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Abstract

Introduction

A call to an emergency number is often the first course of action among care-seekers
seeking emergency care. The emergency medical communication centre assesses
the call and dispatches resources to meet the care-seekers’ care needs. Knowledge
concerning specific healthcare pathways is sparse and does not include the care-
seeker perspective. Therefore, the aim of this study was to explore care-seekers’
experiences of healthcare pathways following a call to the national emergency
number.

Methods

The study was an explorative cross-sectional study using data from telephone
interviews with callers to the Swedish national emergency number. Study informants
(n=141) provided descriptions of incidents (n=156) that led up to the call, as well as
their experiences following a healthcare pathway. Data analysis included mapping
healthcare pathways, descriptive statistics, and gathering descriptions of care-seeker
experiences.

Results and conclusions

This study shows the multiple healthcare pathways for care-seekers following a call
to the national emergency number. The accessibility and availability of the healthcare
system are found to be difficult to grasp among care-seekers. Decisions on which
pathway to follow are primarily made by healthcare professionals rather than the
care-seekers, which supports the notion that the system is not being designed from
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the care-seekers’ perspective. Expressions of increased vulnerability, being unsafe
and feeling lost were common among the care-seekers, regardless of which pathway
was followed. The findings of this study could be used as an incentive for healthcare
providers to develop a healthcare system based on the found novel knowledge of the
care-seekers’ perspective.

Introduction

Access to emergency care is central in the healthcare system and is defined by
Levesque et al. as “the opportunity to reach and obtain appropriate healthcare
services in situations of perceived need for care” (p. 4) [1]. When emergency care is
needed, the emergency medical services (EMS) system gives access and delivers
emergency care to care-seekers. EMSs differ worldwide, but regardless of system,
the patient’s journey in the EMS is similar in urban countries. After an acute illness,
injury, or incident, a call is made to an emergency number. Call-takers at the Emer-
gency Medical Communication Centre (EMCC) assess the call and provide medical
or other advice to the caller [2,3] or dispatch the appropriate resources [4]. It is known
that call-takers working with different kinds of telephone triage and/or consultations
have an important function in emergencies and out-of-hours care [5]. However, triag-
ing and consultations through phone calls are complex since the call-taker’s primary
source of information is the caller’s verbal descriptions, descriptions that may be
hindered by communication barriers [6—9] and/or lack of information [10]. The overall
implication is that the outcome of the call to an EMCC or other healthcare advice cen-
tres depends on the caller’s ability to describe the experienced condition and symp-
toms, as well as the call-taker’s ability to interpret the caller’s information [11].

The incidence of calling the emergency number is reported to be 60/1000 citizens/
per year in Denmark [12], but whether this is true for most countries is not known.
However, callers have expressed concerns about calling an emergency number,
questioning whether their call is necessary and whether their symptoms are indeed
acute [13—15]. However, after deciding to call the emergency number, it has been
reported that callers may experience a long wait time, and while waiting, some callers
may feel vulnerable, lonely, fearful, and dependent on receiving help. Despite dif-
ferent experiences, the caller is usually satisfied with the EMCC [13,16], and it has
also been described that contact with the call-taker at the EMCC can be a lifeline
[16]. The time between the emergency call and the arrival of dispatched resources
at the care-seeker’s location has been described as exhausting for the care-seeker
[15,17]. Still, if callers were provided with information about the estimated time of
arrival or were given a task, such as packing a bag or opening doors, they felt calmer
[15]. When the dispatched resources, usually an ambulance, arrive at the scene,
an assessment is made, symptom alleviation is initiated, and commonly, if needed,

a transport is conducted to the appropriate level of care [4]. However, when no
resource is dispatched by the EMCC, or if the care-seeker is non-conveyed by the
ambulance personnel, the care-seeker’s are often left in uncertainty of what happens
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after the care encounter. The care-seekers are generally satisfied with the care provided by the ambulance service [18,19]
but being non-conveyed is also connected to emotions such as fear [20], which could be an explanation for why more
than half (53%) of the non-conveyed care-seekers sought care again within 72 hours [21]. Nevertheless, if the knowledge
is limited regarding the non-conveyed care-seekers, the understanding of what happens to the care-seekers after an
emergency call is an unexplored area. There is limited research on pathways the care-seeker gets through in the chain of
emergency care, and the existing research does not provide a comprehensive understanding of the healthcare process
from the care-seeker’s point of view. Therefore, the aim of this study was to describe care-seekers’ experiences of their
healthcare pathways following a call to the emergency number.

