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Abstract
Background Uncertainty and change are the inevitable challenges facing emergency nurses, as they are
bound by the nature of emergency care. During an epidemic event, emergency care settings are
intertwined with urgency, uncertainty, and change, which continuously pose challenges to emergency
nurses on their capacity to act on their duties in a well-planned and systematic manner. However, there
has been a paucity of understanding concerning emergency nurses’ actions and strategies to address the
instabilities and vulnerabilities of the circumstance. The present study aimed to explore emergency
nurses’ behaviours and strategies in addressing the challenges of uncertainty and change during an
epidemic event.

Methods A qualitative design based upon a Straussian grounded theory approach was selected as the
method of inquiry. A total of 26 emergency nurses from Hong Kong were recruited in the study by
purposive and theoretical sampling strategies. Semi-structured, face-to-face, individual interviews were
conducted for data collection. The data were transcribed verbatim and analysed through the grounded
theory coding procedures. The COREQ guidelines were applied in the reporting of the present study.

Results Rehearsing for improvisation was revealed as the core category. Four interplaying sub-categories
were identi�ed: (a) sensing the unclear situation, (b) equipping for the impending battle, (c) calibrating to
the evolving guidelines, and (d) navigating the new role and duties. The nurses demonstrated their
prudence to orientate themselves to an ambiguous work situation and displayed the �exibility to embrace
changes in their practice, roles, and duties.

Conclusions The �ndings delineate that emergency nurses were required to prepare and equip themselves
with skills and strategies to improvise and adapt to the management of an epidemic event. The �ndings
also offer insights into the development of education and training schemes that allow emergency nurses
to acquire and augment their abilities of decision-making and problem-solving in public health responses.

Background
Over the recent decades, the appearance of emerging infectious diseases (EIDs) with pandemic potential
has been accelerating because of the intensifying global commerce activities as well as the widespread
disruption of ecological systems [1]. Despite the enormous amount of efforts channelled into advancing
mechanisms and technology in infection prevention and control, EIDs continue to represent a substantial
health threat to the public health, posing an explicit challenge to both developed and developing countries
[2]. To tackle the long-lasting pandemic threats towards people worldwide and ensure global health
security, it is of paramount importance for international communities and organizations to collaborate
and coordinate the global endeavours in enhancing public health surveillance and response capacities
[3].

Allied with the global endeavours to combating the spread of EIDs and the occurrence of epidemics is the
local efforts of healthcare systems and healthcare institutions. To improve healthcare facilities’ capacity
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to meet possible challenges during an EID outbreak, the World Health Organization (WHO) has
formulated a preparedness checklist for potential outbreaks [4]. The checklist portrays the structure of an
incident command system, assisting healthcare administrators to gain ground on e�cient functioning in
a hospital-based response to an outbreak. To strengthen the preparedness and response planning of
local healthcare systems, the checklist offers advice for the establishment of a network of healthcare
facilities, which consists of public hospitals, private hospitals, professional medical organizations, and
other non-governmental organizations [5]. This network would coordinate the multi-sectoral collaboration
of healthcare system units and departments in preparing for and responding to an EID event, in the
aspects of disease surveillance, infection control, quarantine, treatment, and prophylaxis [6].

The capacity to potential outbreak respond involves healthcare institutions and facilities not only drawing
up contingency plans to meet the precautionary needs required, but also preparing and equipping
frontline healthcare providers for impending disease situations [7]. Within the healthcare system, accident
and emergency departments (AEDs) are directly available to the public and serve as the main gateway to
the delivery of healthcare services, and emergency nurses therefore have often been at the forefront of
outbreak response [8]. Indeed, they are involved in various duties during the management of an epidemic
event, such as early recognition of suspected or infected patients, implementation of proper infection
control measures, and coordination of patient logistics [9].

