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Manuscript draft

Experiences in the emergency medical services of caring for 
patients with suspected myocardial infarction: an interview 
study with Swedish prehospital emergency nurses

Abstract
Objective: Despite the prevalence of EMS assignments related to chest discomfort, limited 
research delves into nurses’ experiences of caring for such patients. This study aimed to 
illuminate PENs’ experiences of caring for patients with suspected AMI.
Design: A qualitative interview study.
Setting: Two Swedish EMS organisations in two different regions.
Participants: Consecutive inclusion of 12 PENs.
Data analysis: An inductive content analysis according to Elo and Kyngäs.
Results: The results underline PENs’ active role in providing care for AMI patients in the EMS. 
They emphasize the ability to identify classic symptoms and the need for an open-minded 
approach to diffuse presentations. Ensuring patient security, projecting knowledge, and 
composure are decisive for instilling a sense of safety. Healthcare providers feel profound 
responsibility and a fear of errors, especially in critical situations with potential patient 
deterioration. Prioritization in time-sensitive cases leans towards medical interventions and 
immediate transportation. Continuing education is essential to enhance patient management and 
safety. Effective communication and trust are vital for urgent patient care, and prompt activation 
of the STEMI pathway is recognized as imperative. Malfunctions result in frustration, underlining 
the importance of pathway functionality.
Conclusions: PENs have immense responsibility for the swift and knowledgeable management 
of patients with suspected AMI. Balancing patient involvement and urgent medical measures is 
challenging, emphasizing the critical role of mental preparedness and comprehensive education. 
The study underlines the significance of effective communication and trust between healthcare 
providers, particularly in time-sensitive scenarios. Establishing feedback mechanisms for 
prehospital staff is important for advancing prehospital emergency care in this patient category.

Keywords:
Accident & emergency medicine, Emergency medical services, Myocardial Infarction, Critical 
Care, Prehospital emergency nurses, Qualitative research, Nursing, Cardiology, 

Page 3 of 27

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
10 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-088754 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

Caring for patients with acute myocardial infarction in the emergency medical service

3

ARTICLE SUMMARY

Strengths and limitations of this study

• The open character of this interview study allowed our participants to reflect on 
and deepen their own understanding of their experiences of caring for patients 
with AMI, resulting in rich and variated descriptions.

• Interviews were conducted solely with PENs, as are medically responsible for 
decisions made by the EMS team.

• A diverse sample was ensured by recruiting participants from different age 
groups, genders, and working experience levels from two distinct regions. 

• One limitation could be that there were only 12 participants. However, of ultimate 
significance is the content and its enriching nature.

• The study's data was collected prior to the COVID-19 pandemic. While changes 
in patients’ care-seeking behaviour have been documented, no studies have 
explored potential alterations in PENs’ experiences from the pandemic's 
perspective.
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INTRODUCTION
Acute myocardial infarction (AMI) demands immediate attention. In Sweden, around 
three people experience an AMI every hour [1], with many not surviving until hospital 
arrival. It is therefore crucial for the Emergency Medical Services (EMS), typically the 
initial medical contact, to identify and attend to these patients efficiently, impacting 
individuals of various age groups, including younger and middle-aged individuals [2].

The primary symptom is acute chest discomfort, often characterized as pain, 
pressure, or tightness [3,4]. Patients with these symptoms are advised to contact the 
EMS through the national emergency number 112 for prompt assessment and 
treatment of their suspected AMI [5]. Given that ten percent of all annual EMS 
assignments involve chest discomfort, this constitutes the largest patient group in the 
EMS [6]. Sweden employs a nurse-based EMS system, with the highest formal 
competency being the prehospital emergency nurse (PEN). This registered nurse 
(RN) holds a Bachelor of Science Degree in Caring Science/Nursing and has 
completed a specialist ambulance nurse education, totalling an extra 60 credits [7]. 
The PEN assumes ultimate responsibility for EMS team care, integrating both 
medical and nursing knowledge to assess patients of all ages, with diverse 
conditions, and in various settings [8,9].

When encountering patients with acute chest discomfort, the PEN currently has 
limited tools for assessment, primarily relying on electrocardiogram (ECG) 
registration and interpretation to identify patients with acute coronary syndrome, 
including AMI [5,10]. According to the established STEMI pathway, for cases in which 
the patient exhibits chest pain or the PEN suspects AMI, or when there are ST-
elevations present, the ECG is transmitted to the hospital for interpretation by a 
cardiologist. The decision to activate the STEMI pathway is made by the cardiologist, 
primarily based on the ECG findings. The prompt initiation of the STEMI pathway not 
only reduces treatment delays but also reduces patient mortality. However, the 
majority of AMI patients do not present with ST-elevation meeting STEMI criteria, 
rendering them ineligible for the established STEMI pathway. Thus most patients with 
suspected AMI lack specific ECG findings, necessitating evaluation at the emergency 
department (ED), regardless of discharge diagnosis [5].
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Despite the prevalence of chest discomfort-related EMS assignments, few studies 
describe nurses’ experiences of caring for such patients [11]. This study is therefore 
significant to complement existing research, offering new insights into the intricate 
nature of caring for patients with suspected AMI. The study’s objective is to illuminate 
PENs’ experiences of caring for patients with suspected AMI in the EMS.

METHOD

Design and setting
This qualitative descriptive study employed an inductive approach to gain an in-depth 
understanding [12] of PENs’ experiences of caring for patients with suspected AMI 
due to the lack of prior knowledge in this underexplored area. The study adhered to 
the criteria for reporting qualitative research (COREQ)[13].  The research took place 
in two distinct regions in Sweden, namely Region Stockholm (urban) and Region 
Dalarna (rural), wherein the former necessitates a minimum of one PEN, and the 
latter mandates a presence of a registered nurse (RN) in each ambulance.

Patient and Public Involvement
No patients were involved in this study.

Sample
Recruitment occurred through local advertisements at the ambulance departments in 
both regions, with potential participants reaching out to the authors. Strategic 
sampling was employed for inclusion, requiring participants to possess a minimum of 
one year of working experience as a PEN. A total of 12 participants aged 29-53 were 
included, with varying EMS work experience ranging from two to fourteen years, see 
Table 1.

Table 1. Participants’ characteristics

Total (n=12) Female (n=8) Male (n=4)

Age (median, years) 34 34 34

Years in EMS 
(median)

6 6 6
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Data collection 
Data collection took place face-to-face at the participants' respective workplaces in 
April 2019, conducted by the main authors SB and CE under the supervision of VV 
and KB. A semi-structured interview approach with an interview guide was used, 
starting with the study aim and a context reminder. The interview guide was tested in 
a pilot interview, an interview that was also included in the analysis. The researchers’ 
prior understanding was analysed before interviews to minimize bias. This was 
achieved through research group discussions balancing subject knowledge and 
openness. Saturation [14] was reached after ten interviews, with two additional 
interviews conducted to confirm saturation. The interviews, lasting between 15 and 
60 minutes (mean 27.5 minutes), were voice-recorded and transcribed verbatim.

Data analysis
Content analysis, utilizing an inductive approach per Elo & Kyngäs [12], comprised 
three phases: preparation, organization, and reporting. In the preparation phase, 
interviews were transcribed and thoroughly read through for content understanding 
by three authors (SB, CE, VV). In the organization phase, meaningful units aligning 
with the study aim were identified and coded. Codes were categorized into seven 
subcategories based on differences and similarities, with independent analysis 
adjusted until consensus was reached. In the reporting phase, content essence was 
categorized into generic and main categories. Participant quotations were provided 
with participants IDs and included for explicit examples. 

Ethical considerations
The study was reviewed and approved by the Swedish Ethical Review Authority (Dnr: 
2019-00961). 

Region Stockholm 
(n)

8 6 2

Region Dalarna (n) 4 2 2
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RESULTS 
The essence of the experience of caring for patients with AMI in the EMS was 
described in the main category “Responsibility of care requires swift management 
and knowledge about the fragile life”. The three generic categories that underpin the 
main category were identified as: “Need for active involvement in caring for patients 
with acute myocardial infarction”, “The time critical patient requires knowledge and 
correct management”, and “Frustration when the STEMI pathway was not activated 
as intended”. These three generic categories are presented below with the 
associated subcategories illustrated by quotations, see Figure 1. 
  

Need for active involvement in caring for patients with acute myocardial infarction 
This generic category underlines active involvement in providing care for patients 
with AMI in the EMS setting. It emphasizes that patients with classic symptoms can 
often be identified from a distance. However, a more diffuse symptoms presentation 
requires participants to adopt an open-minded approach in their assessment. 
Furthermore, it also stresses the importance of ensuring that the patient feels secure. 
Otherwise, non-compliance may pose challenges in care. Additionally, being 
perceived as knowledgeable and composed is essential to instil a sense of safety 
and involvement in both the patient and their relatives. The generic category is 
delineated by the subcategories: "Clear symptoms create certainty of patients’ 
morbidity" and "Increased suffering creates a need for support and safety for the 
patient and their relatives."

