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Background: Intrahospital transport is a high-risk procedure for critically ill patients, yet there is little
known about how the transport team manages critical incidents that occur.
Objectives: The aim of this study was to explore critical care nurses' and physicians’ experiences and
practices associated with critical incidents during the transfer process in critically ill patients.
Methods: As a part of an ethnographic study, semistructured interviews were performed using the
critical incident technique. Data were collected in two intensive care units at one university hospital in a
Swedish metropolitan city. Critical care nurses (n ¼ 15) and physicians (n ¼ 5) were interviewed,
together describing a total of 46 critical incidents. Data were analysed using qualitative content and
thematic analysis approaches.
Results: Content analysis of nurses' and physicians' practices resulted in a description of requirements for
safe transports, including organisational prerequisites, professional skills and attributes, as well as ac-
tions and behaviours of safely performing transfers. Exploring the experiences of nurses and physicians
in transporting critically ill patients yielded three main themes. The first theme, a hazardous process,
revealed how caring for critically ill patients during intrahospital transfers was perceived as an unsafe,
demanding task that presents several threats to the patient's safety. However, despite worries and
concerns, participants trusted their own abilities to handle unexpected events, resulting in the second
theme, performing when it matters. The third theme, towards safe practice, captured suggestions for
improvement and attitudes towards existing safety hazards.
Conclusions: To prevent and manage critical incidents during intrahospital transport, findings of this
study suggest that nontechnical skills such as situational awareness and teamwork are essential. In
addition, the team must possess the requisite technical skills and knowledge to undertake transports.
Finally, organisations are required to provide a supportive and sustainable transport environment that
includes fewer transport-related hazards.

© 2018 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

In recent years, patient safety has been recognised as a public
health concern and a top priority in healthcare,1 including critical
care.2 The environment of the intensive care unit (ICU) is complex
and fast paced, thereby presenting several patient safety
td. All rights reserved.
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challenges. Moreover, critically ill patients may be more vulnerable
to iatrogenic injuries because of the severity and instability of their
illness, as well as frequent need of medications and other in-
terventions.3 Intrahospital transport (IHT), when patients are
transferred from one setting to another within the same hospital to
undergo diagnostic and therapeutic procedures, is a complex, high-
risk procedure for critically ill patients.4 Complications, mishaps,
and adverse events, defined as injuries caused by healthcare
management rather than by the patient's underlying disease,5 have
been estimated to occur in up to 80% of all IHTs.6,7 However, little is
known about how critical care nurses (CCNs) and physicians in the
ICU manage critical incidents that might occur during IHT. In this
study, the focus was on practices to prevent and manage critical
incidents during IHT.

Internationally, CCNs constitute the basis of the IHT transport
team.8 Together with physicians and other healthcare staff, nurses
strive to deliver the same standard of care, including monitoring
and interventions, that is available in the ICU.9 The primary re-
sponsibility of CCNs during IHTs is to constantly monitor the pa-
tient and prompt interventions9; thus, they are ideally positioned
to identify, prevent, and correct hazards before harm is caused to
the patient.10 However, to improve safety, healthcare delivery sys-
tems need to be designed to support the performance of healthcare
professionals.11 Hence, collecting information about the perfor-
mances of thoseworking at the sharp end (i.e., close to patient care)
will provide opportunities to redesign systems andmay be oneway
to facilitate improvements in the IHT process. The aim of this study
was therefore to explore CCNs' and physicians’ experiences and
practices associated with critical incidents during the IHT process
in critically ill patients.

2. Methods

2.1. Study design and setting

This research is based on a constructivist paradigm, acknowl-
edging that knowledge is produced between individuals, and
influenced by sociocultural contexts and structural conditions.12 As
a part of a larger ethnographic study, in-depth qualitative in-
terviews were conducted using the critical incident technique.13

The critical incident technique can be used to understand effec-
tive and ineffective performance, with the aim of providing solu-
tions to practical problems.14 A critical incident is defined as a
significant or important event where the person(s) involved can
make a judgement about the positive or negative impact the inci-
dent has on the outcome of the situation.15 The present study was
undertaken in two ICUs located at a university hospital in Sweden;
one ICU specialised in trauma and general intensive care (18 beds),
and the other ICU specialised in neurologic intensive care (8 beds).
During 2016, the units performed a total of 1483 IHTs.16 In both
ICUs, each CCN cared for two patients (nurse-to-patient ratio 1:2)
with the help of one assistant nurse. The IHTs were mostly un-
dertaken by CCNs and assistant nurses, and sometimes also by a
physician. The ICUs had no specialised transport team. The Regional
Ethical Review Board in Gothenburg approved the study (Dnr 1030-
15).

