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Strengths and limitations of this study

►► Few other studies concerning first responders’ ex-
periences about participating in dual dispatch with 
emergency medical services in out-of-hospital car-
diac arrest have previously been published.

►► The study provides new insights from first respond-
ers about the complex situation of out-of-hospital 
cardiac arrest.

►► One limitation of the study is the risk of recall bias.
►► Qualitative studies propose a deeper understanding 
of a phenomenon, but the results cannot be gen-
eralised to any other group of first responders or 
organisations.

►► New theories and fields of research can be devel-
oped from the results.

Abstract
Objectives  The objective of this study was to explore 
firefighters’ and police officers’ experiences of responding 
to out-of-hospital cardiac arrest (OHCA) in a dual dispatch 
programme.
Design  A qualitative interview study with semi-structured, 
open-ended questions where critical incident technique 
(CIT) was used to collect recalled cardiac arrest situations 
from the participants’ narratives. The interviews where 
transcribed verbatim and analysed with inductive content 
analysis.
Setting  The County of Stockholm, Sweden.
Participants  Police officers (n=10) and firefighters 
(n=12) participating in a dual dispatch programme with 
emergency medical services in case of suspected OHCA of 
cardiac or non-cardiac origin.
Results  Analysis of 60 critical incidents was performed 
resulting in three consecutive time sequences 
(preparedness, managing the scene and the aftermath) 
with related categories, where first responders described 
the complexity of the cardiac arrest situation. Detailed 
information about the case and the location was crucial for 
the preparedness, and information deficits created stress, 
frustration and incorrect perceptions about the victim. 
The technical challenges of performing cardiopulmonary 
resuscitation and managing the airway was prominent and 
the need of regular team training and education in first aid 
was highlighted.
Conclusions  Participating in dual dispatch in case of 
suspected OHCA was described as a complex technical 
and emotional process by first responders. Providing 
case discussions and opportunities to give, and receive 
feedback about the case is a main task for the leadership 
in the organisations to diminish stress among personnel 
and to improve future OHCA missions.

Introduction
To improve outcome in out-of-hospital cardiac 
arrest (OHCA) several prehospital measures 
have been introduced worldwide, for example, 
different types of public access defibrilla-
tion programmes1 and implementation of 

dual dispatch systems including emergency 
medical services (EMS), firefighters and/or 
police officers, that is, first responders (FRs), 
trained in basic life support (BLS) dispatched 
in case of suspected OHCA.2–5 In the County 
of Stockholm, Sweden, a dual dispatch system 
involving EMS and firefighters was intro-
duced in 2005.6 Police officers were fully inte-
grated in the OHCA alarm system in 2012.7 
Experiences of performing cardiopulmo-
nary resuscitation (CPR) outside hospital are 
mostly explored within the bystander popu-
lation.8–12 Previous research in regard to FRs 
experiences of participating in emergency 
call-outs has been described in the context 
of traffic accidents13 and psychological conse-
quences about performing CPR and using an 
automated external defibrillator (AED).14

The aim of this interview study was to 
explore firefighters’ and police officers’ 
experiences of saving lives in OHCA in a dual 
dispatch programme.

http://bmjopen.bmj.com/
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Box 1  Interview guide for collecting critical incidents

1.	 Can you describe a particular situation and the circumstances sur-
rounding it when you have been dispatched to a person suffering 
from an out-of-hospital cardiac arrest?

2.	 Please describe the circumstances and the time.
3.	 Can you describe how you acted in this situation?
4.	 Can you describe how other persons acted in this situation?
5.	 Can you describe how you reacted?
6.	 What was the result of the situation?
7.	 Do you want to add something more?

Methods
Design
This was an interview study where data were analysed by 
using critical incident technique (CIT)15 and inductive 
qualitative content analysis.16 A ‘critical incident’ (CI) 
in this study is a description of a cardiac arrest situation 
recalled as important by the participants. OHCAs were 
included independent of aetiology (medical or non-
medical) and age of the victim.