However, it is reported that emergency nurses could be confronted with various di�culties in the process
of EID management. For instance, one of the major challenges emergency nurses faced amid an EID
outbreak is the elevated but unpredictable risk for infection. The risk for exposure to infected patients in
the emergency departments was considered to be greater than healthcare professionals from other
disciplines during an epidemic event, as the infectious status of the attendance of emergency
departments are mostly undiagnosed and uncon�rmed [10]. In addition to the occupational risk for EID
infection, another issue encountered by emergency nurses that has been repeatedly reported in the
literature was the changes of existing guidelines and recommendations that occur in addressing a
particular EID. Studies have highlighted that emergency nurses were required to adjust their practice
frequently and rapidly to address the amendments in infection control guidelines, while such
amendments could be subtle and implicit [11, 12]. It is suggested in the literature that the antecedents of
these challenges could be consequential to the uncertainty and changes experienced by emergency
nurses in the workplace during an outbreak, suggesting that that changes and uncertainty within the work
environment is one of the major and primary barriers to emergency nurses practice [13]. While the
uncertainty and changes encountered by emergency nurses have been revealed in the literature [14, 15],
there has been a paucity of understanding about emergency nurses’ actions and strategies to overcome
the barriers and address the instabilities and vulnerabilities of the circumstance. Addressing such gaps
might offer insight into the development of plans and interventions for promoting the preparedness and
response of emergency nurses in prevailing EID events. Thus, the present study aimed to explore
emergency nurses’ behaviours and strategies in addressing the challenges of uncertainty and change
during an EID event.
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Methods
Design

The present article serves to depict the data from a larger doctoral project pertaining to the discovery of
the process of how emergency nurses engage in the management of EIDs. The present study focuses on
illustrating data regarding the behaviours and strategies of emergency nurses in tackling challenges
originated from uncertainty and change at the workplace during an EID event. The Consolidated Criteria
for Reporting Qualitative Research (COREQ) guidelines were applied in the reporting of the present study
[16].

Given the nature of the aim of the research, a qualitative study was set up to explore emergency nurses’
perceptions and experiences in the events of epidemics. A grounded theory approach [17] was selected to
guide the interactive process of data collection and analysis. This approach places a priority on the
interpretation of roles and interactions among individuals within the embedded realities of a
phenomenon, which offers insights into the elements that shape their beliefs and behaviour patterns [18].
Although the aim of the present study is not to sophisticate or establish a substantive theory to elucidate
emergency nurses’ behaviours amid EID events, the grounded theory approach for data collection and
analysis is considered to be relevant in the present study. By adopting such an approach to guide data
collection and analysis scheme, the interactions between emergency nurses and their situated work
environment over the course of EID management were discovered, facilitating an understanding of the
actions and strategies they adopted in overcoming the challenges of uncertainty and changes at work.

The Straussian framework of grounded theory data collection and analysis was adopted in the present
study. This framework offers explicit and well-de�ned analytical steps for data analysis with the
provision of a coding paradigm, facilitating the discovery of associations among conditions, interactions,
and consequences [17]. The detailed framework of data interpretation supports the procedural operations
of the data analysis process, which might help to establish the plausibility and completeness of the
�ndings while preserving the intertwined and dynamic nature of the data [19]. Thus, the Straussian
framework was employed to help address the inherent aim of data collection and analysis of the present
study, which was to gain an in-depth comprehension of emergency nurses’ perspectives within the social
interaction process of EID management.

Participants

In line with the grounded theory approach, the recruitment of participants in the present study consisted
of a combination of purposive sampling and theoretical sampling strategies. At the beginning of
sampling, a purposive sampling scheme was employed to recruit the �rst 10 participants. This allows for
the selection of participants among the relevant population according to an initial set of criteria [20].
Criteria for selecting the participants were as follows: (1) fulltime registered nurse in emergency
departments in Hong Kong; (2) Cantonese and English-speaking; and (3) willing to take part in the study
to share their experiences. In the later phase, participants were solicited through a theoretical sampling
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scheme. This sampling strategy is an iterative process, in which data seeking and eliciting is driven and
performed on the basis of concepts that the previous data alluded [21]. It enables the ongoing
development and elaboration of preliminary concepts and categories that emerge in the process of data
analysis, and thus grants greater representativeness to the �ndings [22, 23]. The recruitment of
participants through theoretical sampling continued until data saturation was achieved, in which a
repetition of responses was gathered with no new categories emerged from the data [24]. Eventually, 26
emergency nurses participated in the study. The demographic information of the participants is
summarised in Table 1.