2.2. Participants

The CCNs and physicians were recruited for face-to-face in-
terviews by the first author (L.B.). Purposive sampling was used,17

aiming for maximum variation in age, sex, and extent of work
experience among participants. Inclusion criteria were that the
participant was either a CCN (i.e., a registered nurse with 1 year of
additional education in critical care at university level) or a
Please cite this article as: Bergman L et al., Improving quality and safety du
study, Australian Critical Care, https://doi.org/10.1016/j.aucc.2018.12.003
physician, either a specialist or resident in anaesthesia or acute
care. Potential participants were given oral andwritten information
about the study design and purpose, and they were invited to
participate in the study. Written informed consent was collected
before the interviews were conducted. A total of 23 CCNs and
physicians were invited to participate; of these, three declined. The
most common reason for nonparticipation was lack of time.

2.3. Data collection

Data were collected between February andMay 2016. Individual
semistructured interviews, conducted by the first author (L.B.),
were carried out in private at the hospital site. According to the
critical incident technique, participants were asked to describe one
or more critical incidents (i.e., significant or important events) that
they had experienced during an IHT. Probing questions were asked
to gain a complete understanding of the incident, how the persons
involved acted, and the outcome of the incident. The interview
guide was pilot tested and developed during the study period. The
interviews lasted between 18 and 38 min, and reflective notes were
made after the interviews were completed. All interviews were
audio taped and transcribed verbatim by the first author (L.B.). Data
collection continued until data saturationwas reached (i.e., no new
information emerged).

2.4. Data analysis

Data were analysed using both content analysis18 and thematic
analysis19 approaches. The analysis was performed in three steps.
First, the data were read and reread by the first, second, and last
author (L.B., M.R., and M.P.) to become immersed in the data and
obtain a sense of the whole. Critical incidents were identified and
classified according to their apparent contributing factors. Second,
inductive content analysis was used to analyse the practices related
to critical incidents. Using open coding, text units were assigned a
code whereby a fewwords indicated its basic contents. These codes
were grouped, forming subcategories and then categories. Third,
thematic analysis was used to analyse participants’ experiences of
the IHT process. In this analysis, data focusing on experiences (i.e.,
personal encounters, observations, and impressions) were extrac-
ted and coded. Codes were generated, compared, and combined to
form subthemes and themes. These were then reviewed and
refined, both in relation to each coded data extract and to the entire
data set (i.e., all data used for the analysis). The analysis was pri-
marily performed by the first author (L.B.), with the coauthors (M.P.,
W.C., E.C., and M.R.) contributing to refining the credibility20 of the
categories, subthemes, and themes. NVivo (Version 11; QSR Inter-
national Pty Ltd., Melbourne, Australia) software was used for data
management.

2.5. Rigour

This study was reported adhering to the standards for reporting
qualitative research guidelines.21 The first author (L.B.) was a CCN
undertaking her doctorate studies. The coauthors (M.P., W.C., E.R.,
and M.R.) were experienced researchers with knowledge and
training in the research methods used. The primary researcher
(L.B.) and her interest were known to the participants; however,
she had no prior relationship to participants or the study setting
before data collection started. Trustworthiness of the findings was
ensured by providing a clear description of the context, participant
characteristics, and analysis process to enhance and facilitate
transferability of the research findings and also by presenting a link
between the data and results to demonstrate credibility and
enhance transparency. A reflexive approach was applied
ring intrahospital transport of critically ill patients: A critical incident
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throughout the research process, aiming to acknowledge and
minimise subjective bias.20

3. Results

A total of 20 CCNs and physicians were interviewed (Table 1),
who together described a total of 46 incidents. Each participant
contributed between one and six critical incidents. Almost one in
four of the critical incidents described was related to clinical
deterioration of the transported patient (24%), followed by critical
incidents related to miscommunication and/or problems with
cooperation (17%), as well as smooth transport characterised by
preparedness and good cooperation (17%) (Table 2).