Study setting and dispatch
The study was conducted in Stockholm County covering 
6519 km2 with 2.3 million inhabitants living in densely 
populated urban areas, as well as in more rural parts. 
In case of a suspected OHCA, the dispatchers at the 
Emergency Medical Communication Centre (EMCC) 
first dispatches two ambulances staffed with specialist 
nurses and emergency medical technicians performing 
advanced life support.17 In special circumstances such as 
major trauma, drowning and paediatric cardiac arrests, 
a physician-staffed rapid response vehicle is alerted. 
FRs trained in BLS, and equipped with AEDs are also 
dispatched, primarily the firefighters and thereafter the 
police.18 The EMS, police force and fire department 
are alerted by the common emergency number (112). 
In Stockholm County, there are 40 fire stations and 30 
police stations. Depending on time of day and type of 
vehicles being dispatched, the number of attending staff 
varies between 4 and 10 in average. The police are consid-
ered to be an extra resource in OHCA, and cannot always 
engage depending on other ongoing missions. Approxi-
mately 1200 confirmed OHCA occurs annually, and FRs 
are being dispatched in estimated 70% of these cases.

CPR training among FRs 

Annual adult and paediatric BLS training is recom-
mended for FRs by European guidelines in CPR18 and 
the Swedish Resuscitation Council. However, compliance 
to these recommendations could differ between partici-
pating organisations. It is mandatory for FRs to start CPR 
if first on scene unless obvious signs of death are present.

Participants 

Eligible participants were firefighters and police officers 
with experiences of being dispatched as FRs in OHCA. 
The recommended sample size in CIT depends on what 
activity or behaviour being studied. If the activity is rela-
tively well-defined, a total number of 50 to 100 critical 
incidents (CIs) are needed for the analysis.15 19 With an 
estimate of 2–4 CIs per interview, a sample size of approx-
imately 20 interviews was considered sufficient.

Data collection
The strategy used was a purposive sampling of key partici-
pants with knowledge from one or more cardiac arrest situ-
ations, with the main focus to collect as rich descriptions 
as possible.20 To obtain a variety of workplaces, different 

ages and gender, three approaches for recruitment were 
used: 1) an invitation letter from the researchers was 
presented to the main collaboration group for OHCA 
alarms in Stockholm County; 2) on the police report 
for cardiac arrest alarms there was a request to contact 
the researchers for a voluntary interview; 3) fire stations 
were directly contacted for recruitment of participants. 
All three approaches were used, and all voluntary partic-
ipants who fulfilled the inclusion criteria were included.

The final study sample consisted of 22 participants; 12 
firefighters representing four different fire brigades, and 
10 police officers from eight police stations throughout 
the County. The participants received written infor-
mation about the study and contact information to the 
researchers before the interviews took place. An interview 
guide with open-ended semi-structured questions was 
used (box 1).

Data of demographic character were also collected. The 
participants could choose the place for the interview, and 
all except three took place at their regular workplaces. 
The interviews lasted between 9 and 38 min (22 min in 
median), and were all conducted by the first author (IH-
A), a nurse anaesthetist and teacher with professional 
knowledge in OHCA research, especially CPR/defibril-
lation and dual dispatch. The interviews were recorded 
with a digital voice recorder (Olympus VN-7800PC), and 
transcribed verbatim by a secretary with knowledge of 
cardiac arrest research. A pilot interview to test the ques-
tions in the interview guide was performed in February 
2015. No change of questions was needed. The pilot 
interview contained rich material with descriptions from 
three CIs, and were therefore included in the final anal-
ysis. The following interviews were carried out from 16 
June to 13 December 2016.