Data collection

Data were collected through conducting semi-structured, face-to-face, individual interviews with the
participants by the �rst author (SKKL). Once eligible individuals agreed to participate, they were provided
an information sheet explaining the background and objectives of the present study. The details of their
involvement in the study were also indicated and described in the information sheet. After con�rming the
participants understand the nature of the study and their participation, an interview was scheduled with
each participant which the locations and time were arranged according to their preferences. Prior to the
interview, demographic information of the participants, such as age range, ranking, and years of work
experience, were collected with the use of a demographic data sheet. The interviews were audiotaped
under participants’ permission. An interview guide, which included board and general open-ended
questions, was followed to simulate participants thoughts and opinions regarding their experiences in
tackling uncertainty and change during epidemics (see Figure 1). For participants who were recruited by
theoretical sampling, areas that were of particular interest to the study were highlighted in the interview
guide, while modi�cations were made to those areas for each interview to address the progress of data
analysis and category development. A total of 26 interviews were conducted, and the length of the
interviews ranged from 55 minutes to three hours.

Data analysis

In the present study, the process of theoretical sampling, data collection, and data analysis was
characterised as a concurrent procedure that took place simultaneously. This indicates that retrieved
insights emerged from the interviews during data analysis helped navigate and inform the directions for
subsequent data collection and thus, theoretical sampling [18]. Prior to the analysis of data, each
audiotaped interview was transcribed verbatim by the �rst author (SKKL). The transcripts were then
checked against the interview tapes to ensure the accuracy of the transcription. Once the transcription
was completed, data analysis commenced with the guidance of the three-phase coding framework
suggested by Corbin and Strauss [17], namely, open coding, axial coding, and selective coding.

The �rst step of the data analysis process was open coding. The primary emphasis in this phase is to
discover preliminary codes and categories from the data. In the beginning, the textual content of the
interviews was read and reread several times by the �rst author (SKKL) to capture a general
understanding of the participant’s points of view. After that, each transcript was scrutinised in detail by
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examining the content line-by-line and paragraph-by-paragraph. Concepts and meaning in the passages
that were considered to be of analytical relevance were coded. The codes were further interpreted by the
constant comparative method that existing codes were compared with codes emerged from preceding
analyses [19]. Those shared similarities in features were collated to form categories.

In the axial coding phase, established categories were re�ned through examining their connections with
each other. In addition to the constant comparative method, the coding paradigm offered by Corbin and
Strauss [17] was utilised as an analytic tool to facilitate the exploration of relationships among
categories. The coding paradigm highlights four main components for the establishment of connections
among categories, which are phenomena, conditions, interactional strategies, and consequences. Related
categories were connected and further developed into more sophisticated categories that consisted of
clusters of categories and sub-categories.

The aim of the third phase, selective coding, was to identify the core category that was able to underpin
the central essence of the phenomenon of inquiry. The core category is characterised by several
properties, such as frequent appearance in the data, a considerable degree of abstraction, and extensive
connections with all the other categories and codes [17]. In the present study, the determination of the
core category was discussed among the authors, and a consensus was made on deciding Rehearsing for
improvisation to be the core category that was capable to represent the whole phenomenon under study.

Results
Rehearsing for improvisation was identi�ed as the core category, delineating how emergency nurses
thrived in uncertainty and change in various areas of their practice during epidemics. Four interplaying
sub-categories were identi�ed: (1) sensing the unclear situation, (2) equipping for the impending battle,
(3) calibrating to the evolving guidelines, and (4) navigating the new role and duties. These categories
present the emergency nurses’ strategies in addressing uncertainty and change while engaging in EID
management.

Rehearsing for Improvisation

While it may seem oxymoronic to describe a behaviour of rehearsing for improvisation, the �ndings
revealed that emergency nurses were required to prepare and equip themselves with skills and techniques
to improvise appropriate decisions and actions in addressing changes and uncertainty during an
epidemic. In this circumstance, everyday duties posed challenges to their physical, emotional, and
psychological capacity to adapt. The comment below illustrates how an experienced emergency nurse
responded to untoward incidents when engaged in EID management:

Various unexpected issues that demand our action come all of a sudden, and we are unable to stop or
control them. At this moment, it is time to examine our ability to stand the test of these challenges. It tests
our leadership, our problem-solving skills, and our ability to improvise. In addition, it challenges our
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critical thinking skills and decision-making abilities. These are all crucial as we work in the accident and
emergency department, especially in the midst of unpredictable and unforeseen events. (P16)