3.1. Practices related to critical incidents

Three categories, organisational prerequisites, professional
skills and attributes, and behaviours and actions to perform
transfers safely, supported by 12 subcategories, were generated
from the content analysis of participants’ practices related to
critical incidents during IHT (Table 3). Analysis of the relation-
ships among the emerging categories led to a preliminary
model of requirements for safe IHT (Fig. 1). Organisational
prerequisites influenced both professional skills and attributes
as well as behaviours and actions to perform transfers safely.
Furthermore, professional skills and attributes were affected by
organisational prerequisites and influenced the behaviours and
actions undertaken. Hence, behaviours and actions undertaken
by the team and by individual team members were affected by
both organisational prerequisites and professional skills and
attributes.

3.2. Experiences of the IHT process

Three themes, a hazardous process, performingwhen it matters,
and towards safe practice, and ten subthemes arose from the the-
matic analysis of participants' experiences of transporting critically
ill patients within the hospital (Table 4). Themes and subthemes
contributed to an overall understanding of an IHT as a hazardous
process that presents several threats to the patient's safety.
Therefore, healthcare professionals who perform IHTs felt the urge
to protect the patient, which requires individual skills and
responsibilities as well as a shared responsibility within the team.
Despite the awareness that most IHTs were performed successfully
without the occurrence of critical incidents, IHTs were described as
demanding, unsafe tasks requiring time and resources. To feel safe
when caring for patients in settings outside the ICU, specific re-
quirements include the ability to trust in one's own competence,
trust one's team, and trust in the systems involved to support the
task. Themes and associated subthemes are presented in the next
section.
Table 1
Characteristics of participants (n ¼ 20).

Characteristic Frequency (%)

Profession
Critical care nurse 15 (75)
Physician, specialist 3 (15)
Physician, resident 2 (10)

Sex, female 15 (75)
Median (range)

Age (years) 38.5 (27.0e65.0)
Experience in ICU (years) 4.5 (0.2e26.0)

ICU, intensive care unit.
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3.2.1. A hazardous process
The first theme reveals how caring for critically ill patients

during IHTs differs from caring for patients in the ICU setting. The
familiar ICU environment, which includes having nearby support
from colleagues when needed, provides security. Hence, being
away from the ICUwas associated with insecurity of staff. The three
subthemes, outside the safe ICU setting, compromising patient
safety, and a demanding task, describe different aspects of the
theme that contribute to the overall understanding of an IHT as ‘a
hazardous process’.

In the first subtheme, outside the safe ICU setting, participants
disclosed their worries and concerns about transfers. IHTs were
often described, especially by CCNs, as ‘one of the worst things we
do’. Between the ICU and the destination site, participants felt
vulnerable, exposed, and alone in hallways and elevators. They felt
far away from other colleagues and resources (such as standard
equipment) if an incident were to occur.

“If problems occur, you don't want to be standing in a hallway or
in the elevator.” (4)

Nonetheless, participants also perceived that most transports
were performed successfully. Some participants therefore reflected
on the validity of their worries and concerns related to the IHT
process.

“Actually, considering the number of transports we perform, it is
quite seldom that something occurs.We are experienced andwe
are quite good at [performing IHTs]. But, things can occur that
you can't influence, and then it becomes more problematic.” (8)

The second subtheme, compromising patient safety, showed
that when problems occurred during IHTs (e.g., equipment fail-
ures), one of the consequences described was that the team had
their focus drawn away from the patient to solve the problem. Once
the problemwas solved, the teammembers were often determined
to continue the transport so that the planned examination or
intervention could be performed. Afterwards, they sometimes re-
flected that it might have been better to abort the transport instead.
Participants often expressed concerns about the patient's well-
being and safety during an IHT. Some participants thought that
patients most likely did not remember if a critical incident had
occurred; thus, participants seldom described that they had
informed the patient or relatives of the incident afterwards.