Data analysis 

The analysis was performed as follows: (1) identification 
of CIs as the unit of analysis in each interview. The CIs were 
thereafter read repeatedly to gain a comprehensive view 
of the whole; (2) condensation of each CI into meaning 
units with the purpose to reduce the text and preserve 
the core in the narrative. A meaning unit is close to the 
text and is not interpreted by the researchers at this stage; 
(3) interpretation and coding the meaning units into 
subcategories by the authors and (4) the subcategories 
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Table 1  Description of the analysis process

Critical 
incident (CI)

Condensed 
meaning 
units

Sub
category Category

Time 
sequence

There was 
some sort of 
crack house; 
a younger girl 
had a cardiac 
arrest. And 
then you 
think before 
going in, 
there is a 
second type 
of threat 
scenario 
when 
entering…

Crack house
Younger girl
Cardiac 
arrest
Think before 
going in
Second 
threat

Safety The 
environment

Managing 
the scene

Excerpt from CI #1 (firefighter #1).

Table 2  Characteristics of participants (n=22)

F/P
55/45
%

Age (y)
Mean=36

Sex
M/F
77/23
%

Prof exp.
(y) Mean=7.5

No. of
CA

Years in 
OHCA 
dispatch

Latest
CPR course
(y)
Mean=1 CPR level

CC
yes/no
100/0
%

Vent.
yes/no
73/27
%

Defibr.*
yes/no
77/23
%

Healthcare 
edu.†
yes/no
45/55
%

F1 23 M 3.5 11–20 0–3 1 PLS/ILS Yes Yes Yes Yes

F2 47 M 9.5 >20 8–10 1 PLS Yes Yes Yes Yes

F3 26 M 3.5 11–20 0–3 1 PLS/ILS Yes Yes Yes No

F4 43 M 5 >20 4–7 1 PLS/ILS Yes Yes Yes Yes

F5 50 M 27 >20 8–10 1 BLS Yes Yes Yes No

F6 54 M 11 >20 8–10 1 BLS Yes Yes Yes Yes

F7 43 M 10 >20 8–10 1 BLS Yes Yes Yes No

F8 28 M 7 0–5 0–3 1 ILS Yes Yes No Yes

F9 35 M 2 11–20 0–3 1 ILS Yes Yes Yes No

F10 36 M 11 >20 8–10 1 PLS Yes Yes Yes No

F11 27 F 6 >20 4–7 1 ILS Yes Yes Yes No

F12 28 M 5 6–10 4–7 1 ILS Yes Yes Yes Yes

P1 40 M 7 >20 4–7 >2 ILS Yes No Yes No

P2 31 F 3 0–5 0–3 1 ILS Yes No No Yes

P3 30 M 2 6–10 0–3 1 BLS Yes Yes Yes No

P4 43 M 13 >20 4–7 1–2 ILS Yes No No Yes

P5 26 M 2 0–5 0–3 1–2 BLS Yes No Yes Yes

P6 38 F 10 6–10 8–10 1 ILS Yes Yes Yes No

P7 28 F 2.5 11–20 0–3 1–2 ILS Yes No No No

P8 33 M 6 0–5 4–7 1 BLS Yes Yes Yes No

P9 40 M 9 0–5 0–3 1 BLS Yes Yes Yes No

P10 41 F 9 6–10 0–3 >2 ILS Yes No No Yes

*Automated external defibrillator applied and electric chock administered.
†Healthcare education besides regular professional training as firefighter/police officer.
CA, cardiac arrest; CC, chest compressions; CPR, cardiopulmonary resuscitation; Defibr., defibrillation; F/P, firefighter/police officer; M/F, male/female; OHCA, out-
of-hospital cardiac arrest; PLS/ILS/BLS, pediatric life support/immediate life support/basic life support; y, years.

were thereafter merged into categories from which time 
sequences were created (table 1).

To ensure rigour and consistency of interpretation, the 
analysis was discussed by the researchers, and agreement 
was reached at every step after dialogue between the 
co-researchers, to ensure that all analyses were supported 
by the data. In the analysis, the participants were anony-
mised for the researchers.