Clear symptoms create certainty of patients’ morbidity
The participants felt increased confidence in assessing the patient's condition when 
presented with classical symptoms. Knowledge of classic myocardial infarction 
symptoms was notably high in the patients encountered in the care setting. At the 
onset of the care encounter, patients expressed fear of experiencing an AMI. Those 
patients with obvious AMI showed classical symptoms of AMI such as paleness, cold 
sweatiness, anxiety, nausea and a collapsed body posture. The classical pain 
radiating to the left arm also led to the rapid identification of the suspected AMI. One 
participant stated:
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“I think the obvious heart attacks are easy to identify if you 
have seen enough, you know somewhere that the 
symptoms are pointing to heart attack. You see they have 
cold sweat, are pale and anxious and perhaps nauseous 
and that. And the classical pain radiating to the left arm and 
that. And yes. I think that’s fast to identify.” (P1)

As stated above, patients with AMI can frequently be assessed from a distance 
based on body posture and facial expressions. Nevertheless, classic AMI symptoms 
are not always clearly expressed, introducing uncertainty about the patient's severity 
of illness and morbidity. Comprehending the patient's suffering is an ongoing 
challenge. However, the more clearly the symptoms present, the easier they are to 
understand. When patients self-identified their situation, participants perceived a 
clearer expectation from the patient regarding care measures, whereas with 
ambiguous symptoms, there was an increased responsibility placed on participants to 
interpret the patient's condition.

Participants noted that patients frequently presented with chest discomfort rather 
than pain. Describing this discomfort precisely proved challenging for these patients. 
Thus, the importance of being knowledgeable about less classical symptoms was 
stressed by the participants, considering that AMI presentation can vary. A patient 
may report chest pain but otherwise appear unaffected, occasionally misleading 
participants. One participant remarked:

“There are many different expressions why you have to be 
very open for what it could be, what condition the symptom 
is referring to” (P12)

Increased suffering creates a need for support and safety for patient and their 
relatives
This subcategory highlights the participants' shared perspective on the significance of 
involving patients in their care, a task that proved challenging in instances in which 

Page 9 of 27

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
10 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-088754 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

Caring for patients with acute myocardial infarction in the emergency medical service

9

communication barriers and pain hindered effective interaction. Consequently, 
supplementing verbal information with physical proximity was deemed necessary to 
enhance the patients' sense of security. For instance, one participant sought to 
establish a secure environment by placing patients' relatives alongside them in the 
ambulance, both for their role as medical history resources and their emotional 
support. Furthermore, the participants tried to reassure relatives by informing them 
about examination findings and what was going to happen next.

During interactions with patients, it is important to perceive each individual as a 
whole, recognizing the uniqueness of each patient and situation. Additionally, some 
participants underlined the significance of taking all patients seriously, even in the 
absence of suspicion of an AMI. Failing to engage a patient resulted in increased 
difficulty in identifying the condition. Compliant patients made eliciting information 
regarding their symptoms and medical issues easier and more manageable. 
Maintaining a calm demeanour and possessing sufficient knowledge to address 
inquiries were considered vital. Inadequate knowledge or patient questioning could 
induce insecurity in the participants themselves, according to their responses.

Communication instils feelings of safety in stressful situations
Trust and communication emerged as essential components of nursing.  Participants 
believed that trust was cultivated by transparently conveying suspicions to patients, 
irrespective of the presence of AMI suspicion:

“Not to hide things from the patient, I think it is common that you 
don’t really want to tell the patient what you see, and it is a bit 
scary to tell a patient that you suspect an ongoing AMI” (P4)

However, some participants noted that not all patients welcomed unfiltered 
information about their suspicions. Additionally, it was sometimes deemed sufficient 
to report on the measures taken. One participant stressed the importance of not 
presenting oneself as a mere information source but adapting information to the 
individual patient for optimal engagement. Nevertheless, participants deemed it 
essential to apprise the patient of forthcoming actions, as they perceived that such 
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information was occasionally lacking upon hospital arrival. Ultimately, providing 
information was seen as a means to alleviate suffering and instil feelings of safety, 
with a lack of information potentially exacerbating the patient’s distress. As one 
participant expressed it:

“I think it's exciting because you can prepare the patient as 
much as possible during the journey in, so that the patient still 
feels reasonably safe in this strange situation they are faced 
with. They are basically dragged from their home, rushed to a 
hospital, and then all of a sudden there are only a lot of hands 
around them who do a lot of things and they have a hard time 
influencing anything” (P8)

The time critical patient requires knowledge and correct management
This generic category underlines a profound sense of responsibility for patient care 
coupled with a fear of committing errors. PENs must remain prepared for potential 
deterioration in the patient's condition and may experience isolation when managing 
critical situations with only one colleague. In scenarios involving time-sensitive 
patients, prioritization leaned towards medical interventions and immediate 
transportation. Education is perceived as a means to enhance both patient 
management and safety. Nevertheless, a lack of feedback leaves participants 
unaware of potential mistakes. This generic category is delineated by the 
subcategories: “Mental preparedness creates more confidence in caring,” “Medical 
measures are prioritised ahead of nursing interventions in time-critical situations,” 
and “Optimal care requires correct assessment, management, and feedback."

Mental preparedness creates more confidence in caring
Fear of errors and a sense of responsibility necessitated preparedness. Participants 
expressed apprehension not only about making mistakes but also about potential 
patient deterioration while they were expediting care. The fear did not stem from a 
lack of knowledge but from a perceived inadequacy. The experience of working alone 
with only one colleague intensified feelings of isolation:
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“It is stressful, I am not worried about what to do but more 
worried about whether what I do lasts all the way” (P6)

Extended response times allowed for preparation alongside a colleague. Inadequate 
information in dispatch texts could lead to incorrect equipment or delayed mindset 
adjustment, impacting prompt care. Experience and knowledge bolstered confidence 
in managing deteriorating patients during transport and promoted reliance on others. 
They also reduced stress, and facilitated quicker identification of time-critical cases.

Time-critical patients required prioritizing of care measurements
Participants reported that medical measures were prioritized when encountering 
time-critical patients. In situations where the patient was deemed time-sensitive, the 
patient's care took precedence over communication with family members, and 
information was conveyed briefly. However, on several occasions, participants 
attempted to address the informational needs of relatives at a later stage, either upon 
arrival at the hospital or by delegating this task to a colleague en route. One 
participant stated:

“We don’t really have time for these things. So, you just must do 
your best but perhaps just be honest and say, we understand 
you’re worried, but we don’t have time to explain this now, we 
must go. Cause sometimes there is no time for the relatives, 
that’s the way it is. Then you just must prioritize to save the 
patient” (P11)

Finally, participants emphasized that patient treatment and urgent 
transport to the hospital were prioritized over medical record-keeping or 
engaging in social interactions with the patient. Compensating for limited 
caring was deemed feasible at a later stage, either in the ambulance en 
route or after the patient's admission to the hospital.
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Optimal care requires correct assessment, management, and feedback
Early identification was deemed critical as time is of the essence in cases of AMI. 
Participants reported that when symptoms were distinctive, identifying the condition 
was swifter. Moreover, they observed that rapid AMI identification expedited the 
entire process, including ECG transmission and drug administration:

“Yes, time is myocardial cells, it is what it is about. // myocardial 
cells dies and ischemia spreads, so time is a very important 
factor. So, it is good to catch them as soon as possible. It is 
very valuable” (P7)

Although participants acknowledged the medical guidelines’ directive to transmit an 
ECG within ten minutes, they did not prioritise it. Conversely, some participants did 
not perceive this as problematic since ECG transmission could be accomplished from 
the ambulance en route. Additionally, participants had to prioritize interventions, not 
only based on the patient's condition but also on transport time. During extended 
transports, participants experienced less stress as they had time to perform all 
procedures mandated by medical guidelines. Nonetheless, participants highlighted 
the value of having sufficient time to assess pain relief. One participant described 
their experience:

“As there’s obviously one thousand things that should happen 
at the same time, you should speak to the doctor, get 
prescriptions, get the medicine into the patient. But after that’s 
done and you’re on the way to the hospital, there’s a lot of time 
for talking, explain what’s happening and above all what’s going 
to happen when getting to the hospital” (P8)

Participants identified one component of their care responsibilities as treating 
symptoms and transporting the patient promptly and securely to the hospital for 
further treatment. Furthermore, several participants emphasized the significance of 
knowledge and experience in making informed choices between interventions based 
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on the patient's condition, which may differ depending on the patient's unique 
circumstances. 

Education was considered essential for enhancing knowledge, confidence, and 
patient safety. However, numerous participants felt there was a lack of feedback 
regarding care provided and patient outcomes. Feedback on care provided was 
considered as important for the participants' professional development. Several 
participants stated that they were unaware of any errors since they did not receive 
any feedback on their patient management.

Frustration when the STEMI pathway was not activated as intended
This generic category highlights the importance of effective communication and trust 
between healthcare providers. Communication and trust are paramount in optimizing 
urgent patient care. Prompt activation of the STEMI pathway was also recognized as 
vital for delivering optimal care. However, when the STEMI pathway malfunctioned, it 
resulted in frustration. This generic category is delineated by the subcategories: 
“Interplay between care givers is important for a well-functioning STEMI pathway” 
and “The STEMI pathway saves time”.