“Things happen quickly and when a problem was detected, it
was also solved quickly; it took just a minute and then we were
on our way again. But, you draw your attention away from the
patient, and if something else were to occur, for example, if the
patient's condition deteriorated… then your focus is somewhere
else for a minute or a couple of minutes.” (1)

The third subtheme, a demanding task, identified how IHTs
affected participants' workload and working environment in the
ICU. Participants described how they perceived an IHT as a physi-
cally demanding task that involves heavy lifting, unmanageable
beds, and unsuitable working positions. The IHT also caused stress
among participants, such as when incidents that they had not
predicted occurred. In addition, participants were aware that there
was a possibility that the transport itself would cause more harm to
the patient than the possible benefits of the examination or pro-
cedure. Moreover, they recognised that being away from the ICU
meant that the workload would increase for those colleagues left in
the ICU and that the level of care for other patients might be
affected.
ring intrahospital transport of critically ill patients: A critical incident



Table 2
Type of critical incident during intrahospital transport (n ¼ 46).

Type of critical incident Frequency (%)

Clinical deterioration of the transported patient 11 (24)
Miscommunication and/or cooperation problems 8 (17)
Smooth transport characterised by preparedness and good cooperation 8 (17)
Problems with medical treatment and/or drains and tubes 5 (11)
Nonfunctioning transport equipment 4 (9)
Nonfunctioning elevators 4 (9)
Misjudgement of competence needed 3 (6)
Hazards in the surrounding environment 3 (6)

Table 3
Categories and subcategories from content analysis.

Categories Subcategories Verbatim quotes

Organisational prerequisites Coordinate the
transport process

“The transfer is the most vulnerable phase. Therefore, it's beneficial if we can spend as short a time as possible in
‘transit’, i.e., perform as quick and smooth a transfer as possible. That means that the receiving unit needs to be
prepared and that both the receiving and departing units need to be synced. I believe that's a key to success and
something that hampers things when it goes badly.” (19)

Availability of
resources

“You want to have someone with you that knows the routines, preferably three people. Then, if something were
to happen, one can always run for help and there would still be two people left with the patient.” (14)

Suitable transport
environment and
equipment

“It would be beneficial to have the radiology department closer to the ICU, right next to itdto have as a short
distance as possible, and no elevatorsdas few elevators as possible and as close to help as possible, if something
were to happen.” (15)
“It is a big advantage that we have the same surveillance monitor, the same ventilator, and the same infusion
pumps [as in the ICU].” (14)

Professional skills
and attributes

Anticipate and
predict

“Beforehand, go through everything that can gowrong so that you don't just send a patient out into the hallways
without thinking carefully: What might be a problem? What can happen between the ICU and receiving
department? […]. All the time, I try to think proactively: What could happen during the next 2 min? Because
during exams you are not as close to the patient as in the ICU.” (15)

Maintaining
composure

“When I started to work in the ICU, we always rushed during transport. I think this was because we did not like
to be away from the ICU with a critically ill patient. If something were to happen, you are quite alone. Then we
thought, the quicker we can complete the transport, the sooner we will be back at the ICU. But, it is not like that.
It is much better to take it slowly, step by step. That minimises the risk of unexpected events.” (7)
“The stressful part is that I have to perform the transport quickly. I need to get down quickly and back quickly
because I have an additional patient. If I didn't have another patient, it would be different; but actually, I do have
another patient as well.” (6)

Knowledge and
experience

“If the person attending doesn't have the knowledge required, they may not know our equipment so well and
theymay not even have been in the radiology department. That means there are many new and unfamiliar tasks
for that person. Basically, knowledge is the key.” (17)

Transport team
competence

“At that time, we were very lucky that there were two nurses attending the transport. At least I felt that.
Sometimes there is one nurse and two assistant nurses. Then you can get very lonely if you need help with
medication or something else.” (16)

Behaviours and actions to
perform transfers safely

Plan and prepare “A successful transport… you should be well prepared beforehand and bring along all the things that you might
need. You should have people that you trust, and of course, have control over your patient. And you had to have
communicated with the receiving department ‘At what time should we be there?’ ‘What should we do?’ to
ensure that everybody knows what to do.” (13)