This view was echoed by another participant, who indicated that technical solutions were inadequate and
unavailable for emergency nurses to handle unexpected issues while engaged in EID duties. The
participant remarked that it was crucial to identify alternatives and respond to issues on an impromptu,
rather than on a prepared basis:

It could be chaotic and problematic in managing EID. We are not able to predict what is ahead waiting for
us to handle. Things can happen in a way that is poles apart from what is written in the protocol. (P14)

This participant went on to share his experience in an incident during the period of the Ebola virus
disease outbreak, while a patient with suspected infection displayed uncooperative and aggressive
behaviour:

There was once a suspected Ebola case transferred to our department via ambulance. The patient had
developed signs of infection, therefore we considered him to be high risk and arranged an isolated room
for quarantine purposes. But then the patient started to be uncooperative and aggressive, perhaps
because of communication problems, as the patient was from an ethnic minority and there was no
interpreter available at that moment. Suddenly he turned violent and assaulted our staff and we had to
subdue and restrain him, while we had no time to gown up in PPE. At that time, we were so helpless and
we were afraid of being infected. The guidelines and protocols did not mention what we could do in this
situation, and we had to count on ourselves. (P14)

This incident showcased a situation emergency nurses encountered while engaging in EID management
of an unpredictable and unexpected event, as described by some participants, that “stirred up troubles”.
Instead of following established protocol, emergency nurses were required to prepare and equip
themselves with skills and strategies to improvise and adapt in such a situation.

(1) Sensing the unclear situation

Some participants expressed the belief that the
most pertinent way to resolve uncertainty was to
obtain relevant information to address any erratic
situations. Indeed, gathering up-to-date information
was considered by participants to be a crucial
component for emergency nurses to acquire a
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general picture of the nature and progress of an EID
scenario, enabling them to orientate themselves to
the circumstances. A participant highlighted the
importance of obtaining relevant information when
gaining familiarity with an EID scenario as follows:
It is of the utmost importance that you know what is happening. As long as you understand the situation,
you realize the problem. You have to acquire the latest information and maintain an up-to-date
understanding of the situation. (P16)

One of the major concerns raised by the participants was about the quality of the information, as some of
them pointed out that the information they received was not standardized. Participants stated that the
information provided by their colleagues, which included disease information, infection control
guidelines, and patient logistics protocols, was sometimes inconsistent, leading to confusion. Although
they worked in two different hospitals, these two participants held similar opinions about the
inconsistency of the information they received. One of the participants described the problem as follows:

The information could sometimes be regarded as ‘hearsay’. Perhaps one staff member had said
something about the disease, then others started to discuss and circulate the information. However, no
one had con�rmed the creditability or sources of that piece of information. The information might be
distorted, exaggerated, or even misleading. However, we do not have an o�cial and standardized source
for obtaining information, and therefore hearsay persists among staff. (P20)

While facing issues such as information overload and inconsistent information, participants highlighted
that personal alertness and vigilance were also required in addressing the unclear situations they were
facing, instead of depending entirely on provided information. In their everyday work, emergency nurses
served as gatekeepers who were closely connected to the community, which helped provide clues as to
the disease trend and progress and allowed them to reveal the development of the general disease
situation. The comment below illustrates how a participant recognized the outbreak of H1N1 in�uenza
through engaging in routine practice:

You know about the disease situation and progress at work, especially if you are the triage nurse. There
was a large number of patients attending AED and eight out of 10 had similar �u-like symptoms, you
would then realize and be able to tell, there was something wrong, it was the in�uenza that was causing
this. Then you read the news, and took note of the announcement from the Department of Health about
recent outbreaks, and you would be alert as to what you had just come across at work. So, you started to
pay attention to the outbreak-affected regions, the mortality rate and the prognosis. You experienced it
and sensed it. This sense did not merely improve your alertness, but also provided you with the whole
picture of the outbreak, including the severity, the magnitude and the extent. (P17)
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(2) Equipping for the impending battle

Participants referred to EID management amidst
uncertainty as analogous to a “battle”, implying that
it was an immense hardship for them and they were
required to prepare beforehand and be well-
equipped to conquer the battle against EIDs. It was
suggested by the participants that they had to equip
themselves with relevant knowledge and skills, in
order to bolster their readiness both theoretically
and practically, to respond to an epidemic event. For
instance, one participant, who had extensive
experience in emergency care, suggested that
holding the relevant knowledge of an EID was a
basic necessity for their participation in an outbreak
response:
Sometimes there are junior colleagues making mistakes in simple tasks while handling EID cases. The
main reason is that they are not familiar with this type of knowledge. I often ask them to do some
infectious diseases revision. This is basic for emergency nurses. For example, being able to identify the
signs and symptoms of an EID is the most important task in EID management, but if the nurse did not
have the related knowledge, how can one differentiate infected patients from the others? (P17)