Interplay between care givers is important for a well-functioning STEMI pathway
Effective communication between participants and hospital staff was considered 
paramount for optimal patient management and STEMI logistics. However, 
participants consistently encountered situations where patients deemed to require 
activation of the STEMI pathway to undergo immediate percutaneous coronary 
intervention (PCI) were mistakenly directed to the emergency department (ED) 
instead:

“You know what you have and what you want to do, but you 
don't receive a green signal and are directed to the emergency 
department, which is quite far from the cath lab. So, you had no 
choice but to leave the patient in the emergency department 
and inform them that you are coming in with a STEMI.” (P4)
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This issue was attributed to communication breakdowns, where cardiologists in 
contact with participants failed to give adequate consideration to the patient's history 
or disregarded the participants’ assessments. This lack of communication caused 
significant frustration, resulting in participants feeling left alone with potentially time-
critical patients. Moreover, the reliance on cardiologists' assessments added to their 
stress levels.

A few participants suggested that enhancing their ECG interpretation skills would 
foster greater trust in their assessments. This became evident when the ECG 
transmission system failed, revealing the low level of trust in the participants’ 
interpretations. As a result, patients were often diverted to the ED for reassessment 
instead of being directly referred to the STEMI pathway for treatment.

The STEMI pathway saves time
The participants considered the medical guidelines a support when initiating the 
STEMI pathway. One participant stated:

“It usually becomes obvious. We get to a patient with chest 
pain, register the ECG and send it, we get to know it’s priority 1 
and directly to PCI.” (P10)

In most cases, the participants experienced that the STEMI pathway functioning as 
intended. However, there were instances when the process did not operate optimally 
for the patient, leading to frustration and additional stress. Another participant 
recounted feeling frustrated and stressed in situations when an ECG could not be 
transmitted, and no one took responsibility for the issue; instead, the patient was 
referred to another hospital. This realization that the patient's access to prompt 
treatment would be delayed further exacerbated the participants' stress and 
frustration. Another informant mentioned the frustration and stress that arose when 
the backup routines outlined in the guidelines failed. When ECG transmission was 
hampered due to technical errors, it became apparent that patient care would be 
delayed. The informants also noted that when patients lacked objective signs, such 
as ECG evidence of AMI, the pace of care slowed down, and they were referred to 
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the emergency department instead, where they had to wait with other patients for 
further care.

Responsibility of care requires swift management and knowledge about the fragile life
The main category revealed that responsibility of care requires swift management 
and knowledge about the fragility of life. Mental preparedness was decisive for the 
rapid identification of the patient's condition and for prioritising appropriate 
interventions. Furthermore, the importance of creating a sense of security and 
involvement for both patients and their relatives was seen as important. Participants 
achieved this by adapting their communication and level of closeness to the specific 
needs of each individual. Balancing patient involvement with the need for rapid 
medical measures posed a challenge. While they strove to keep patients informed, 
the urgency of treating time-critical patients with suspected STEMI often took 
precedence. Time was seen as central as time saves life. However, participants 
explained the reasons behind certain procedures to maintain patient engagement. 
The significance of acquiring comprehensive skills, knowledge, and experience to 
manage these high-risk patients effectively is highlighted. Effectively initiating the 
STEMI pathway involved promptly transmitting the ECG to expedite patient transport 
and treatment. In situations where this process did not function seamlessly, 
participants advocated increased trust in their knowledge and expertise.

DISCUSSION 
The study's aim has been to illuminate PENs’ experiences of caring for patients with 
suspected AMI.
 The findings demonstrate that patient symptoms play an essential role in prehospital 
emergency care assessments. Participants in this study reported operating with the 
understanding that patients with a potential AMI require urgent care due to its time-
sensitive nature. In cases with typical symptoms, patient identification can be 
relatively straightforward, while atypical symptoms necessitate a more open-minded 
approach to determine the underlying cause. Atypical symptoms significantly 
complicate the assessment process, demanding a higher level of open-mindedness 
and knowledge of AMI from PENs to make accurate assessments and early 
identification of AMI patients. Studies show that atypical symptoms of AMI, 
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particularly dyspnoea, predominantly occur among elderly patients. The absence of 
typical chest pain prolongs the time to hospital admission, ECG, and PCI. These AMI 
patients without typical chest pain suffer an increased risk of mortality, with longer 
hospital stays [5,15].

Furthermore, the study's findings indicate that it is easier to be mentally prepared for 
patient encounters when the information provided by the dispatch centre aligns with 
patient presentation on site. This allows PENs to prepare for and anticipate the 
patient's condition and develop an action plan. This is supported by a previous study 
that found that the combination of dispatch information and experience enables 
ambulance personnel to prepare themselves adequately [16]. Participants also feel a 
strong sense of responsibility for patient care and a need to be mentally prepared for 
potential patient deterioration. A fear of not being able to manage rapid patient 
deterioration was expressed. Participants also described needing to be able to 
prioritise correct actions while simultaneously remaining prepared to act swiftly in 
case of patient deterioration. Subsequent transitioning to a more empathetic role was 
described as essential. These three concerns have also been echoed in earlier 
research: firstly the need to prioritize correct actions; secondly readiness to act if 
patient deterioration occurred; and thirdly the subsequent assumption of an 
empathetic role towards the patient and relatives [16]. 

Caring for patients with AMI in the EMS is complex. Limiting patient suffering, 
enhancing patients’ sense of safety, and preparing them for further management at 
the hospital were perceived as crucial aspects of care. Furthermore, during the acute 
phase when time is critical, participants reported prioritizing medical interventions 
over nursing care and communication, acknowledging that these aspects must 
temporarily take a backseat. These findings are supported by previous research that 
emphasizes the importance of tailoring communication and care to the specific needs 
of each patient by adopting an individualized approach [17,18]. This dual nature of 
the PENs’ role, in which PENs constantly prioritize between nursing and medical 
care, has also been observed in other studies [8]. Notably, patients often experience 
anxiety before reaching the hospital and place their trust in the PENs and their 
expertise [18]. Studies have shown that patients tend to assume a passive role 
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during the acute phase of AMI [19] and that verbal communication between patients 
and healthcare professionals is often limited [19]. A Swedish study involving both 
patients with AMI and healthcare professionals (nurses and physicians) found that 
patient involvement may not be as appropriate during the acute situation, but that 
providing information remains essential [20]. Additionally, EMS nursing interventions, 
such as providing information, should be initiated parallel with medical measures [18]. 
While either medical or nursing interventions may occasionally take precedence, both 
aspects should be integrated to ensure high-quality care [21]. Additionally, it is known 
that patients often prefer less information during time-critical situations, while their 
need for information increases during less urgent phases. Despite this, 
communication has been shown to improve patient experience [22,23]. Finally, the 
caring aspect of nursing encompasses treating patients as unique individuals, and 
this element must be incorporated into care, prioritizing patient needs even though 
nursing may not be explicitly prioritized in guidelines or EMS care development [8]

Minimizing the time between patient arrival and ECG registration was not consistently 
prioritized by participants in this study. Instead, ECGs were often recorded in the 
ambulance rather than bringing the equipment to the patient's home bedside. This 
practice is concerning as studies have shown that earlier ECG registration can 
significantly reduce the time to treatment for patients with STEMI [24,25]. Moreover, 
increased survival has been observed in patients for whom ECGs were registered 
and transmitted promptly [25–27]. Previous research has also highlighted the lack of 
adherence to guidelines for ECG registration and transmission, with only 16% of 
patients meeting the target of transmitting the ECG within ten minutes of EMS arrival 
[28]. Notably, adherence to guidelines for ECG registration is above 90% among 
patients with chest discomfort as the chief complaint [29]. These findings underline 
the importance of continuing education and reinforcement of guidelines to ensure 
prompt ECG registration and transmission for all patients with suspected STEMI.

The study also reveals instances of frustration and lack of trust between different 
healthcare professions during ECG interpretation and transmission processes. When 
ECG transmission was hindered, participants felt their ECG interpretation skills were 
questioned. To address this issue, participants advocated enhanced training in ECG 
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interpretation for PENs. However, contradictory findings from another study suggest 
that previous working experience in a coronary care unit is the primary factor 
associated with improved STEMI identification rates among nurses, while prehospital 
experience or education for PENs do not significantly enhance ECG interpretation 
skills. Additionally, this study also found that the overall knowledge of ECG 
interpretation among nurses working in prehospital care is relatively low 
[30].However, in contrast, the Ottawa model suggests that advanced paramedics 
certified in ECG interpretation can accurately identify STEMI and independently 
triage patients directly to the STEMI pathway with outcomes comparable to those 
achieved by physicians [31]. This model highlights the potential for enhanced STEMI 
recognition and treatment through advanced paramedic training in ECG 
interpretation. 