Cooperate and
communicate

“I think wemanaged the incident well within the team.We followed the principles of ABCDE, protect the airway
first, and that's the most important! Then, we asked for help quickly.” (2)
“You need to communicate: ‘If you do that, I do this.’ […] I believe that communication is the key, that everybody
knows what you are doing.” (6)

Lead the team “The one responsible for the transportdthere is always someone on the team that knows the patient, usually a
nurse, who also is responsible for the transport. That person has the overall responsibility for the patient's care,
no matter which situation might occur.” (1)

Adhere to assigned
team role

“You need to communicate between the professions, to ensure that everybody knows their role, who is
responsible for what.” (2)
“I think you need to work as a team. You should know beforehand who is responsible for what and how to
proceed.” (6)

Follow routines “We knowwhat to do; we have a well-preparedmodel to work accordingly, even [in the radiology department].
Somehow, everybody knows all the steps. […] I think it is because we have a routine, and we do it often.” (14)
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“I'm aware that during CT, the intracranial pressure might rise
since the patient has to lie down, and I tolerate it. But still, it is
quite stressful to see the [patient's] pressure rise high.” (4)

Because IHT is a task requiring both human and nonhuman
resources, performing transfers at night or on weekends was
sometimes perceived as more stressful than performing IHTs in the
daytime. Moreover, planned IHTs were avoided at night; therefore,
when these did occur, the IHT tended to be urgent and the patient
Please cite this article as: Bergman L et al., Improving quality and safety du
study, Australian Critical Care, https://doi.org/10.1016/j.aucc.2018.12.003
tended to be more unstable. However, the task itself was described
as being similar to IHTs in the daytime.

3.2.2. Performing when it matters
Despite worries and concerns, participants felt confident that

they could act effectively and in a timely manner when an incident
occurred. Hence, participants trusted their own abilities to handle
unexpected events (i.e., ‘performing when it matters’). However,
several requirements to feel confident and safe during IHTs were
revealed. These are reflected in four subthemes.
ring intrahospital transport of critically ill patients: A critical incident
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Fig. 1. Requirements for safe intrahospital transport; the relationship between organisational prerequisites, professional skills and attributes, and behaviours and actions to perform
transfers safely.

L. Bergman et al. / Australian Critical Care xxx (xxxx) xxx 5
The first subtheme, confidence in handling the unexpected,
identified that participants trusted their own competence to act
appropriately if an incident occurred. Notably, they often perceived
that their actions had been adequate for the circumstances. When
asked if they could have done something differently, participants
often referred to actions or events that could have prevented the
incident from happening. In addition, when they knew that they
were able to handle unpredictable situations, participants felt more
confident in performing IHTs.

“After 20 years, you have attended many, many transports.
Therefore, you can predict a certain amount of things that might
happen and you can prepare accordingly. Also, some things you
know can't happen, which makes you feel more confident.” (7)

After a critical incident, participants normally reflected on their
actions. Sometimes they expressed feelings of frustration or regret
for not being able to predict and prevent the incident from
occurring.

“If something serious had happened to the patient, resulting in
an actual adverse event, I would have taken it very personally
because I was the one in charge, not just a team member.” (2)

Furthermore, participants described that when a critical inci-
dent occurred, they acted according to their assigned team role,
which was related to the subtheme trusting the team. Participants
Table 4
Themes and subthemes regarding healthcare professionals’ experiences of trans-
porting critically ill patients within the hospital.

Theme Subtheme

A hazardous process Outside the safe ICU setting
Compromising patient safety
A demanding task

Performing when it matters Confidence in handling the unexpected
Trusting the team
Professional responsibilities
Safeguarding the patient

Towards safe practice Overcoming hazards
Interprofessional teamwork and
collaboration across the hospital
Intrahospital transport is not ‘just routine’

ICU, intensive care unit.
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had to trust their fellow team members to have knowledge about
their team role and responsibilities. However, teamwork was
described as dynamic and subject to change, depending on the
situation. For example, if the team leader was less experienced,
other members of the team could support them in various ways.
Hence, the value of being supported by other colleagues was often
emphasised. The CCNs frequently expressed feeling supported
when another CCN or a physician was also attending the transport.
Novice CCNs felt supported when senior colleagues attended the
transport.

