other work, studies have shown that patients and carers ‘weigh up’ how practical
the use of the ambulance service (or alternatives) are for their perceived needs, and sometimes
patients genuinely expect the ambulance service to treat minor ailments [7]. This shows a lack of
public and caregiver understanding about the use of ambulances for paediatrics.

Limitations:

The heterogeneity of study methodologies presents a challenge in drawing together associated and
conflicting findings. There is little evidence available addressing the specific question, reflected in
the small number of studies suitable to the review criteria. Because of the limited evidence, the
analysis is limited in areas. Much of the data is retrospective and therefore often incomplete and not
recorded accurately. All included studies in this review were carried out in wealthy countries. It is
likely that many of the issues will remain the same for low-income countries, however some will be
unique given the variability in cultural, economic and political contexts. By limiting our searches to
the English language, we may have inadvertently excluded important sources.

CONCLUSION AND FUTURE RESEARCH:

There is a lack of public and caregiver understanding about the use of ambulances for paediatrics.
There are some factors that appear specific to choosing ambulance care for children that are not so
prominent in adults (fever, reassurance, fear of consequences) and there are some ways in which
'appropriateness' might be looked at differently for children and adults. Further primary, qualitative
research is required to explore parents, care givers, teachers and young teenagers’ reasons for
calling the ambulance for non-emergency problems in children. Providing alternate means of
transportation, strategies for helping care givers to mitigate perceived risk, increasing the perception
and reality of access to urgent primary care or targeted education to certain residential areas and
first time parents with infants (particularly regarding fever), may decrease unnecessary ambulance
activation for paediatric low acuity complaints. Most studies included were conducted in high-
income countries, subsequently there is a need for further investigation among low-income
countries, which may provide important and unique insights. Future interventions could be designed
to impact parents’ decision making prior to calling an ambulance for their child. Both policy makers
and academics need to work towards a contextually-nuanced and consistent definition of
‘appropriate’ ambulance resource use.
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3_ Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 4.5

g‘ included in the meta-analysis).

34 Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 5,6

31 for obtaining and confirming data from investigators.

3f Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 5

gz simplifications made.

39 Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 5,6

40 Studies done at the study or outcome level), and how this information is to be used in any data synthesis.

4] Summary measures 13 | State the principal summary measures (e.qg., risk ratio, difference in means). 45,6

4]

43 Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency 5,6

44 (e.g., 13 for each meta-analysis.

22 For peerreview only - http://bchl)ngQ.Pcr)?Jz.com/sne/about/gwdelmes.xntml
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2
EEa—SSS——————————————————_—_—_—_—_—_—_ms_ms__‘—_“_“—__pmpm_ms_m_s_msm_m_wm_swmsms__s_mp_pmsmss_m_m_m_m_s_s_ss__js_m_mswwsssLssee
4 Section/topic # Checklist item ROLAREL
5 on page #
s Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 5,6

8 reporting within studies).

9| Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, 5,6

1( indicating which were pre-specified.

1

13 RESULTS

13 Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions 6,7

14 at each stage, ideally with a flow diagram.

I Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) 6

1( and provide the citations.

18 Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 6,7

;( Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 7,8.9,10,11
> intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

22 Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. 9,10,11,12
i Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). N/A

2% Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). N/A

26

>7 DISCUSSION

28 Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to | 13,14

29 key groups (e.g., healthcare providers, users, and policy makers).

3(

31 Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 14

3 identified research, reporting bias).

33 Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 14

34

33 FUNDING

g_ Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for 16

34 the systematic review.

39

40 From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097.
doi:10.1371/journal.pmed1000097

2; For more information, visit: www.prisma-statement.org.
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