The absence of a systematic clinical performance feedback mechanism in today’s 
EMS hinders learning and may reduce improvement in patient outcomes. The lack of 
shared medical records between EMS and receiving hospitals leads to ad hoc 
feedback and discouragement of feedback, impeding PENs' ability to gain valuable 
insights into the accuracy of their initial assessments and to refine their skills in 
identifying patients presenting with AMI. The transformation of the EMS from being 
primarily a transport-orientated service to one that provides comprehensive 
assessments, advanced treatments, and referrals to alternative levels of care has 
further amplified the importance of feedback. This evolving role has placed greater 
decision-making responsibility on PENs, making feedback even more critical for 
supporting their professional development and ensuring optimal patient outcomes. 
Research has highlighted the negative impact of inadequate feedback on patient 
safety [32,33]. While research in this area remains limited, existing evidence 
suggests that feedback can significantly improve adherence to guidelines and 
enhance clinical decision-making [34]. Establishing a system that facilitates feedback 
exchange between prehospital and hospital data is crucial for promoting continuous 
learning and optimizing patient care. Such a system would allow for prompt and 
comprehensive feedback on patient assessments and interventions, enabling PENs 
to refine their skills continuously, thus improving patient care and contributing to the 
overall advancement of prehospital emergency care.
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STRENGTHS AND LIMITATIONS
This study expands upon existing research by providing a more comprehensive 
understanding of the complexities of prehospital care, particularly the challenges 
faced in caring for patients with AMI, by incorporating the perspectives of PENs. A 
diverse sample was ensured by recruiting participants from different age groups, 
genders, and working experience levels from two distinct regions. A limitation 
inherent to the study is that interviews were conducted solely with PENs, despite not 
all ambulances being staffed with these professionals. The findings may have 
differed if other registered nurses had also participated. However, the PEN has the 
ultimate responsibility for decisions made by the EMS team.

The study's strength lies in the composition of the research team, which brought 
together expertise in both science and nursing, enabling a deeper and more nuanced 
interpretation of the data. Throughout the process, the utmost importance was placed 
on staying true to the participants' experiences and maintaining close alignment with 
the data. The iterative process among authors, the back-and-forth process between 
the parts and the whole, further confirmed the trustworthiness of the findings. To 
support the credibility and transferability of the results, the findings are presented in 
rich descriptions supported by citations.

The recruitment of participants through voluntary responses to advertisements may 
have introduced an uncontrolled selection bias that could have been avoided through 
random sampling. The interview durations varied, but all contributed significantly 
valuable information. The 15-minute interview remained concise and compatible with 
the other interviews. Another limitation could be that there were only 12 participants. 
However, of ultimate significance is the content and its enriching nature.

The study's data was collected prior to the COVID-19 pandemic. While changes in 
patients’ care-seeking behaviour have been documented [35], no studies have 
explored potential alterations in PENs’ experiences from the pandemic's perspective. 
Further research is needed to assess how the pandemic may have influenced PENs’ 
experiences of caring for patients with AMI.
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CONCLUSIONS
In summary, PENs grapple with immense responsibility, emphasizing the need for 
swift and knowledgeable management in caring for patients with suspected AMI. 
Balancing patient involvement and urgent medical measures remains a challenge, 
highlighting the critical role of mental preparedness and comprehensive education. 
The study underlines the importance of effective communication and trust between 
healthcare providers for optimal patient care, especially in time-sensitive scenarios. 
Frustration related to STEMI pathway malfunctions reveal the necessity for 
streamlined protocols and enhanced trust in nurses' expertise. Establishing feedback 
mechanisms for prehospital staff is imperative for learning about this patient category 
and for advancing prehospital emergency care.

Further investigations are warranted to assess adherence to medical guidelines. 
Also, a comprehensive evaluation of the healthcare chain from dispatch to the final 
diagnosis of AMI is essential. Comparative analyses of IT-systems, communication, 
and feedback across different countries can provide insights into prehospital AMI 
understanding. Our findings suggest that PENs emphasize early identification of AMI 
for faster and more effective care. Consequently, exploration of supplementary tools 
for early AMI identification is recommended for future research.
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Figure 1. Subcategories, generic categories describing the main category based on PEN interviews 
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A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript 

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript 

accordingly before submitting or note N/A. 

 

Topic 

 

Item No. 

 

Guide Questions/Description Reported on 

Page No. 

Domain 1: Research team 

and reflexivity  

   

Personal characteristics     

Interviewer/facilitator 1 Which author/s conducted the interview or focus group?   

Credentials 2 What were the researcher’s credentials? E.g. PhD, MD   

Occupation 3 What was their occupation at the time of the study?   

Gender 4 Was the researcher male or female?   

Experience and training 5 What experience or training did the researcher have?   

Relationship with 

participants  

   

Relationship established 6 Was a relationship established prior to study commencement?   

Participant knowledge of 

the interviewer  

7 What did the participants know about the researcher? e.g. personal 

goals, reasons for doing the research  

 

Interviewer characteristics 8 What characteristics were reported about the inter viewer/facilitator? 

e.g. Bias, assumptions, reasons and interests in the research topic  

 

Domain 2: Study design     

Theoretical framework     

Methodological orientation 

and Theory  

9 What methodological orientation was stated to underpin the study? e.g. 

grounded theory, discourse analysis, ethnography, phenomenology, 

content analysis  

 

Participant selection     

Sampling 10 How were participants selected? e.g. purposive, convenience, 

consecutive, snowball  

 

Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail, 

email  

 

Sample size 12 How many participants were in the study?   

Non-participation 13 How many people refused to participate or dropped out? Reasons?   

Setting    

Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace   

Presence of non-

participants 

15 Was anyone else present besides the participants and researchers?   

Description of sample 16 What are the important characteristics of the sample? e.g. demographic 

data, date  

 

Data collection     

Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot 

tested?  

 

Repeat interviews 18 Were repeat inter views carried out? If yes, how many?   

Audio/visual recording 19 Did the research use audio or visual recording to collect the data?   

Field notes 20 Were field notes made during and/or after the inter view or focus group?  

Duration 21 What was the duration of the inter views or focus group?   

Data saturation 22 Was data saturation discussed?   

Transcripts returned 23 Were transcripts returned to participants for comment and/or  
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Item No. 

 

Guide Questions/Description Reported on 

Page No. 

correction?  

Domain 3: analysis and 

findings  

   

Data analysis     

Number of data coders 24 How many data coders coded the data?   

Description of the coding 

tree 

25 Did authors provide a description of the coding tree?   

Derivation of themes 26 Were themes identified in advance or derived from the data?   

Software 27 What software, if applicable, was used to manage the data?   

Participant checking 28 Did participants provide feedback on the findings?   

Reporting     

Quotations presented 29 Were participant quotations presented to illustrate the themes/findings? 

Was each quotation identified? e.g. participant number  

 

Data and findings consistent 30 Was there consistency between the data presented and the findings?   

Clarity of major themes 31 Were major themes clearly presented in the findings?   

Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes?        

 

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist 

for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 – 357 

 

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this 

checklist as part of the main manuscript document. It must be uploaded as a separate file. 

  

Page 28 of 27

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
10 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-088754 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only
Prehospital emergency nurses experiences of caring for 
patients with suspected acute myocardial infarction: an 

interview study

Journal: BMJ Open

Manuscript ID bmjopen-2024-088754.R1

Article Type: Original research

Date Submitted by the 
Author: 02-Aug-2024

Complete List of Authors: Bjöhle, Sebastian; Karolinska Institute Department of Clinical Science and 
Education Södersjukhuset; AISAB Ambulance care in Greater Stockholm 
Ltd, Region Stockholm
Vicente, Veronica; Karolinska Institute Department of Clinical Science and 
Education Södersjukhuset; AISAB Ambulance care in Greater Stockholm 
Ltd, Region Stockholm
Eriksson, Caroline; Karolinska Institute Department of Clinical Science 
and Education Södersjukhuset
Bohm, K; Karolinska Institute Department of Clinical Science and 
Education Södersjukhuset
Dodd, Maja; Karolinska Institute Department of Medicine
Wahlin, Rebecka; Karolinska Institute Department of Clinical Science and 
Education Södersjukhuset; AISAB Ambulance care in Greater Stockholm 
Ltd, Region Stockholm
Lederman, Jakob; Karolinska Institute Department of Clinical Science and 
Education Södersjukhuset

<b>Primary Subject 
Heading</b>: Nursing

Secondary Subject Heading: Cardiovascular medicine, Emergency medicine, Nursing

Keywords: ACCIDENT & EMERGENCY MEDICINE, Nurses, Myocardial infarction < 
CARDIOLOGY, QUALITATIVE RESEARCH, CARDIOLOGY

 

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

BMJ Open

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
10 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-088754 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 30

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
10 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-088754 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/


For peer review only

Caring for patients with acute myocardial infarction in the emergency medical service

1

Manuscript draft
Prehospital emergency nurses experiences of caring for patients with suspected acute 

myocardial infarction: an interview study

Sebastian Bjöhle 1,2, Veronica Vicente 1,2,3, Caroline Eriksson 1, Katarina Bohm 1,4, Maja 

Dodd5, Rebecka Rubenson-Wahlin 1,6, Jakob Lederman 1,3

1 Department of Clinical Science and Education, Karolinska Institute, Södersjukhuset, 

Stockholm, Sweden
2 The ambulance medical services in Stockholm (AISAB), Stockholm, Sweden
3 Academic EMS, Stockholm, Sweden
4 Emergency Department, Södersjukhuset, Stockholm, Sweden
5 Department of Medicine, Karolinska Institute, Huddinge sjukhus
6 Medical Unit Perioperative medicine, Huddinge, Perioperative medicine and Intensive Care

Karolinska University Hospital, Stockholm, Sweden

Corresponding Author:

Sebastian Bjöhle 1,2

Street Address, City, State/Province, Zip code, Country

Tunnbindarvägen 6, 187 64 Täby

Institutionen för Klinisk forskning och utbildning Södersjukhuset, Karolinska Institutet, 

Sjukhusbacken 10, 118 83 Stockholm, Sweden

Email address: sebastian.bjohle@ki.se

Page 2 of 30

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
10 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-088754 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only
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2

Manuscript draft
Prehospital emergency nurses experiences of caring for patients with 

suspected acute myocardial infarction: an interview study
Abstract
Objective: Despite the prevalence of emergency medical service assignments related to chest 

discomfort, limited research delves into nurses’ experiences of caring for such patients. This 

study aimed to illuminate prehospital emergency nurses experiences of caring for patients 

with suspected acute myocardial infarction.