“The feeling that you know each other and you know what to
expect from each other, that everybody feels confident in his/her
role and that we can trust each other if something were to
happen […]. This feeling of trust can be difficult to achieve when
you are a new employee when you don't know your fellow
colleagues well and they don't know you.” (18)

The next subtheme, professional responsibilities, revealed how
CCNs and physicians perceived their responsibilities differently.
The CCNs described that they had overall responsibility for patient
care during transports. This included being in charge of and coor-
dinating the team's work. Physicians described their foremost re-
sponsibility as making a correct judgement regarding whether the
patient should be transported or not. This included responsibility
for colleagues as they did not want to expose the team to a haz-
ardous situation. Physicians also described how their role on the
team varied from being a team leader with full control over the
team's work to being more of a consultant, attending for a special
purpose, and helping when needed.

“As a physician, youmight not give 100 percent attention during
transports, even during those transports when you are present.
During most transports, we don't attend at all. Then there is a
sliding scale of whenyou attend and give your full attention.” (9)

In the final subtheme, safeguarding the patient, participants
described how the IHT process requires involvement from several
different care providers within the hospital, such as staff from the
radiology department or the operating theatre. However, CCNs and
physicians from the ICU felt an overall responsibility for the pa-
tient's care. Moreover, they considered themselves to have the best
knowledge regarding the patient's interests and specific needs.
When conflicting interests occurred, they sometimes felt that they
had to protect the patient, especially during examinations.
ring intrahospital transport of critically ill patients: A critical incident
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“If the staff of the radiology department are experienced and
used to handling our patients, there are seldom any problems.
But sometimes, for example during on-call time [evening,
nights, and weekends], they are less experienced. They might
feel insecure about how to treat our patients. […] Then you have
to tell them.” (6)

To protect the patient's best interests, CCNs sometimes had to
get assistance from a physician. This was also described by physi-
cians, who sometimes had to attend the transport for the purpose
of making decisions and communicating its success to colleagues in
other departments.

“Sometimes my role [as a physician] during transport is not to
treat the patient but to be present to control the examination and
see the Results straight away. Also, I might have to discuss the
examination with the physician in the radiology department.
There might be a need to call other specialists such as a
neurologist or a surgeon straight away. Sometimes, I need to be
there to make decisions that might be difficult for the nurse to
make.” (19)
3.2.3. Towards safe practice
The third theme describes important actions to progress ‘to-

wards safe practice’ (i.e., to improve IHT safety). The three sub-
themes, overcoming hazards, interprofessional teamwork and
collaboration across the hospital, and IHT is not ‘just routine’, cap-
ture suggestions for improvement and attitudes towards existing
risks and hazards. Overall, the theme reveals the importance of
correcting existing hazards before they cause patient harm. This
requires actions by the individuals performing IHTs (such as
enhanced collaboration) as well as organisational improvements,
including improvement of attitudes towards IHT safety.

In relation to the first subtheme, overcoming hazards, partici-
pants emphasised the importance of learning from critical in-
cidents to further improve the IHT process. Notably, some
participants expressed feelings of frustration that incidents actually
had to occur before the local management acted, even if an incident
was caused by a well-known safety hazard. Others expressed that
they were satisfied with how the local management handled their
safety concerns. However, when experiencing a critical incident,
participants were more likely to double-check the specific hazard
involved in the next IHT, even if they knew that checking it might
not be effective. Therefore, they had to trust that the systems
involved, such as the elevators and other supportive resources,
would work.

“Thus, you have to believe that the elevators will work. I'm quite
cautious to check before departure that I bring, for example, the
acute care bag and a telephone. But in this situation, could we
have acted differently? I mean, we used the elevators one or two
hours before […]. So, I don't know… for sure we could have
done something differently. Actually, no; I don't think so, not
regarding the elevators.” (10)

The second subtheme, interprofessional teamwork and collab-
oration across the hospital, shows the importance of teamwork and
collaboration during IHTs. The CCNs often described that they
wanted more interprofessional teamwork. This did not necessarily
include having a physician present during every transport. Rather,
they desired more engagement, such as physicians being available
by phone or making a plan together on how to act if something
happened. Physicians considered the CCNs qualified and competent
to perform transports in most cases, without their assistance.