Methods

The study had an explorative design using data gathered from telephone interviews with callers to the emergency num-
ber. The study conforms to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) cross-
sectional reporting guidelines [22].

Settings

In Sweden, the emergency number 112 is operated by SOS Alarm, a Swedish publicly owned company. To ensure
coordinated actions by EMS, the police, and the fire brigade, all emergency calls to 112 are received by call-takers at an
EMCC. During the study period, 16 EMCCs in different geographic locations answered approximately 3.3 million calls,
and one-third of these calls concerned medical complaints or care assignments [3]. According to national regulations, the
response time for a 112 call should not exceed eight seconds, and when the time is exceeded, the call is transferred to
another EMCC. Consequently, sometimes a caller from southern Sweden can speak with a call-taker in northern Sweden.
The call-taker is someone with or without medical education who undergoes six months of training before certification, and
a re-certification is required annually. In some EMCCs, physicians and registered nurses are also available for medical
consultations. In the emergency call, the call-taker must first determine whether vital signs of the care-seeker (e.g., con-
sciousness, breathing) are present and the location. Thereafter, the call-taker asks the caller questions about the incident,
the care-seeker’s signs and symptoms and previous medical history. To support the call-takers at SOS Alarm with the
assessment and prioritisation of calls, a Swedish medical emergency index was used during the study period. The Swed-
ish Medical Index is criteria-based and consists of 34 main chapters divided into priority levels based on symptom presen-
tation. Each chapter provides call-takers with a series of questions to ask the caller [23]. After assessment, the call-taker’s
actions may include dispatching an ambulance, referring the patient to alternative transportation, or providing instructions
to the callers to contact other healthcare facilities.

Procedures

Study participants were recruited by using caller information collected and shared by one EMCC in Sweden. To ensure a
random selection of participants as well as varied sample of data in accordance with the study aim, caller information from
calls made to EMCCs classified as care assignments by the EMCC was used. Phone numbers from the first three care
assignment calls every hour were collected and were identified as eligible for study inclusion. The eligible calls (n=700)
for inclusion were evenly distributed over all hours of the day on all weekdays during the period 12 of August to the 29"
of September 2019. Calls from non-identifiable callers were excluded in the next step (Fig 1). Excluded calls were made
from non-individual numbers, such as unregistered numbers, company-registered phones, via switchboards, or hidden
numbers (n=389). Names and postal addresses associated with the caller’s telephone number were retrieved from a
national search engine and used to send written study information before potential study inclusion (n=311). Eleven of the
letters were returned unopened by the postal service due to wrong or unknown addresses or unknown recipients. The
authors made up to three attempts to contact the remaining callers by phone one week after the information letter was
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Fig 1. Overview of recruitment and data collection procedures.

https://doi.org/10.1371/journal.pone.0325706.9001

sent (n=300). A total of just over 20 percent (20.1%) of the original calls agreed to further inclusion in the study (n=141).
The excluded callers at this stage were unreachable by phone (n=64), declined study participation (n=36), or provided
other reasons for exclusion (n=59). Reasons for the exclusion of calls at this stage were that callers provided no explana-
tion, declared they had not made calls, or had language, hearing, cognitive or communicative problems.

PLOS One | https://doi.org/10.137 1/journal.pone.0325706  June 13, 2025



https://doi.org/10.1371/journal.pone.0325706.g001

PLO\Sﬁ\\.- One

Data collection

Data was gathered by telephone interviews (n=141). The interview began with the question, “Can you describe why you
called 112?” This was followed by the question, “What happened within 72 hours after the call?” In addition, questions
were asked about actions taken by the EMCC, care pathways, care given, and characteristics of the EMCC callers and
care seekers. The average interview time was 10 minutes per interview, with a range of 4—46 minutes. All interviews were
audio-recorded, and data was manually extracted and transferred by each author to a results matrix sheet. The result
matrix sheet was divided into three categories, where the first consisted of statements about actions taken by the dispatch
centre, care-seeker pathway and care given within 72 hours of the EMCC call. The second partition included character-
istics of the EMCC callers and care-seekers as well as the reasons initially leading to the call to the emergency number.
The third partition comprised a summary of callers’ experiences 72 hours after calling the emergency number. Nine of the
participants provided more than one description of an emergency call, which rendered 156 calls to be analysed.

Participants

All study participants had experiences of making one or more emergency calls to the EMCC during the data collection
period from which the study data were extracted through the study interview. In this study, “care-seekers” is used as an
overarching term, encompassing not only the person in need of care but also all study informants who provided data that
contributed to the results.