Design: A qualitative interview study.

Setting: Two Swedish emergency medical service organisations in two different regions.

Participants: Consecutive inclusion of 12 prehospital emergency nurses.

Data analysis: An inductive content analysis according to Elo and Kyngäs.

Results: The results underline prehospital emergency nurses active role in providing care for 

acute myocardial infarction patients in the emergency medical service. They emphasize the 

ability to identify classic symptoms and the need for an open-minded approach to diffuse 

presentations. Ensuring patient security, projecting knowledge, and composure are decisive 

for instilling a sense of safety. Healthcare providers feel profound responsibility and a fear of 

errors, especially in critical situations with potential patient deterioration. Prioritization in 

time-sensitive cases leans towards medical interventions and immediate transportation. 

Continuing education is essential to enhance patient management and safety. Effective 

communication and trust are vital for urgent patient care, and prompt activation of the ST-

elevation myocardial infarction pathway is recognized as imperative. Malfunctions result in 

frustration, underlining the importance of pathway functionality.

Conclusions: Prehospital emergency nurses have immense responsibility for the swift and 

knowledgeable management of patients with suspected acute myocardial infarction. 

Balancing patient involvement and urgent medical measures is challenging, emphasizing the 

critical role of mental preparedness and comprehensive education. The study underlines the 

significance of effective communication and trust between healthcare providers, particularly 

in time-sensitive scenarios. Establishing feedback mechanisms for prehospital staff is 

important for advancing prehospital emergency care in this patient category.
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ARTICLE SUMMARY

Strengths and limitations of this study

• The open character of this interview study allowed our participants to reflect on and 

deepen their own understanding of their experiences of caring for patients with AMI, 

resulting in rich and variated descriptions.

• Interviews were conducted solely with PENs, as are medically responsible for decisions 

made by the EMS team.

• A diverse sample was ensured by recruiting participants from different age groups, 

genders, and working experience levels from two distinct regions. 

• One limitation could be the small sample size of 12 participants, but the content's 

enriching nature is ultimately more significant.

• The study's data was collected before COVID-19, and although changes in patient care-

seeking behavior have been documented, potential alterations in PENs’ experiences 

during the pandemic remain unexplored.
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INTRODUCTION
Acute myocardial infarction (AMI) demands immediate attention. In Sweden, around three 

people experience an AMI every hour [1], with many not surviving until hospital arrival. It is 

therefore crucial for the Emergency Medical Services (EMS), typically the initial medical 

contact, to identify and attend to these patients efficiently, impacting individuals of various 

age groups, including younger and middle-aged individuals [2].

The primary symptom is acute chest discomfort, often characterized as pain, pressure, or 

tightness [3,4]. Patients with these symptoms are advised to contact the EMS through the 

national emergency number 112 for prompt assessment and treatment of their suspected AMI 

[5]. Given that ten percent of all annual EMS assignments involve chest discomfort, this 

constitutes the largest patient group in the EMS [6]. Sweden employs a nurse-based EMS 

system, with the highest formal competency being the prehospital emergency nurse (PEN). 

This registered nurse (RN) holds a Bachelor of Science Degree in Caring Science/Nursing and 

has completed a specialist ambulance nurse education, totalling an extra 60 credits [7]. The 

PEN assumes ultimate responsibility for EMS team care, integrating both medical and nursing 

knowledge to assess patients of all ages, with diverse conditions, and in various settings [8,9].

When encountering patients with acute chest discomfort, the PEN currently has limited tools 

for assessment, primarily relying on electrocardiogram (ECG) registration and interpretation 

to identify patients with acute coronary syndrome, including AMI [5,10]. According to the 

established STEMI pathway, for cases in which the patient exhibits chest pain or the PEN 

suspects AMI, or when there are ST-elevations present, the ECG is transmitted to the hospital 

for interpretation by a cardiologist. The decision to activate the ST-elevation myocardial 

infarction (STEMI) pathway is made by the cardiologist, primarily based on the ECG 

findings. The prompt initiation of the STEMI pathway not only reduces treatment delays but 

also reduces patient mortality. However, the majority of AMI patients do not present with ST-

elevation meeting STEMI criteria, rendering them ineligible for the established STEMI 

pathway. Thus most patients with suspected AMI lack specific ECG findings, necessitating 

evaluation at the emergency department (ED), regardless of discharge diagnosis [5].

Despite the prevalence of chest discomfort-related EMS assignments, few studies describe 

nurses’ experiences of caring for such patients [11]. This study is therefore significant as it 

complements existing research and offers new insights into the intricate nature of caring for 
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patients with suspected AMI. By illuminating the experiences of PENs in the EMS, we hope 

to improve and highlight the understanding of caring for these patients. The results of this 

study could also explain findings from previous and future quantitative studies.

METHOD

Design and setting
This qualitative descriptive study employed an inductive approach to gain an in-depth 

understanding [12] of PENs’ experiences of caring for patients with suspected AMI due to the 

lack of prior knowledge in this underexplored area. The study adhered to the criteria for 

reporting qualitative research (COREQ)[13].  The research took place in two distinct regions 

in Sweden, namely Region Stockholm (urban) and Region Dalarna (rural), wherein the former 

necessitates a minimum of one PEN, and the latter mandates a presence of a registered nurse 

(RN) in each ambulance.

Patient and Public Involvement

No patients were involved in this study.Sample

Recruitment occurred through local advertisements at the ambulance departments in both 

regions, with potential participants reaching out to the authors. Strategic sampling was 

employed for inclusion, requiring participants to possess a minimum of one year of working 

experience as a PEN. A total of 12 participants aged 29-53 were included, with varying EMS 

work experience ranging from two to fourteen years, see Table 1.

Data collection 

Data collection took place face-to-face at the participants' respective workplaces between 

April 3 and April 19 2019 most often before or after their work shift. The interviews were 

conducted by the main author SB and CE after being trained in interview technique byVV and 

Table 1. Participants’ characteristics

Total (n=12) Female (n=8) Male (n=4)

Age (median, years) 34 34 34

Years in EMS 

(median)

6 6 6

Region Stockholm (n) 8 6 2

Region Dalarna (n) 4 2 2
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KB. Both SB and CE were RNs enrolled in education to become PENs when interviews were 

conducted. A semi-structured interview approach with an interview guide (see Appendix 1) 

was used, starting with the study aim and a context reminder. The interview guide was tested 

in a pilot interview, an interview that was also included in the analysis. Throughout the 

process, we examined and questioned our prior understanding and judgments during research 

team meetings and discussions to support reflexivity and trustworthiness of the data collection 

and analysis.This was achieved through research team discussions balancing subject 

knowledge and openness. Saturation [14] was reached after ten interviews, with two 

additional interviews conducted to confirm saturation. This was validated in research team 

discussions. The interviews, lasting between 15 and 60 minutes (mean 27.5 minutes), were 

voice-recorded and transcribed verbatim. Only the participant, SB, and/or CE was present 

during the interviews.

Data analysis

Content analysis, utilizing an inductive approach per Elo & Kyngäs [12], comprised three 

phases: preparation, organization, and reporting. In the preparation phase, interviews were 

transcribed and thoroughly read through for content understanding by three authors (SB, CE, 

VV). In the organization phase, meaningful units aligning with the study aim were identified 

and coded. Codes were categorized into seven subcategories based on differences and 

similarities, with independent analysis adjusted until consensus was reached. In the reporting 

phase, content essence was categorized into generic and main categories. Participant 

quotations were provided with participants IDs and included for explicit examples. 

Ethical considerations

The study was reviewed and approved by the Swedish Ethical Review Authority (Dnr: 2019-

00961). 

RESULTS 

The essence of the experience of caring for patients with AMI in the EMS was described in 

the main category “Responsibility of care requires swift management and knowledge about 

the fragile life”. The three generic categories that underpin the main category were identified 

as: “Need for active involvement in caring for patients with acute myocardial infarction”, 

“The time critical patient requires knowledge and correct management”, and “Frustration 
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when the STEMI pathway was not activated as intended”. These three generic categories are 

presented below with the associated subcategories illustrated by quotations, see Figure 1. 