Indeed, engaging in EID event management required emergency nurses to demonstrate pro�ciency in a
variety of skills and techniques. The participants reported that this speci�c skill set, which included but
was not limited to clinical assessment skills and precautionary measures, enabled them to accomplish
various unforeseeable tasks in an effective and proper manner while engaged in EID management. An
advanced practice nurse highlighted the necessity of emergency nurses to develop the skill of rapid and
accurate clinical assessment for patient surveillance as follows:

An accurate primary assessment is the basic skill an emergency nurse should have, especially at the
initial triage. It is very important for us to really learn and be pro�cient in this skill, because on some
occasions, we only have a few seconds to make a triage decision. For example, imagine I am the triage
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nurse, and you are a patient walking towards me. While you are walking, I am already assessing your
condition, from your gait, your power, your posture, and your breath. Combined with a patient’s past
health history, vital signs, and chief complaints, I will have a preliminary picture of their condition.
Treatment could then be initiated if needed. (P21)

Considering the importance of obtaining pertinent knowledge and skills, there was a variety of sources for
emergency nurses to receive relevant education and learn the required techniques for engaging in EID
management, such as workshops and drills. These training, as described by the participants, offered
opportunities to AED staff to familiarize themselves with the process and procedure of managing
epidemic events, which were not certain but likely to occur. One participant shared her experience of an
Ebola drill, commenting as follows:

There was an Ebola drill in our department not long ago. We participated in a simulation for the
admission of a patient with con�rmed Ebola infection into the AED. It started from the very beginning,
from receiving a phone call from the ambulance for the admission of the Ebola case, to triage, to the
treatment and arrangement. Staff were assigned to different roles in the drill, such as triage nurse and
nursing o�cer in-charge. We can learn and reinforce the importance of infection control through the drill.
We will know how to manage this kind of contingency if they really encounter such an issue in the future.
(P16)

Indeed, participants agreed that conducting training in a simulated environment offered a platform to
assist emergency nurses in preparing for an epidemic event, and in enhancing their performance to
respond to an EID scenario. Yet, the participants highlighted that it was also necessary for emergency
nurses to accumulate clinical experience to establish their readiness and pro�ciency in EID management,
which was irreplaceable, and would not be possible by only doing drills and receiving instruction. As
asserted by the participants, prolonged engagement in clinical settings offered a bene�t to emergency
nurses, because clinical wisdom could only be developed by immersing themselves in the substantial
aspects of everyday practice. The comment below illustrates a participant’s opinion on the signi�cance of
accumulated clinical experience on establishing readiness in managing an unanticipated situation:

In the management of EIDs, there are enormous unexpected issues that one might have no idea about
how to handle, unless one had accumulated clinical experience or there were others who could share their
own experience. It would be di�cult for a junior emergency nurse, who had never come across similar
issues in reality, to �gure out a solution, even if he had attended workshops or drills before. Only if he had
actually experienced this type of issue before, could he identify the possible di�culties that might
emerge. Then he would have learned from the experience and be ready to handle similar situations in the
future. (P22)

(3) Calibrating to evolving guidelines
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The development of an EID situation could wield
enormous in�uences on the implementation of
precautionary measures. Among the various
indicators depicting the progress of an EID
situation, the enacting of the three-tier response
level (Alert, Serious, and Emergency) was regarded
by participants as the most decisive consideration
for their hospitals and departments in stepping up
the requirements for routine infection control
practice. Stringent infection control
recommendations were established to tie in with
the exacerbation of the disease situation. Most
participants valued the relevance of these
accelerated infection control measures in
protecting both healthcare personnel and the public
from EIDs. However, the changes also impacted
emergency service delivery. Some participants did
not feel con�dent about their readiness to adhere to
the guideline changes due to lack of practice,
although instructions were provided. They
commented that there were distinct differences
between the new recommendations and the
practices they had been accustomed to following,
which caused additional complications in
successfully implementing the new
recommendations. One participant expressed
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concerns about adhering to the updated PPE
guidance in an Ebola response, depicting an
example of the challenges emergency nurses might
encounter in terms of guideline changes:
There are new recommendations on the standard of the PPE kits for use in handling patients with
suspected or con�rmed Ebola infection, including a new gown, thicker gloves, additional rain boots, and
an extra hood. It is different from the one we are used to using when dealing with other infectious
diseases. Not only the equipment, but also the methods and sequences in equipping and removing the
gear are totally new to us. Although we have been told and taught in workshops how to utilize the new
PPE, it is still di�cult for us to be readily familiar with the new recommendations without an opportunity
to practice. (P17)