“In general, I appreciate when physicians are engaged before a
transport, that they are present in the room and ask: ‘Does
Please cite this article as: Bergman L et al., Improving quality and safety du
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everything feel okay? Do you have any questions?’ Also, that he
or she gives clear directives, so that I know what to do if
something happens. Furthermore, I appreciate when physicians
make themselves available, for example stating: ‘Just call me if
anything happens and I will be there straight away’.” (2)

Moreover, participants described needing to trust in the
expertise of others involved in the patient's care during IHT, for
example, regarding a specific examination or intervention. There-
fore, mutual respect towards the responsibilities across the hospital
was highlighted as important to improvement.

Finally, participants described how performing IHTs was an in-
tegral part of participants' regular work in the ICU, reflecting the
subtheme “intrahospital transport is not ‘just routine’.” The CCNs
described that they became accustomed to being independently
responsible for critically ill patients during transports. However,
they also highlighted the need to consider transport a high-risk
process.

“Actually, it is quite a big thing, but sometimes we don't think
about it because we perform so many transports. But we leave
the ICU with very sick patients out in the hallway and if some-
thing happens you are very vulnerable. Sometimes, we might
not see it as risky as it is; we just go. But we should have more
respect towards what we do. Actually, we walk away with a
patient who is receiving a high dose of vasopressors and 80%
percent oxygen on the ventilator, carrying only a small venti-
lator bag and a phone to call the doctor if needed.” (13)

4. Discussion

This study explored nurses' and physicians' experiences and
practices associated with critical incidents that occur during the
transport of critically ill patients within the hospital. Requirements
for safe IHT were identified, including skills and actions important
to the prevention and management of critical incidents. To the
author's knowledge, the strategies used by nurses and physicians to
maintain safety during IHTs have not been identified and described
previously. However, complementary to technical skills, nontech-
nical skills such as teamwork, situational awareness, and leader-
ship, have been increasingly recognised as important for delivering
safe and high-quality care,22e24 including in the critical care
environment.25,26

In this present study, participants felt confident that they would
act effectively and in a timely manner if and when an incident
occurred. Notably, it became evident that situation awareness
(described in this study as anticipating, predicting, and preparing
accordingly) was perceived as an important practice for conducting
safe IHTs. Situation awareness has been defined as the under-
standing of a situation and its possible outcomes.27 The concept
involves gathering of information, interpretation and understand-
ing of data, and predicting what can happen in the future.27 Situ-
ation awareness influences the decision-making process of how to
respond to a situation and can be affected by factors such as
experience of the task provider, task workload, and distractions or
interruptions.24 Findings of this study concur with those of Fanara
et al.28 who emphasised that anticipation, both regarding deterio-
ration of the patient's condition and possible equipment and
organisational complications, plays a key role in planning IHTs.
Furthermore, present results implied that situational awareness is
crucial to maintaining safety during the whole IHT process.
Therefore, it is suggested that task workload, distractions, and in-
terruptions should be minimised before and during IHTs. Also,
attention should be paid to support healthcare professionals'
ring intrahospital transport of critically ill patients: A critical incident



L. Bergman et al. / Australian Critical Care xxx (xxxx) xxx 7
abilities in anticipating, predicting, and preparing accordingly to
different scenarios that might occur during IHTs.

In this present study, the importance of effective and well-
functioning transport teams became evident. Both individual and
collective nontechnical skills such as communication, team coor-
dination, and team leadership were perceived as essential to per-
forming safe IHTs. Apart from one recently published study by
Latzke et al.29 indicating that good teamwork and a climate of
safety reduce adverse events during IHTs, there are few studies
investigating the effect of team performance on safety during IHTs.
However, findings of this study are consistent with evidence
demonstrating an association between high-quality teamwork and
improved patient safety in critical care settings.26,30 Importantly,
current findings imply that collaboration within the team, as well
as improved interprofessional collaboration, might enhance IHT
safety. Both improved nurse-to-nurse and nurse-to-physician
collaboration have been significantly associated with better pa-
tient safety outcomes in acute care hospital settings.31 Hence, the
effects of teamwork and collaboration on patient safety outcomes
during IHTs need to be further investigated.