  

Need for active involvement in caring for patients with acute myocardial infarction 

This generic category underlines active involvement in providing care for patients with AMI 

in the EMS setting. It emphasizes that patients with classic symptoms can often be identified 

from a distance. However, a more diffuse symptoms presentation requires participants to 

adopt an open-minded approach in their assessment. Furthermore, it also stresses the 

importance of ensuring that the patient feels secure. Otherwise, non-compliance may pose 

challenges in care. Additionally, being perceived as knowledgeable and composed is essential 

to instil a sense of safety and involvement in both the patient and their relatives. The generic 

category is delineated by the subcategories: "Clear symptoms create certainty of patients’ 

morbidity" and "Increased suffering creates a need for support and safety for the patient and 

their relatives."

Clear symptoms create certainty of patients’ morbidity

The participants felt increased confidence in assessing the patient's condition when presented 

with classical symptoms. Knowledge of classic myocardial infarction symptoms was notably 

high in the patients encountered in the care setting. At the onset of the care encounter, 

participants observed that patients expressed fear of experiencing an AMI. The participants 

experienced that patients with obvious AMI showed classical symptoms of AMI such as 

paleness, cold sweatiness, anxiety, nausea and a collapsed body posture. The classical pain 

radiating to the left arm also led to the rapid identification of the suspected AMI. One 

participant stated:

“I think the obvious heart attacks are easy to identify if you have 

seen enough, you know somewhere that the symptoms are 

pointing to heart attack. You see they have cold sweat, are pale 

and anxious and perhaps nauseous and that. And the classical 

pain radiating to the left arm and that. And yes. I think that’s fast 

to identify.” (P1)
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As stated above, patients with AMI can frequently be assessed by participants from a distance 

based on body posture and facial expressions. Nevertheless, classic AMI symptoms are not 

always clearly expressed, introducing uncertainty about the patient's severity of illness and 

morbidity. Comprehending the patient's suffering is an ongoing challenge. However, the more 

clearly the symptoms present, the easier they are to the participants to understand. When 

patients self-identified their situation, participants perceived a clearer expectation from the 

patient regarding care measures, whereas with ambiguous symptoms, there was an increased 

responsibility placed on participants to interpret the patient's condition.

Participants noted that patients frequently presented with chest discomfort rather than pain. 

Describing this discomfort precisely proved challenging for these patients. Thus, the 

importance of being knowledgeable about less classical symptoms was stressed by the 

participants, considering that AMI presentation can vary. A patient may report chest pain but 

otherwise appear unaffected, occasionally misleading participants. One participant remarked:

“There are many different expressions why you have to be very 

open for what it could be, what condition the symptom is 

referring to” (P12)

Increased suffering creates a need for support and safety for patient and their relatives

This subcategory highlights the participants' shared perspective on the significance of 

involving patients in their care, a task that proved challenging in instances in which 

communication barriers and pain hindered effective interaction. Consequently, supplementing 

verbal information with physical proximity was deemed necessary to enhance the patients' 

sense of security. For instance, one participant sought to establish a secure environment by 

placing patients' relatives alongside them in the ambulance, both for their role as medical 

history resources and their emotional support. Furthermore, the participants tried to reassure 

relatives by informing them about examination findings and what was going to happen next.

During interactions with patients, it is important to perceive each individual as a whole, 

recognizing the uniqueness of each patient and situation. Additionally, some participants 

underlined the significance of taking all patients seriously, even in the absence of suspicion of 

an AMI. Failing to engage a patient resulted in increased difficulty in identifying the 
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condition. Compliant patients made eliciting information regarding their symptoms and 

medical issues easier and more manageable. Maintaining a calm demeanour and possessing 

sufficient knowledge to address inquiries were considered vital. Inadequate knowledge or 

patient questioning could induce insecurity in the participants themselves, according to their 

responses.

Communication instils feelings of safety in stressful situations

Trust and communication emerged as essential components of nursing.  Participants believed 

that trust was cultivated by transparently conveying suspicions to patients, irrespective of the 

presence of AMI suspicion:

“Not to hide things from the patient, I think it is common that you 

don’t really want to tell the patient what you see, and it is a bit scary 

to tell a patient that you suspect an ongoing AMI” (P4)

However, some participants noted that not all patients welcomed unfiltered information about 

their suspicions. Additionally, it was sometimes deemed sufficient to report on the measures 

taken. One participant stressed the importance of not presenting oneself as a mere information 

source but adapting information to the individual patient for optimal engagement. 

Nevertheless, participants deemed it essential to apprise the patient of forthcoming actions, as 

they perceived that such information was occasionally lacking upon hospital arrival. 

Ultimately, providing information was seen as a means to alleviate suffering and instil 

feelings of safety, with a lack of information potentially exacerbating the patient’s distress. As 

one participant expressed it:

“I think it's exciting because you can prepare the patient as much as 

possible during the journey in, so that the patient still feels reasonably 

safe in this strange situation they are faced with. They are basically 

dragged from their home, rushed to a hospital, and then all of a sudden 

there are only a lot of hands around them who do a lot of things and 

they have a hard time influencing anything” (P8)
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The time critical patient requires knowledge and correct management

This generic category underlines a profound sense of responsibility for patient care coupled 

with a fear of committing errors. PENs must remain prepared for potential deterioration in the 

patient's condition and may experience isolation when managing critical situations with only 

one colleague. In scenarios involving time-sensitive patients, prioritization leaned towards 

medical interventions and immediate transportation. Education is perceived as a means to 

enhance both patient management and safety. Nevertheless, a lack of feedback leaves 

participants unaware of potential mistakes. This generic category is delineated by the 

subcategories: “Mental preparedness creates more confidence in caring,” “Medical measures 

are prioritised ahead of nursing interventions in time-critical situations,” and “Optimal care 

requires correct assessment, management, and feedback."

Mental preparedness creates more confidence in caring

Fear of errors and a sense of responsibility necessitated preparedness. Participants expressed 

apprehension not only about making mistakes but also about potential patient deterioration 

while they were expediting care. The fear did not stem from a lack of knowledge but from a 

perceived inadequacy. The experience of working alone with only one colleague intensified 

feelings of isolation:

“It is stressful, I am not worried about what to do but more worried 

about whether what I do lasts all the way” (P6)

Extended response times allowed for preparation alongside a colleague. Inadequate 

information in dispatch texts could lead to incorrect equipment or delayed mindset 

adjustment, impacting prompt care. Experience and knowledge bolstered confidence in 

managing deteriorating patients during transport and promoted reliance on others. They also 

reduced stress, and facilitated quicker identification of time-critical cases.

Time-critical patients required prioritizing of care measurements

Participants reported that medical measures were prioritized when encountering time-critical 

patients. In situations where the patient was deemed time-sensitive, the patient's care took 

precedence over communication with family members, and information was conveyed briefly. 

However, on several occasions, participants attempted to address the informational needs of 
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relatives at a later stage, either upon arrival at the hospital or by delegating this task to a 

colleague en route. One participant stated:

“We don’t really have time for these things. So, you just must do your 

best but perhaps just be honest and say, we understand you’re worried, 

but we don’t have time to explain this now, we must go. Cause 

sometimes there is no time for the relatives, that’s the way it is. Then 

you just must prioritize to save the patient” (P11)

Finally, participants emphasized that patient treatment and urgent transport to the 

hospital were prioritized over medical record-keeping or engaging in social 

interactions with the patient. Compensating for limited caring was deemed 

feasible at a later stage, either in the ambulance en route or after the patient's 

admission to the hospital.

Optimal care requires correct assessment, management, and feedback

Early identification was deemed critical as time is of the essence in cases of AMI. Participants 

reported that when symptoms were distinctive, identifying the condition was swifter. 

Moreover, they observed that rapid AMI identification expedited the entire process, including 

ECG transmission and drug administration:

“Yes, time is myocardial cells, it is what it is about. // myocardial cells 

dies and ischemia spreads, so time is a very important factor. So, it is 

good to catch them as soon as possible. It is very valuable” (P7)

Although participants acknowledged the medical guidelines’ directive to transmit an ECG 

within ten minutes, they did not prioritise it. Conversely, some participants did not perceive 

this as problematic since ECG transmission could be accomplished from the ambulance en 

route. Additionally, participants had to prioritize interventions, not only based on the patient's 

condition but also on transport time. During extended transports, participants experienced less 

stress as they had time to perform all procedures mandated by medical guidelines. 

Nonetheless, participants highlighted the value of having sufficient time to assess pain relief. 

One participant described their experience:
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“As there’s obviously one thousand things that should happen at the 

same time, you should speak to the doctor, get prescriptions, get the 

medicine into the patient. But after that’s done and you’re on the way 

to the hospital, there’s a lot of time for talking, explain what’s 

happening and above all what’s going to happen when getting to the 

hospital” (P8)

Participants identified one component of their care responsibilities as treating symptoms and 

transporting the patient promptly and securely to the hospital for further treatment. 

Furthermore, several participants emphasized the significance of knowledge and experience in 

making informed choices between interventions based on the patient's condition, which may 

differ depending on the patient's unique circumstances. 

Education was considered essential for enhancing knowledge, confidence, and patient safety. 