With regard to the implementation of new measurements and protocols, participants had underlined the
signi�cance of the idea of calibration, in which new guidelines and recommendations were scrutinized,
selectively extracted and adjusted to �t the particular situation in practice. The comment below illustrates
how a participant described the process of calibration:

Learning from new guidelines and recommendations is like peeling an onion - you peel off something
layer by layer. What is left behind is something that could be incorporated into clinical practice. We
should understand that what we have learned or adopted formerly is valuable, and what we are doing
now is renewing it to �t the situation. We do not have to do everything by the book. Instead, we should
adapt to the process, and adapt to the situation. (P26)

Indeed, many participants suggested that it was of paramount importance to value both their experience
and the new recommendations through calibration. They might develop a tailored set of practices
through integrating the new recommendations into their experience, enabling them to adapt to the novel
needs of EID management. One participant illustrated his experience in adapting to the changes in
routine as follows:

In handling a new situation, coping with new challenges, your experience is always invaluable. However, it
is important to understand the core intentions embedded in the new guidelines and recommendations,
and combine what I have learned with the new knowledge. I would �lter the new guidelines and apply
them alongside my original set of practices, as long as those guidelines do not violate the basic
principles of what I have established from my clinical experience. It is the essence of the new guidelines
that I should take into account, but not rigidly adhere to any recommendations. (P14)

(4) Navigating the new role and duties
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In facing an EID event, the scope of emergency
healthcare services would be broadened with more
emphasis on infection prevention and control, on
top of the usual life-saving practice of emergency
care provision. Although all participants
acknowledged emergency nurses’ responsibilities
in an epidemic event response, some encountered
di�culties embodying the extended role in practice.
Some participants commented that the
responsibilities and duties of their role as an
emergency nurse had changed when they were
engaged in EID management. They suggested that
adjusting to the altered role was challenging,
because there was a lack of clarity surrounding
their role and orientation in the midst of an
epidemic event. For instance, one participant, who
was relatively new to the emergency care setting,
expressed concerns about articulating the role
expectations that accompanied the responsibilities
of an emergency nurse in the H7N9 avian in�uenza
scenario, as follows:
In the course of EID management, I have a feeling that I am not working in an AED. I formerly expected
that the role of an emergency nurse was to triage patients according to their conditions and offer care to
those who were in critical and urgent need. But now my role has changed all of a sudden and I am mainly
assigned to duties on infection prevention. It is true that the guidelines and measures for disease
prevention and infection control have been put in place, but the problem is, I personally am not yet in
place. (P12)



Page 14/23

On this topic, a participant who served as a department operations manager and was regarded as being
in a higher management position, offered an explanation for the instruction of minimal intervention in
suspected Ebola cases. She highlighted the importance of maintaining an open mind while facing a
signi�cant change in work practices, in the following way:

Ideally, we should do everything we can for patients, and this is what we always do in AEDs. However, we
should also consider the outcomes and consequences of our actions and interventions. For patients with
Ebola, resuscitation might not do much good for them while at the same time, it might subject our staff to
a risk of infection. There are various issues we have to consider when making a decision, and therefore
we have to be �exible and remain open on these grounds, rather than sticking to the same old rut all the
time. (P26)

A few participants agreed that working adaptively and �exibly was the essential attribute of emergency
nurses in navigating their altered role in accommodating evolving needs during EID management. They
generally acknowledged and displayed an acceptance of the extended role, and endeavoured to cultivate
adaptiveness and assimilate the duty and responsibility of infection prevention into their regular work
practices. As one participant put it:

Sometimes one should allow changes to take place and show openness towards the changes. Now, I can
say the practice of infection control has seemingly integrated as a usual component into my emergency
care practice, regardless of the alert level and disease situation. It is a process that takes time. (P13)

Discussion
The emergency nurses in the present study demonstrated their prudence to orientate themselves to an
ambiguous work situation and displayed the �exibility to embrace changes in their practice, roles, and
duties. To address uncertainty, emergency nurses attempt to obtain information regarding an
encountered situation, which involves information about the disease and speci�c guidelines in response.
Acquiring precise information during an EID event is essential for nurses, enabling them to obtain relevant
facts, such as disease identi�cation, management, and prevention. Also, effective information provision
could strengthen nurses’ capacity in offering health promotion and health education in the community,
which would help quell public fears [25]. Despite the importance of the expeditious provision of epidemic
information, the emergency nurses in the present study pointed out that the disease information they
received could be excessive and non-standardized, creating confusion and con�icts for them in practice.
The problem of information overload during epidemics is in fact reported in previous studies [26, 27],
indicating the need for healthcare facility administration and management to review and revise the
effectiveness of current information dissemination strategies and systems. Also, healthcare
administrators should not merely disseminate information among nurses across services, but also
streamline information appropriately in order to facilitate its integration into routine practice.

In addition to obtaining information from o�cial sources, nurses in this study reported that they would
gain an overall impression of a disease situation through observation and clinical encounters, as they
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would evaluate a disease situation according to the number of patients who presented with symptoms
and the severity of the disease. While such a strategy is seemingly useful for nurses in obtaining �rst-
hand information on an EID event, this might result in inaccurate estimations of the disease situation and
adversely in�uence their awareness of the situation [28]. For instance, in their study, Sridhar et al. [29]
reported that healthcare workers might underestimate their likelihood of Ebola infection, because the
incidence and seriousness of infection is comparatively lower from their practice experience than
infections quoted in the existing data. Consequently, this might undermine their awareness of the
disease. Therefore, healthcare facilities should maintain communication with nurses and other frontline
healthcare workers to facilitate a more precise estimation of the magnitude of an EID situation. Due to
the uncertainties surrounding the workplace environment and the rather provisional and uncon�rmed
information regarding a given disease situation, emergency nurses are unable to articulate the skills and
tactics required to handle relevant EID management tasks in a fully rehearsed manner. The �ndings in the
present study reveal that emergency nurses would uphold improvisational responses in part with limited
available information to support their decision-making and practices. These improvisational responses
are essential for nurses to expediently address unpredictable or unexpected events in the course of EID
management.

Following along with uncertain situations are the changes required to respond to such situations. In the
�ndings, these changes involve the changes in the situation, the changes in the information provided, and
the changes that nurses should accordingly be making. Indeed, it is repeatedly cited in the literature that
changes in the workplace always create tension for an organization’s stakeholders, including those who
decided to initiate the change, and those who were required to implement the change [30]. Changes in the
general clinical context of EID management would have considerable impact on nurses’ usual practice,
expectations, and work practices. A change of environment might induce structural changes in the
workplace, which might require nurses to change from a well-adapted and accepted behavior or working
style to a new and unfamiliar practice. These changes might induce insecurity and create further
uncertainty among nurses [31]. The changes might also pose challenges to nurses’ practice, as workplace
changes often involve possible increases in workload and the likelihood of mistakes being made during
practice [32]. This might possibly explain the reluctance of some nurses in the present study to accept the
changes in different aspects of emergency care provision during EID management.