Ethical considerations
Written informed consent was obtained from the partic-
ipants and information was given about the possibility to 
withdraw from the study without any reprisal. Participants 
were not entitled to financial remuneration or other 
benefits.

Patient and public involvement
The patients and the public were not involved in plan-
ning or the design of this study.
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Figure 1  Time sequences, categories and subcategories.

Results
Baseline characteristics are presented in table 2. Median 
age was 36 years and the working experience as fire-
fighter and police officer were 6.5 years in median for 
both professions. Firefighters were predominantly men, 
and they had longer experience of being dispatched to an 
OHCA than the participating police officers.

The total number of CIs were 60, varying from one to 
five per participant. Police officers described in median 
three CIs, compared with two for the firefighters. During 
the analysis, 7 categories and 14 subcategories emerged 
which reflects three major time sequences describing 
the temporal continuity of the OHCA situation: (1) 
preparedness, (2) managing the scene, (3) the aftermath 
(figure 1). They are presented with suitable citations to 
highlight important aspects of each time sequence. The 
firefighters are referred to as ‘F’ and the police officers 
as ‘P’.

Preparedness
This time sequence comprises the response time, which is 
defined as from incoming emergency call received at the 
EMCC, to arrival of FRs at the scene.

The response time
Expectations were grounded in the participants’ previous 
experiences and mental pictures of what was expected to 
happen. If the victim’s characteristic was not communi-
cated by the EMCC, both firefighters and police officers 
described that they had a preconceived perception of the 
victim as an older person. Valuable time for both tech-
nical and mental preparations could then be delayed if 
the victim proved to be a child or a young adult.

Information deficit about the case was described as a 
considerable problem and caused stress and frustration 

among FRs, especially when not finding the address, 
entry code to the building or when there was no 
bystander present showing the way. “We were trying to find 
the address; we were on the right street but we couldn’t find the 
right number….//…We started to feel frustration building up: 
Damn! We can’t find it”. (F10)

Managing the scene
The time sequence was defined as from when the FRs 
vehicle stops at the address, to departing from the 
location.

The environment 

To be able to start CPR the FRs had to take control over 
the environment. Threats from bystanders and traffic 
caused anxiety, especially if there were few FRs in place 
from the beginning and they had to focus mainly on the 
victim, instead of prioritising their own safety first.

So there we were in the middle of the motorway do-
ing compressions, we were like, just right there, in the 
middle of the road, doing compressions. (F10)

Obstacles had to be taken care of, that is, extraction 
from vehicles, removing furniture or placing the victim in 
supine position to be able to start resuscitation.

The victim 

The victim could be described in both a technical and 
emotional way as heavy, still warm or disgusting to take 
care of when regurgitation had occurred. Performing 
manual chest compressions was recounted by FRs as 
a repulsive task depending on flail chest caused by the 
resuscitation.

What I often think about is that when you do com-
pressions, ribs get broken and I think that is so hor-
rible. That’s really the thing that affects me the most, 
whenever I do compressions or when I think about 
cardiac arrest alarms. (F6)

When futile to resuscitate the victim, FRs often 
described the situation as sad or disappointing, especially 
when young people died in accidents or drug abuse. The 
mental strain could be considerable if the FRs children 
were at similar age as the deceased.

It was a young girl. It just feels so damned awful and 
you know when you’ve got two girls of your own as 
well, it just feels awful….//…they had taken cocaine, 
amphetamine…// (F5)

Managing the airway was specified to be the most diffi-
cult technical skill, especially among the police officers. 
This is also shown in table  2 where six (60%) of the 
police officers used compressions-only technique when 
resuscitating.