Analysis

Descriptive data on care-seekers, callers and reasons for calling were summarised and presented using descriptive
statistics. Data gathered on actions, pathways and care given from the reported calls (n=156) were collected. To further
illustrate the differences in how participants described healthcare pathways and emotions, examples are presented in the
results section after ensuring the anonymisation of the callers’ descriptions.

Ethics approval and consent to participate

The study was vetted and approved by the Regional Ethical Review Board in Stockholm, Sweden (Reference No:
2018/1831-31/5). Informed consent was obtained from all subjects and/or their legal guardian(s). Written study information
was provided to the participants by mail one week ahead of attempted study inclusion, allowing the informants to make an
informed decision on participation ahead of study inclusion. Consent to participate was obtained orally and audio recorded
at the start of the interview by each interviewing author.

Results
The calls

The reason for calling the EMCC varied among the callers, even though all emergency calls were classified as care
assignments by the EMCC. The reported types of reasons leading up to the emergency call included a variety of
accidents, trauma and illness observed by the callers with most of the individual care-seeker origin. All included
EMCC calls were made by adult callers (aged 20—-89 years), with the majority being female callers (61%). The care-
seekers consisted predominantly of elderly persons (Md =73) with an even gender distribution, as shown in Table 1.
The majority of EMCC calls (66%) were made by the care-seekers’ significant others rather than by the care-seekers
themselves. Bystanders with no prior personal connection to the care-seekers made up the second largest group of
callers (14%), while the care-seekers themselves made fewer (8%) calls. Some of the emergency calls (9%) were the
result of an assessment of care needs by healthcare professionals following professional contact between them and
the care-seekers (Table 1).
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Table 1. Characteristics of EMCC callers and care-seekers.

Incidents

(n=156)
Caller Gender
Men 39% (61)
Women 61% (95)
Caller Age, Mean (years) = SD' 61+18
Median 63
Min-Max 20-89
Caller
Significant other 66% (103)
Bystander 14% (23)
Healthcare professional 9% (14)
Care seeker 8% (12)
Missing 3% (4)
Care seeker Gender
Men 46% (72)
Women 54% (84)
Care seeker Age, Mean (years) + SD’ 67+21
Median 73
Min-Max 9-99
Incident type
Fall 13% (21)
Unconsciousness 13% (21)
Infection 8% (12)
Abdominal pain 7% (11)
Poor general condition 7% (11)
Stroke 7% (11)
Chest pain 6% (10)
Breathing difficulties 5% (9)
Pain 5% (9)
Dizziness 4% (7)
Seizure 4% (7)
Other 4% (7)
Bleeding 3% (5)
Mental illness 3% (5)
Allergic reaction 2% (4)
Traffic accident 2% (3)
Arrhythmia 2% (3)

‘Standard deviation.

https://doi.org/10.1371/journal.pone.0325706.t001

Each emergency call classified as a care assignment triggered a call-taker action to respond to the call and the
care-seeker’s need for care. The actions taken varied from problem-solving through dialogue between the caller and call-
taker to dispatching one or more units to reach the care-seeker at the place of the incident or illness. The actions identified
in this study included: call-taker dialogue only, ordering a taxi transport or dispatch of EMS including ambulance services,
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Fig 2. Emergency call actions and pathways.

https://doi.org/10.1371/journal.pone.0325706.9g002
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psychiatric ambulance services, ambulance helicopter, or primary care physician, police department or fire department
units (Fig 2).

As each call was subject to a decision regarding the care-seeker’s need of care, the decision led to various possible
pathways and outcomes for the caller within 72 hours from the emergency call, as shown in Fig 2. Examples of pathways
identified in this study after the emergency call are: ambulance — transport to Emergency Department (ED) — discharged
from ED - revisiting ED- and admission to an hospital ward; ambulance — direct admission to geriatric hospital or other
specialist wards at the hospital; non-conveyance by the ambulance, sometimes including follow-up by other care givers;
primary care physicians dispatched — referral to primary care unit — referral to ED — discharged from ED — admission to a
hospital ward. The most common pathway involved ambulance dispatch and transport to the ED (82%), and 26% of those
care-seekers were discharged from the ED within 8 hours. Non-conveyance decisions made by the ambulance personnel
was 11%. The pathways that included different levels of care, culminating in a hospital admission, accounted for 6% of the
total number of incidents.