However, numerous participants felt there was a lack of feedback regarding care provided and 

patient outcomes. Feedback on care provided was considered as important for the participants' 

professional development. Several participants stated that they were unaware of any errors 

since they did not receive any feedback on their patient management.

Frustration when the STEMI pathway was not activated as intended

This generic category highlights the importance of effective communication and trust between 

healthcare providers. Communication and trust are paramount in optimizing urgent patient 

care. Prompt activation of the STEMI pathway was also recognized as vital for delivering 

optimal care. However, when the STEMI pathway malfunctioned, it resulted in frustration. 

This generic category is delineated by the subcategories: “Interplay between care givers is 

important for a well-functioning STEMI pathway” and “The STEMI pathway saves time”.

Interplay between care givers is important for a well-functioning STEMI pathway

Effective communication between participants and hospital staff was considered paramount 

for optimal patient management and STEMI logistics. However, participants consistently 

encountered situations where patients deemed to require activation of the STEMI pathway to 

undergo immediate percutaneous coronary intervention (PCI) were mistakenly directed to the 

emergency department (ED) instead:
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“You know what you have and what you want to do, but you don't 

receive a green signal and are directed to the emergency department, 

which is quite far from the cath lab. So, you had no choice but to leave 

the patient in the emergency department and inform them that you are 

coming in with a STEMI.” (P4)

This issue was attributed to communication breakdowns, where cardiologists in contact with 

participants failed to give adequate consideration to the patient's history or disregarded the 

participants’ assessments. This lack of communication caused significant frustration, resulting 

in participants feeling left alone with potentially time-critical patients. Moreover, the reliance 

on cardiologists' assessments added to their stress levels.

A few participants suggested that enhancing their ECG interpretation skills would foster 

greater trust in their assessments. This became evident when the ECG transmission system 

failed, revealing the low level of trust in the participants’ interpretations. As a result, patients 

were often diverted to the ED for reassessment instead of being directly referred to the 

STEMI pathway for treatment.

The STEMI pathway saves time

The participants considered the medical guidelines a support when initiating the STEMI 

pathway. One participant stated:

“It usually becomes obvious. We get to a patient with chest pain, 

register the ECG and send it, we get to know it’s priority 1 and 

directly to PCI.” (P10)

In most cases, the participants experienced that the STEMI pathway functioning as intended. 

However, there were instances when the process did not operate optimally for the patient, 

leading to frustration and additional stress. Another participant recounted feeling frustrated 

and stressed in situations when an ECG could not be transmitted, and no one took 

responsibility for the issue; instead, the patient was referred to another hospital. This 

realization that the patient's access to prompt treatment would be delayed further exacerbated 

the participants' stress and frustration. Another informant mentioned the frustration and stress 
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that arose when the backup routines outlined in the guidelines failed. When ECG transmission 

was hampered due to technical errors, it became apparent that patient care would be delayed. 

The informants also noted that when patients lacked objective signs, such as ECG evidence of 

AMI, the pace of care slowed down, and they were referred to the emergency department 

instead, where they had to wait with other patients for further care.

Responsibility of care requires swift management and knowledge about the fragile life

The main category revealed that responsibility of care requires swift management and 

knowledge about the fragility of life. Mental preparedness was decisive for the rapid 

identification of the patient's condition and for prioritising appropriate interventions. 

Furthermore, the importance of creating a sense of security and involvement for both patients 

and their relatives was seen as important. Participants achieved this by adapting their 

communication and level of closeness to the specific needs of each individual. Balancing 

patient involvement with the need for rapid medical measures posed a challenge. While they 

strove to keep patients informed, the urgency of treating time-critical patients with suspected 

STEMI often took precedence. Time was seen as central as time saves life. However, 

participants explained the reasons behind certain procedures to maintain patient engagement. 

The significance of acquiring comprehensive skills, knowledge, and experience to manage 

these high-risk patients effectively is highlighted. Effectively initiating the STEMI pathway 

involved promptly transmitting the ECG to expedite patient transport and treatment. In 

situations where this process did not function seamlessly, participants advocated increased 

trust in their knowledge and expertise.

DISCUSSION 
The study's aim has been to illuminate PENs’ experiences of caring for patients with 

suspected AMI. The findings demonstrate that patient symptoms play an essential role in 

prehospital emergency care assessments. Participants in this study reported operating with the 

understanding that patients with a potential AMI require urgent care due to its time-sensitive 

nature. In cases with typical symptoms, patient identification can be relatively 

straightforward, while atypical symptoms necessitate a more open-minded approach to 

determine the underlying cause. Atypical symptoms significantly complicate the assessment 

process, demanding a higher level of open-mindedness and knowledge of AMI from PENs to 

make accurate assessments and early identification of AMI patients. This experience is also 
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observed among nurses in cardiac care units, where it is described that patients with more 

ambiguous or subtle symptoms complicate the caregiving process [15]. Studies show that 

atypical symptoms of AMI, particularly dyspnoea, predominantly occur among elderly 

patients. The absence of typical chest pain prolongs the time to hospital admission, ECG, and 

PCI. These AMI patients without typical chest pain suffer an increased risk of mortality, with 

longer hospital stays [5,16]. 

Furthermore, the study's findings indicate that it is easier to be mentally prepared for patient 

encounters when the information provided by the dispatch centre aligns with patient 

presentation on site. This allows PENs to prepare for and anticipate the patient's condition and 

develop an action plan. This is supported by a previous study that found that the combination 

of dispatch information and experience enables ambulance personnel to prepare themselves 

adequately [17]. Participants also feel a strong sense of responsibility for patient care and a 

need to be mentally prepared for potential patient deterioration. A fear of not being able to 

manage rapid patient deterioration was expressed. Participants also described needing to be 

able to prioritise correct actions while simultaneously remaining prepared to act swiftly in 

case of patient deterioration. Subsequent transitioning to a more empathetic role was 

described as essential. These three concerns have also been echoed in earlier research: firstly 

the need to prioritize correct actions; secondly readiness to act if patient deterioration 

occurred; and thirdly the subsequent assumption of an empathetic role towards the patient and 

relatives [17]. However, the need to be mentally prepared is not unique to caring for patients 

with AMI; similar observations are also seen in studies of caring for other time-critical 

conditions [18,19].

Caring for patients with AMI in the EMS is complex. Limiting patient suffering, enhancing 

patients’ sense of safety, and preparing them for further management at the hospital were 

perceived as crucial aspects of care. Furthermore, during the acute phase when time is critical, 

participants reported prioritizing medical interventions over nursing care and communication, 

acknowledging that these aspects must temporarily take a backseat. These findings are 

supported by previous research that emphasizes the importance of tailoring communication 

and care to the specific needs of each patient by adopting an individualized approach [20,21]. 

This dual nature of the PENs’ role, in which PENs constantly prioritize between nursing and 

medical care, has also been observed in other studies [8]. Notably, patients often experience 

anxiety before reaching the hospital and place their trust in the PENs and their expertise [21]. 
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Similar experiences are also observed intrahospital among both nurses and physicians, where 

medical care is perceived to need prioritization over patient communication during the acute 

phase [22,23]. Furthermore, patients tend to assume a passive role during the acute phase of 

AMI and that verbal communication between patients and healthcare professionals is often 

limited [23]. A Swedish study involving both patients with AMI and healthcare professionals 

(nurses and physicians) found that patient involvement may not be as appropriate during the 

acute situation, but that providing information remains essential [24]. Additionally, EMS 

nursing interventions, such as providing information, should be initiated parallel with medical 

measures [21]. While either medical or nursing interventions may occasionally take 

precedence, both aspects should be integrated to ensure high-quality care [25]. Additionally, it 

is known that patients often prefer less information during time-critical situations, while their 

need for information increases during less urgent phases. Despite this, communication has 

been shown to improve patient experience [26,27]. Finally, the caring aspect of nursing 

encompasses treating patients as unique individuals, and this element must be incorporated 

into care, prioritizing patient needs even though nursing may not be explicitly prioritized in 

guidelines or EMS care development [8].

Minimizing the time between patient arrival and ECG registration was not consistently 

prioritized by participants in this study. Instead, ECGs were often recorded in the ambulance 

rather than bringing the equipment to the patient's home bedside. This practice is concerning 

as studies have shown that earlier ECG registration can significantly reduce the time to 

treatment for patients with STEMI [28,29]. Moreover, increased survival has been observed in 

patients for whom ECGs were registered and transmitted promptly [29–31]. Previous research 

has also highlighted the lack of adherence to guidelines for ECG registration and 

transmission, with only 16% of patients meeting the target of transmitting the ECG within ten 

minutes of EMS arrival [32]. Notably, adherence to guidelines for ECG registration is above 

90% among patients with chest discomfort as the chief complaint [33]. These findings 

underline the importance of continuing education and reinforcement of guidelines to ensure 

prompt ECG registration and transmission for all patients with suspected STEMI.