5Hasselqvist-Ax I, et al. BMJ Open 2019;9:e030895. doi:10.1136/bmjopen-2019-030895

Open access

The bystanders
Comforting and taking care of bystanders was an 
extensive part of the assignment and many of the FRs 
expressed how laborious this task could be. Lack of 
education in handling emotional crisis after a cardiac 
arrest was emphasised. There were also no clear instruc-
tions where the FRs responsibility ended when the EMS 
had left. To leave an elderly person alone afterwards 
when the spouse had passed away was expressed as 
difficult.

I think we stayed there for almost an hour after the 
ambulance had left…//…She had some problems 
walking, this old lady. So we put lots of bottles of 
juice and stuff by the armchair where she used to sit 
so she wouldn’t have to walk about and fetch things, 
because that was what her husband had done for her, 
before he had his cardiac arrest. (F12)

Although protective towards the bystanders, FRs could 
also be critical, especially personnel in elderly care facili-
ties were described as passive and not knowing how to act 
in OHCA situations.

Self-efficacy
The FRs were moving between confidence and doubt 
when talking about their own capacity in the OHCA 
situation. A circumstance mentioned was when the case 
was not a cardiac arrest but some other illness. To make 
medical decisions before arrival of EMS without appro-
priate training in first aid was described as extremely diffi-
cult and stressful, especially for the police officers.

I don’t have any medical training; I could see that 
half of the brain was out, maybe it works anyway, I 
don’t have enough knowledge to decide. (P5)

The FRs could describe fear of doing more harm than 
good, but also satisfaction with their own work, knowing 
that they had played a significant role for the outcome.

The rescue team
Pronounced feelings of togetherness and dependence 
were noticeable, and the FRs trusted each other’s ability 
to manage critical situations. Protocols for handling 
OHCA situations, especially among the firefighters, were 
expressed as ‘our guiding star’ (F9), and they could also 
describe a clear structure for teamwork. This was not 
marked among the police officers who could feel loneli-
ness and insufficiency if first in place, especially in more 
difficult OHCA cases.

The aftermath
The aftermath was the time period from when the FRs left 
the scene, and as long as vivid memories of the cardiac arrest 
were recalled and could be recounted by the participants. 

Caring for the rescuers
After tough assignments bodily symptoms, spinning 
thoughts and imprinted memories were reported in 
terms of ‘never forgetting’ (P2), and ‘stuck in my head’. (P5) 

//…and I just have to pass by the place, I don’t think 
there has ever been a time when I haven’t thought 
about it, I mean, every time I walk past or drive past 
this place, I think about this.…// (P6)

Assessment and defusing afterwards occurred more 
often among equal colleagues rather than meetings initi-
ated by superior officers. Inputs from others about the 
case and own performance were considered positive and 
could ease the pressure, but several FRs called for a more 
pronounced responsibility from the heads of the depart-
ment. The participants expressed that occupational 
stress could be avoided if stress management took place 
regularly. Repression was a strategy for coping by some 
FRs, others thought this could cause long-term impair-
ment of the ability to feel empathy. A positive experience 
afterwards was if the survivor came to visit the FRs at the 
fire station or police station. The survivors were seen as 
reminders of success.

Discussion
The aim of this interview study was to explore FRs expe-
riences of participating in a dual dispatch programme 
in case of suspected OHCA. Our analysis of recounted 
critical incidents revealed three distinct time sequences 
regarding the cardiac arrest event described by the 
participants (figure 1). Our main findings in each time 
sequence were: (1) lack of information from EMCC about 
the victim caused frustration among FRs; (2) perceived 
uncertainty in performing CPR, especially concerning 
rescue breaths. To handle psychological reactions among 
bystanders after an OHCA could be overwhelming; (3) 
FRs were missing discussion after mission with partici-
pating colleagues and superior officers, especially after 
tough cases.