As indicated in the �ndings, some nurses showed their willingness to acclimate to change despite the
possible di�culties, as they realized the importance of change in meeting new EID management
challenges. However, it was reported that inadequate time and opportunity was allocated to allow them to
adjust their practice and incorporate the changes into their practice. This �nding is in keeping with
previous studies, showing that changes made within healthcare facilities might not always be in line with
the ability of healthcare workers to adjust [33, 34]. Discrepancies may exist between the expectations of
hospital administration on the renewal of existing practices, and the actual preparedness and capacity of
workers to adopt the new practices [11]. It is suggested that a prudent approach, sensitive to the overall
readiness of nurses in learning new practices or standards, should be employed by healthcare facility
administrators to enable adequate training for nurses.
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Although key knowledge and skills in public health and infection control are integrated as a compulsory
part of most current nursing curricula [35], the present study’s �ndings point out that emergency nurses
are frequently assigned to new roles and are required to perform unfamiliar tasks during an epidemic
event, which might well be beyond the scope of their previous practice. For instance, they are required to
shoulder the responsibility of public health surveillance in the course of an EID event, including case
ascertainment and contact tracing, which could be perceived by emergency nurses as an extra duty
outside of their usual domain of practice. In order to strengthen emergency nurses’ capacity in
subsequent epidemics, education and training should be provided to equip them with the relevant skills,
knowledge, and attitudes required for effectively serving in their role and acting accordingly in the
unprecedented circumstances of an EID outbreak. Training and education in hospital preparing nurses for
EID management often emphasizes updating the technical skills required to implement infection control
measures, such as hand hygiene practices and PPE use [36]. What might have been overlooked is training
and practice in the acquisition and augmentation of emergency nurses’ abilities in terms of decision-
making and problem-solving. The importance of such abilities is highlighted in the �ndings. Thus, apart
from technical skills, educational and training outcomes should place equal emphasis on developing
nurses’ cognitive skills, such as critical thinking, calibration, and prioritizing, and on preparing them with
the capacity to process and apply knowledge in chaotic and complicated conditions. In addition,
emergency nurses’ interpersonal skills should be strengthened, to facilitate the establishment of a
cohesive work environment that supports healthcare workers in persevering in the face of the intense
stress of managing an EID.

Limitation
The major limitation of the present study is that a substantive theory is not developed in the �ndings
regardless of the use of a grounded theory approach in data collection and analysis. Despite the fact that
the �ndings have established a “conceptual ordering” of well-developed and plausible categories that
delineates the properties of emergency nurses’ experiences, perceptions, and actions [17], such
descriptions are incapable to establish an integrated theoretical scheme. In other words, the core category
Rehearsing for improvisation will not be able to offer in-depth explanations or predictions about the
phenomenon of how emergency nurses address the challenges of uncertainty and change during
epidemics. Notwithstanding this limitation, the present study aptly illustrates the descriptive details,
which are empirically grounded in research, pertaining to emergency nurses’ behaviours and strategies in
combating uncertainty and change in their workplace. These �ndings could provide useful insights for
future recommendations or research on emergency nurses’ preparedness and competence in public
health responses.

Conclusion
The �ndings delineate that emergency nurses were required to prepare and equip themselves with skills
and strategies to improvise and adapt to the management of an epidemic event. In addition to factual
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information, emergency nurses would gather their own �rst-hand information through everyday practice,
which assisted them in addressing the situations they encountered. In addressing the duties and
responsibilities embedded in their role, it was important for emergency nurses to demonstrate critical
thinking and the ability to be adaptive. To reinforce the preparedness of emergency nurses, learning by
practical experience might be taken into account as it is considered a proper scope of training for
emergency nurses involving in the management of epidemics, while the essence of clinical wisdom could
be nurtured throughout the process.
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Participant Gender Age range Ranking Years of nursing experience

P1 M 25-30 Registered Nurse 7

P2 M 25-30 Registered Nurse 7

P3 M 25-30 Registered Nurse 2

P4 F 30-35 Registered Nurse 9

P5 F 25-30 Registered Nurse 5

P6 M 45-50 Nursing O�cer 20

P7 F 20-25 Registered Nurse 1

P8 F 30-35 Registered Nurse 9

P9 M 20-25 Registered Nurse 1

P10 F 25-30 Registered Nurse 6

P11 M 20-25 Registered Nurse 3

P12 M 20-25 Registered Nurse 3

P13 M 30-35 Registered Nurse 15

P14 M 30-35 Advanced Practice Nurse 12

P15 M 25-30 Registered Nurse 5

P16 M 45-50 Nursing O�cer 20

P17 F 35-40 Registered Nurse 15
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P18 F 30-35 Registered Nurse 10

P19 F 35-40 Registered Nurse 10

P20 M 35-40 Registered Nurse 15

P21 F 35-40 Advanced Practice Nurse 15

P22 F 25-30 Registered Nurse 6

P23 F 45-50 Ward Manager 25

P24 F 35-40 Registered Nurse 15

P25 F 35-40 Registered Nurse 9

P26 F 50-55 Department Operations Manager 30
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Figure 1

The interview guide
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