Descriptions of healthcare pathways for care-seekers following a call to the emergency medical communication
centre

In the interviews, some callers described having called the national healthcare call centre, 1177, for healthcare advice and
information before calling the emergency number. The callers who called the emergency number and were advised by
the registered nurses at 1177 described how they had to reiterate their symptoms, situation, and medical history, as there
was no communication between the call-taker in the EMCC and the nurses at 1177. The need to reiterate information
when calling the emergency number was sometimes perceived as burdensome by the callers, they also became uncertain
about what they had said to whom.

A common healthcare pathway after the emergency number was when an ambulance was dispatched, and the care-
seeker was taken to the ED by an ambulance. Some of the care-seekers were admitted, and some were sent home
from the ED within 24 hours and returned to the ED within 72 hours and then were admitted to a hospital ward. In these
situations, some of the care-seekers were reasoning about why they were not admitted to a ward the first time they came
to the ED. An example of when an ambulance was dispatched: a call from the daughter of an 83-year-old woman who had
fallen and was bleeding from the head. The ambulance personnel made an assessment and then left the elderly woman
in the care of the daughter, advising her to contact her mother’s regular physician. The woman or daughter did not receive
any follow-up from the EMCC or the ambulance services, and they did not follow the advice given by the ambulance
personnel. Other callers reported that after an assessment by ambulance personnel, they received self-care advice, for
example, taking fever-reducing medication regularly, using rehydration solution, and, in the event of deterioration or new
symptoms, contacting 1177 or the emergency number. Some called 1177 or the emergency number, someone went to the
ED by their own car, and some care-seekers required no further care contacts within 72 hours after the first emergency
call. Sometimes, the call-takers and/or ambulance personnel’s recommendation was to contact their primary healthcare
centre. The care-seekers followed the recommendation, and some were then referred to the ED by their primary health-
care physician. Another caller said that the ambulance transported her to the ED, where no action was taken, and no infor-
mation was given as perceived by the caller; instead, the care-seeker visited the primary healthcare centre on her own
initiative. One example of when no ambulance was dispatched was the case of a parent who called about their child with
suspected fever convulsions and was asked to wait and see what happened. The parents received a follow-up call from
the EMCC and stayed home with no further actions taken by healthcare personnel. In a call where no action was taken
by the call-taker at the EMCC, a woman said that she transported herself to the ED and was admitted to the hospital for
36 hours and then was discharged home with self-care advice. Another caller described how they tried with no success
to contact their ordinary caregiver, resulting in an emergency call and transport to the ED instead of direct admission to a
specialist ward.
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In another call, a 60-year-old woman asked her home care personnel to call the emergency number, and a psychiatric
ambulance visited the woman. After a one-hour visit, the ambulance left. The home care staff visited the woman as usual
afterwards, but no further action was taken by the psychiatric ambulance or EMCC as perceived by the woman. When an
ambulance, police and the fire brigade were dispatched, it was usually because of an accident, and the injured person
was transported to the ED by ambulance or, in some cases, by the police. The outcome at the ED was either observation
for a couple of hours or hospitalisation for more than 72 hours. A primary care physician was dispatched to a care-seeker
after assessment by the call-taker at the EMCC. The patient had pain in their foot and was recommended by the physician
to visit a primary care unit. The primary care physician referred the patient to the ED which sent the patient home with a
referral to surgery.

During the interviews the callers described a range of emotions concerning the outcome of the emergency call: relief at
staying home after the ambulance personnel made the assessment; frustration after several referrals to different levels of
care; anger at not receiving the care expected; loneliness to be left home alone; a sense of safety when being taken care
of; or a sense of safety when receiving a follow-up call but also feelings of being lost about what to do as a next step, and
a determination to get help. The callers also described appreciation towards the interviewers following the interview call,
thus having a possibility to share their experiences like they would in a follow-up call.