The study also reveals instances of frustration and lack of trust between different healthcare 

professions during ECG interpretation and transmission processes. When ECG transmission 

was hindered, participants felt their ECG interpretation skills were questioned. To address this 

issue, participants advocated enhanced training in ECG interpretation for PENs. However, 
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contradictory findings from another study suggest that previous working experience in a 

coronary care unit is the primary factor associated with improved STEMI identification rates 

among nurses, while prehospital experience or education for PENs do not significantly 

enhance ECG interpretation skills. Additionally, this study also found that the overall 

knowledge of ECG interpretation among nurses working in prehospital care is relatively low 

[34].However, in contrast, the Ottawa model suggests that advanced paramedics certified in 

ECG interpretation can accurately identify STEMI and independently triage patients directly 

to the STEMI pathway with outcomes comparable to those achieved by physicians [35]. This 

model highlights the potential for enhanced STEMI recognition and treatment through 

advanced paramedic training in ECG interpretation. 

The absence of a systematic clinical performance feedback mechanism in today’s EMS 

hinders learning and may reduce improvement in patient outcomes. The lack of shared 

medical records between EMS and receiving hospitals leads to ad hoc feedback and 

discouragement of feedback, impeding PENs' ability to gain valuable insights into the 

accuracy of their initial assessments and to refine their skills in identifying patients presenting 

with AMI. Furthermore, the lack of feedback is not a unique finding of this study; it has also 

been reported in numerous previous studies, both prehospital and intrahospital [18,36–38]. 

The transformation of the EMS from being primarily a transport-orientated service to one that 

provides comprehensive assessments, advanced treatments, and referrals to alternative levels 

of care has further amplified the importance of feedback. This evolving role has placed 

greater decision-making responsibility on PENs, making feedback even more critical for 

supporting their professional development and ensuring optimal patient outcomes. Research 

has highlighted the negative impact of inadequate feedback on patient safety [38,39]. While 

research in this area remains limited, existing evidence suggests that feedback can 

significantly improve adherence to guidelines and enhance clinical decision-making [40]. 

Establishing a system that facilitates feedback exchange between prehospital and hospital data 

is crucial for promoting continuous learning and optimizing patient care. Such a system would 

allow for prompt and comprehensive feedback on patient assessments and interventions, 

enabling PENs to refine their skills continuously, thus improving patient care and contributing 

to the overall advancement of prehospital emergency care.
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STRENGTHS AND LIMITATIONS
This study expands upon existing research by providing a more comprehensive understanding 

of the complexities of prehospital care, particularly the challenges faced in caring for patients 

with AMI, by incorporating the perspectives of PENs. A diverse sample was ensured by 

recruiting participants from different age groups, genders, and working experience levels from 

two distinct regions. A limitation inherent to the study is that interviews were conducted 

solely with PENs, despite not all ambulances being staffed with these professionals. The 

findings may have differed if other registered nurses had also participated. However, the PEN 

has the ultimate responsibility for decisions made by the EMS team.

The study's strength lies in the composition of the research team, which brought together 

expertise in both science and nursing, enabling a deeper and more nuanced interpretation of 

the data. Throughout the process, the utmost importance was placed on staying true to the 

participants' experiences and maintaining close alignment with the data. The iterative process 

among authors, the back-and-forth process between the parts and the whole, further confirmed 

the trustworthiness of the findings. To support the credibility and transferability of the results, 

the findings are presented in rich descriptions supported by citations.

The recruitment of participants through voluntary responses to advertisements may have 

introduced an uncontrolled selection bias that could have been avoided through random 

sampling. The interview durations varied, but all contributed significantly valuable 

information. The 15-minute interview remained concise and compatible with the other 

interviews. Another limitation could be that there were only 12 participants. However, of 

ultimate significance is the content and its enriching nature.

The study's data was collected prior to the COVID-19 pandemic. While changes in patients’ 

care-seeking behaviour have been documented [41], no studies have explored potential 

alterations in PENs’ experiences from the pandemic's perspective. Further research is needed 

to assess how the pandemic may have influenced PENs’ experiences of caring for patients 

with AMI.
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CONCLUSIONS
In summary, PENs grapple with immense responsibility, emphasizing the need for swift and 

knowledgeable management in caring for patients with suspected AMI. Balancing patient 

involvement and urgent medical measures remains a challenge, highlighting the critical role 

of mental preparedness and comprehensive education. The study underlines the importance of 

effective communication and trust between healthcare providers for optimal patient care, 

especially in time-sensitive scenarios. Frustration related to STEMI pathway malfunctions 

reveal the necessity for streamlined protocols and enhanced trust in nurses' expertise. 

Establishing feedback mechanisms for prehospital staff is imperative for learning about this 

patient category and for advancing prehospital emergency care.

Further investigations are warranted to assess adherence to medical guidelines. Also, a 

comprehensive evaluation of the healthcare chain from dispatch to the final diagnosis of AMI 

is essential. Comparative analyses of IT-systems, communication, and feedback across 

different countries can provide insights into prehospital AMI understanding. Our findings 

suggest that PENs emphasize early identification of AMI for faster and more effective care. 

Consequently, exploration of supplementary tools for early AMI identification is 

recommended for future research.
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Legends

Figure 1. Subcategories, generic categories describing the main category based on PENs’ 

experiences of caring for patients with suspected acute myocardial infarction.

Table 1. Participant characteristics.
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Figure 1. Subcategories, generic categories describing the main category based on PENs’ experiences of 
caring for patients with suspected acute myocardial infarction. 
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Caring for patients with acute myocardial infarction in the emergency medical service 
 

ATTACHMENT 1. INTERVIEW GUIDE 
 
Interview Questions: 
 
Can you tell me about your experience of caring for patients with suspected myocardial 
infarction? 
 
Follow-up questions:  
 
Can you elaborate on (Use the participant's words)? 
 
You mentioned (Use the participant's words) earlier... 
 
What does (Use the participant's words) involve?  
 
Can you describe a situation where you were involved in caring for a suspected 
myocardial infarction? 
 
How did you feel about it? 
 
What are your thoughts on this?  
 
What emotions does this evoke in you? Can you tell me more about it? 
 
How do you think the patient experienced your care? 
 
For clarification: 
 
Have I understood correctly that...? 
 
What do you mean by (Use the participant's words)?  
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COREQ (COnsolidated criteria for REporting Qualitative research) Checklist 
 

A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript 

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript 

accordingly before submitting or note N/A. 

 

Topic 

 

Item No. 

 

Guide Questions/Description Reported on 

Page No. 

Domain 1: Research team 

and reflexivity  

   

Personal characteristics     

Interviewer/facilitator 1 Which author/s conducted the interview or focus group?   

Credentials 2 What were the researcher’s credentials? E.g. PhD, MD   

Occupation 3 What was their occupation at the time of the study?   

Gender 4 Was the researcher male or female?   

Experience and training 5 What experience or training did the researcher have?   

Relationship with 

participants  

   

Relationship established 6 Was a relationship established prior to study commencement?   

Participant knowledge of 

the interviewer  

7 What did the participants know about the researcher? e.g. personal 

goals, reasons for doing the research  

 

Interviewer characteristics 8 What characteristics were reported about the inter viewer/facilitator? 

e.g. Bias, assumptions, reasons and interests in the research topic  

 

Domain 2: Study design     

Theoretical framework     

Methodological orientation 

and Theory  

9 What methodological orientation was stated to underpin the study? e.g. 

grounded theory, discourse analysis, ethnography, phenomenology, 

content analysis  

 

Participant selection     

Sampling 10 How were participants selected? e.g. purposive, convenience, 

consecutive, snowball  

 

Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail, 

email  

 

Sample size 12 How many participants were in the study?   

Non-participation 13 How many people refused to participate or dropped out? Reasons?   

Setting    

Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace   

Presence of non-

participants 

15 Was anyone else present besides the participants and researchers?   

Description of sample 16 What are the important characteristics of the sample? e.g. demographic 

data, date  

 

Data collection     

Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot 

tested?  

 

Repeat interviews 18 Were repeat inter views carried out? If yes, how many?   

Audio/visual recording 19 Did the research use audio or visual recording to collect the data?   

Field notes 20 Were field notes made during and/or after the inter view or focus group?  

Duration 21 What was the duration of the inter views or focus group?   

Data saturation 22 Was data saturation discussed?   

Transcripts returned 23 Were transcripts returned to participants for comment and/or  
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Topic 

 

Item No. 

 

Guide Questions/Description Reported on 

Page No. 

correction?  

Domain 3: analysis and 

findings  

   

Data analysis     

Number of data coders 24 How many data coders coded the data?   

Description of the coding 

tree 

25 Did authors provide a description of the coding tree?   

Derivation of themes 26 Were themes identified in advance or derived from the data?   

Software 27 What software, if applicable, was used to manage the data?   

Participant checking 28 Did participants provide feedback on the findings?   

Reporting     

Quotations presented 29 Were participant quotations presented to illustrate the themes/findings? 

Was each quotation identified? e.g. participant number  

 

Data and findings consistent 30 Was there consistency between the data presented and the findings?   

Clarity of major themes 31 Were major themes clearly presented in the findings?   

Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes?        

 

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist 

for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 – 357 

 

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this 

checklist as part of the main manuscript document. It must be uploaded as a separate file. 

  

Page 31 of 30

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
10 S

ep
tem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-088754 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/