Information deficit from EMCC was a main concern for 
the FRs. However, information could be missing for the 
dispatchers in time for call-out due to language barriers 
or difficulties detecting if it is a true cardiac arrest or 
not.21 22 EMS personnel have previously described similar 
concerns regarding dispatch.23

Uncertainty could emerge if it was not an OHCA, but 
seizures or intoxication, for example. Both firefighters and 
police officers therefore expressed a need of more thor-
ough education in first aid. Regular training and educa-
tion is also a matter of concern in EMS organisations taking 
care of OHCA victims.24 Handling the airway appears to 
be a subject for improvement as reported earlier.14 The 
ERC guidelines recommend that all rescuers trained and 
able to perform CPR should combine chest compressions 
and rescue breaths.18 However, only five (50%) of the 
police officers had undergone annual training in CPR, 
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and they expressed that chest compression-only tech-
nique was preferred as an easier way of managing the 
situation (table 2). The police force in Stockholm County 
joined the dual dispatch programme later compared with 
the firefighters, therefore the police officers have less 
experience in participating in cardiac arrest alarms.25 In 
the interviews the police officers expressed more doubts 
about their self-efficacy26 than the firefighters, especially 
concerning technical skills. To attach defibrillation pads 
and deliver countershocks was not much discussed by the 
police officers. This could be a consequence of the police 
being last summoned in OHCA alarms due to techni-
calities in the dispatch system. Other personnel prior to 
the police patrol have often already started treatment. In 
comparison, 686 firefighters in a survey, 24% had never 
applied an AED and 3% felt very uncomfortable doing 
so.27 Application rates and retention could improve if FRs 
underwent frequent targeted hands-on AED training.28 29 
Stressful cardiac arrest situations were described in detail, 
despite a lapse of several months or years since the events. 
Adverse psychological effects after long-term exposure of 
traumatic events such as stress, anxiety, depression and 
post-traumatic stress disorder has been reported among 
FRs.30–32 Several of the FRs discussed the need to venti-
late the case among colleagues, and also the absence of 
organised case discussions after the mission.

A limitation of the study was that all participants worked 
in the most densely populated County in Sweden with 
high access to prehospital resources. Including FRs from 
other parts of the country would probably have generated 
other experiences, especially in low-density populated 
areas where there are few rescuers available. Only one of 
the firefighters was female, which could have affected the 
results. The uneven gender distribution reflects the fact 
that only 5.5% of all firefighters in Sweden are women.33 
The police officers had a more evenly gender distribution.

Selecting volunteers for interviews could have intro-
duced bias in terms of a non-representative sample. 
Different fire stations and police stations around the 
County were thus chosen, as well as gender and varying 
ages among participants to obtain as rich information as 
possible about the research subject. There is always a risk 
of recall bias in interview studies, especially if the inci-
dent took place months or years ago. All participants had 
however very clear memories of the recounted OHCA 
situations, and could describe them in detail.

In a qualitative study generalisation is not possible; 
instead the concept of trustworthiness is highlighted. 
Credibility was obtained by peer debriefing of all steps in 
the analysis (EJ-A, PN). The interviews were all conducted 
by the first author (IH-A), which increased the likeli-
hood they were performed in the same way. The partic-
ipants were recruited through different approaches to 
reflect a representative sample of FRs in the County, thus 
increasing the transferability. Moreover, the research 
group has experiences in cardiology, OHCA, dual 
dispatch (PN, LS, JH) and other domains such as inten-
sive care and qualitative studies (EJ-A). This strengthens 

the results, but also raises questions about reflexivity and 
bias, which were discussed during the whole process of 
collecting and interpreting data.

Conclusion
Participating in dual dispatch in case of a suspected 
OHCA was often described as a complex process by 
FRs. Detailed information about the case and the loca-
tion was crucial for the preparedness, and information 
deficits caused stress and incorrect perceptions about 
the victim. Technical challenges of performing CPR and 
managing the airway was prominent. The need of regular 
team training and education in first aid was requested as 
well as knowledge about psychological reactions among 
bystanders after an OHCA. Providing case discussions and 
opportunities to give and receive feedback about the case 
is a main task for the leadership in the FR organisations.
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