Discussion

The overall findings of this study are that healthcare pathways for the care-seekers after calling the emergency number
are not straightforward. As described by Levesque et al. [1], this may imply that the availability of care is difficult to identify
by both care-seekers and healthcare professionals. It may also imply that the availability of healthcare is organised from
the healthcare professionals’ perspectives and does not reflect the care-seekers’ needs. However, access to healthcare,
including emergency care, is complex and influenced by several internal and external factors such as health literacy,
health beliefs, geographic location, hours of opening, technical and interpersonal quality and financial resources [1]. Pre-
vious studies have shown that when deciding to call the emergency number, the callers experience emotions such as vul-
nerability, loneliness, fear and being dependent on receiving help [13,16]. In this study, similar emotions were expressed
by the care-seekers, but they also expressed frustration and anger at being referred between health-care facilities. The
negative emotions described by the participants can be attributed to a lack of knowledge among callers about various
healthcare options and the limited availability of healthcare facilities. A reason for referring care-seekers could be that the
call-takers at the EMCC are acting as gatekeepers for the ambulance service and potentially for hospital admissions, as
described in previous studies [12,24]. Regardless of potential gatekeepers, the care-seekers are in a vulnerable situation
when seeking care for illnesses and/or injuries and being vulnerable and refused care may cause an increase in suffering
for the patients. This calls for further research to determine how to support care-seekers in the chain of perceived emer-
gency care. The emotions described by the care-seekers may also be an expression of their expectation of being offered
care that is appropriate to their perceived need for care. The care-seekers had received access to the EMS by calling the
emergency number, but when they did not receive care from healthcare professionals as expected, they faced a different
perception of the care needed. Considering this, the care-seekers’ experiences of calling the emergency number and what
happens within 72 hours after the call may represent a crucial time frame where barriers to accessing emergency care
can be identified. It has previously been discussed that the call-takers’ decision-making process around how to respond
to the call could be improved by incorporating care-seekers’ interpretation of the severity of the experienced illness
[25,26]. Whether that is true is not clear from this study’s findings, but it may be true that the care-seekers have the best
knowledge about their illness. However, further research is needed to determine the most effective way of incorporating
care-seekers into the assessment of resources required when they have made an emergency call. Six percent of the
care-seekers were admitted to the hospital after being assessed by multiple healthcare professionals following the emer-
gency call, and theoretically, this may have posed a patient safety risk. Within the ambulance service, it is reported that
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approximately 1 in 10 patients are at risk of exposure to patient safety risks, and a median of 15% suffer harm [27]. Based
on the findings of this study, it is unclear whether any patients experienced harm; however, it is reasonable to assume that
care seekers are at risk of suffering healthcare-related harm when being referred between different healthcare providers.

Limitations

This study’s aim was to explore care-seekers’ descriptions of their healthcare pathways, but in doing so, the frequencies
of pathway usage were intentionally left briefly described. Information on frequencies of pathway usage could perhaps

be considered as adding to the description of the phenomenon, which could increase the validity of the results. However,
this was considered as another research aim which could benefit from another study design and setting. Another possi-
ble weakness of the study is the reliability of the data. The first step in data collection was the recognition of callers from
calls made to EMCC that were classified as care assignments. This recognition was logged and stored in the EMCC data
recording system where the information used for data collection was gathered. However, if the call-taker redirects a call or
fails to recognise it as a care assignment, the classification is not carried out, and the caller’s information is not registered.
Hence, the assumption that there could be a group of unclassified calls emphasises the view of uncertainty regarding the
possibility of this study to provide a complete picture of pathways. Regardless of the unclassified calls, we value that the
group investigated is, to some extent, representative, as the percentage of care-seekers non-conveyed by ambulance
personnel is comparable to previous studies on non-conveyance conducted in Sweden [28,29]. Furthermore, our callers’
characteristics are similar compared with previous studies [30]. Study exclusion criteria for callers, including language,
hearing, cognitive, or communicative problems, may have affected the representativeness of the results, potentially under-
estimating the actual complexity of the problems described. This should be considered when interpreting the results. The
validity of the study data could also be considered as some of the informants expressed uncertainty regarding the events
during the 72-hour period. Some informants referred to prior or later events or had problems recalling the actual events.
Also, missing data is reportedly large in this study due to the measures and outcome being unknown by bystanders and
healthcare professional callers. However, the validity of the results was strengthened by the amount of interviews.

Conclusions

This study shows the multiple healthcare pathways for care-seekers following a call to the EMCC. The accessibility and
the availability of the healthcare system is found to be complex and hard to fully understand among the care-seekers and
maybe also for the healthcare professionals. Decisions on which pathway to follow are mainly made by healthcare profes-
sionals rather than the care-seekers, which adds to the notion that the system is not designed from the care-seekers’ per-
spective. The transition between caregivers is especially challenging and aggravated by lack of joint information systems.
Expressions of increased vulnerability, being unsafe and feeling lost were common among the care-seekers, regardless of
which pathway was followed. The findings of this study could be used as an incentive to healthcare providers to develop a
healthcare system based on the care-seekers’ perspective.
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