Required teamwork skills might differ according to the specific
characteristics and type of team.32 Importantly, in addition to
frequently facing various procedural and environmental safety
hazards,33 IHT teams are composed of members that are constantly
changing.29 A recent review by Ervin et al.34 on teamwork in the
ICU points out that low temporal stability within teams can impede
team dynamics. Furthermore, ICU teams often have to work in a
physically and emotionally challenging environment; therefore,
effort is needed to develop actionable interventions aiming to
improve advanced team-based care in the ICU.34 This is in line with
results of this study, implying that improving team performance
could be one way to reduce transport-related incidents. Therefore,
it is suggested that findings from the present study could inform
future interventions aiming to improve teamwork during IHTs in
critically ill patients.

In this present study, an IHT was described as a demanding,
unsafe task requiring time and resources. These results are
consistent with those of other studies concluding that IHTs influ-
ence the work environment of healthcare providers in the ICU.35,36

These findings are important because stress, fatigue, and high-level
work demands are known to increase adverse patient out-
comes37,38 and might affect both teamwork and patient safety.39 In
this present study, most critical incidents were perceived as being
related to clinical deterioration of the transported patient (24%),
which may or may not be avoided. Safety concerns by healthcare
professionals during IHTs must be recognised as they could
potentially lead to errors. Moreover, applying a human factor
approach, patient safety activities should not only mitigate hazards
but also improve and support human performance.40 Hence, future
interventions should include supportive actions for healthcare
professionals alongside reductions in IHT-related safety hazards.

In addition to practices that are important for safe IHTs,
organisational prerequisites such as suitable equipment and
environments were identified which are critical for IHT safety and
are amenable to improvement. Current findings confirm previously
published findings regarding IHT safety.9,28 The use of different
strategies, such as checklists,41,42 training interventions,43 and
technical solutions,44 has been suggested to improve safety during
IHTs. Therefore, it is suggested that future solutions for safe IHTs
should include improving environmental and technical re-
quirements alongside support of technical and nontechnical skills
among members of the transport team. Furthermore, it was noted
that patients were seldom informed when incidents occurred.
Research has suggested that patient engagement in the ICU could
contribute to safer care.45,46 For example, Dykes et al.46 found that
Please cite this article as: Bergman L et al., Improving quality and safety du
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implementation of a patient engagement program together with
structured team communication in the ICU was associated with a
reduction in adverse events and improved patient satisfaction.
Consequently, patients’ perceptions of and participation in the IHT
process need to be further investigated.

The following limitations of this research must be acknowl-
edged. First, the data collected were retrospective in nature and
relied on participants' recollection of critical incidents. The ability
to recall events differs among individuals and may become dis-
torted over time. However, critical incidents were easily recalled for
the most part, and detailed descriptions of the incidents were
provided by participants. When complete details are given, it can
be assumed that the information is accurate.47 Second, this study
investigated how nurses and physicians perceived their actions
related to critical incidents; no data were collected on whether
these perceptions were consistent with their behaviours. Third, the
number of critical incidents included in this study might be
considered too small a sample to provide an accurate description of
participants’ behaviours and actions;13 however, more recent
methodological studies have suggested that fewer events can
provide sufficient information to be able to perform an adequate
analysis.48 In the present study, data were collected until no new
information was obtained and redundancy was achieved (i.e., data
saturationwas reached). Moreover, the scope of the study was well
defined, and the topic being studied was obvious and clear to
participants.49 This resulted in that critical incidents were richly
described in a detailed manner, often containing numerous be-
haviours and actions related to the IHT process. Hence, the sample
size and number of incidents included in the study appeared
adequate for analysis.

5. Conclusions

The findings of the present study showed that a multifaceted
approach is needed to perform IHTs safely. First, organisations need
to provide a supportive and sustainable IHTenvironment, including
adapted technology and equipment. Second, the transport team
must possess the required technical skills and knowledge. Third,
individual and collective nontechnical skills such as situational
awareness and teamwork are essential to ensure that IHT safety
hazards are anticipated and corrected before causing patient harm.
These findings are important in that they highlight specific op-
portunities to support and improve performance among healthcare
professionals, as well as the quality and safety of critically ill pa-
tients during IHT.
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