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ABSTRACT: It can be used to analyse medical decision-making in relation
to patient admission and discharge, and it can also be utilised as a learning-
training tool. The discrete event simulation model developed matches real-
world ICU admission and discharge processes, as well as patient health
status, utilising real-world clinical data (instead of using a single value for the
length of stay). ICU physicians and nurses from four hospitals have utilised

level, etc.). We demonstrate the heterogeneity among physicians in their
decision-making regarding the issue of the last bed, which are dealt with in a
broad sense: it is not simply about the last bed. It’s not just about assigning
the final available ICU bed; it’s also about how the physician makes decisions
about patient admission and discharge when the ICU fills up.
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INTRODUCTION

An Intensive Care Unit (ICU) is a specialised ward inside a hospital that
specialises in intensive care. These wards are critical for patients who have
a severe clinical state or who require extensive monitoring but are expected
to recover. The development of procedures capable of sustaining various
physiological systems of patients led to the creation of these units. However,
while the aim of intensive care units is well defined, it is less obvious whether
patients should benefit from this highly specialised treatment, particularly
in resource-constrained situations [1]. In an attempt to clarify this issue, the
European Society of Intensive Care Medicine Group on Quality Improvement
(WGQI) developed in 2011. The characteristics of patients who might
benefit from admission to an ICU: Patients who require monitoring and
treatment because one or more vital functions are threatened by an acute (or
acute-on-chronic) disease (e.g., sepsis, myocardial infarction, gastrointestinal
haemorrhage) or the complications of surgical or other intensive treatment
(e.g., percutaneous interventions) that result in life-threatening conditions.
Patients who have already failed one of their vital functions, such as
cardiovascular, respiratory, renal, metabolic, or cerebral function, but who
have a reasonable chance of recovery. Patients with known end-stage drug
resistant terminal conditions are generally not admitted. Palliative care may
be required at times, involving intense care procedures. Patients who have
died of a brain tumour or are on the verge of dying of a brain tumour and for
whom organ donation is being considered may be admitted [2].

Despite these efforts to define the characteristics of patients who are likely
to be admitted to an ICU (high severity, complex monitoring, and realistic
expectations of recovery), admission criteria are rarely used in practise
[3]. On the one hand, ICU admission criteria are frequently broad and
subject to physician interpretation. On the other hand, concerns like the
reasonable likelihood of recovery, prognosis, and quality of life at hospital
discharge aren’t well-defined concepts for all of the diseases that prompt
ICU admission, so there’s a lot of variation among doctors [4]. The medical
literature’s research on patient admission and discharge policies is motivated
by the lack of a strict admission protocol and the subjective component in the
decision-making process. Patients” admissions and discharges are subjected to
triage processes when there is a lack of beds in the ICU, according to several
studies. Changes in the management policy of an ICU when it is getting
full, and clinicians aim to limit admissions or early discharge patients in
better health. In general, a high-bed occupancy ICU increases the number of
denied admission requests and the severity threshold for admitting a patient
to the ICU; it also reduces patient Length of Stay (LoS). Often, the major
goal is to get the patient out of the ICU [5]. Cancellations of scheduled
surgeries and transfers of patients to another hospital are also implications
of an excessively high bed occupancy rate. As a result, patient discharge is

influenced not just by aspects linked to the patient’s health, but also by
factors such as the environment and specific organisational issues [6].

A comparative analysis of physician admission and discharge choices for
ICU patients aids in the investigation of all of this. It can be challenging
to do a retrospective statistical analysis of ICU administrative records [7].
Decisions are made in unique situations, and neither all circumstances
influencing decision-making, nor the physician responsible for the decision,
are recorded. Simulation approaches, on the other hand, allow for the
replication of scenarios as well as the control of all aspects that influence the
dynamics and decision-making in complex systems [8].

DISCUSSION

Virtual environments that accurately recreate the characteristics and dynamics
of an ICU can be used to safely analyse patient admission and inpatient
discharge choices. A Management Flight Simulator (MFS) that simulates a
real ICU is provided in this article. The simulation of the patients’ stay by
changing their health state (rather than employing a single number for the
LoS) and the replication of real discharge and admission processes are the
major characteristics that set this simulator apart from others [9]. Both of
these features are necessary for developing believable virtual scenarios that
allow users to operate the ICU as they would in a real ICU, with the same
information and surroundings. All admission/discharge decisions made by
users are recorded in the simulator. Consumers’ bed work practices can be
described by analysing recorded data concerning cancelled procedures, early
released inpatients, and delayed admissions, redirected patients, and so on.
Differences between users can also be discovered and quantified, as well
as the identification of instances in which users make the most different
decisions [10]. These difficult scenarios are of major interest to doctors
because they promote discussions about developing consensus norms for
hospital triage choices, which can assist reduce variability in medical practise
[11]. As a result, the built flight simulator serves two purposes: first, to define
how physicians made decisions and to analyse physician variability in making
such decisions; and second, to provide a teaching tool for ICU management.

Itis critical in [CU administration, and by extension, in hospital management
in general, to make optimal use of all resources. Furthermore, the bed
occupancy rate is very variable and unpredictable, since it is affected by both
planned and unplanned variables, such as surgery that needs patients to be
admitted to the ICU during the postoperative period, as well as random
causes such as patient admissions [12]. This means that, in some situations,
management practises centred on high occupancy, in order to prevent
squandering a costly resource, must deal with the issue of a patient in need
of a bed. When a patient is stable enough, he or she should be transferred
to a less-cared-for location, and the assessment should be entirely solely on
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clinical judgement. Clinicians are aware of the hazards of discharging a
patient ahead of schedule in order to admit another when the ICU is full,
but these decisions are based not only on the patient’s health but also on
organisational and collaboration concerns [13].

More study on all elements of critical care rationing is needed to solve current
shortcomings, according to the SCCM guidelines for ICU admission,
discharge, and triage. This paper contributes to this research by creating, for
the first time, an ICU MFS that replicates the necessary operational processes
for handling patient flow and interacts with the user by presenting the same
patient clinical information and in the same way that ICU information
technologies do in real ICUs [14]. The simulator, in particular, enables for
the representation of data relevant to the ICU’s uncertain, complicated,
and dynamic properties, as well as their patients’ admission and discharge
processes. The goal of this simulator is to provide a decision-making tool
that collects user-informed decisions to aid in decision-making [15]. Other
more research shows that using MFS had a positive impact on participants’
learning. We also suggest this ICU simulator as a learning tool from two
perspectives based on this. On the one hand, medical and nursing students
at universities might utilise this simulator to study how ICUs are run [16].
When students complete the simulation, they will participate in the ICU’s
decision-making process for the first time, but in a safe atmosphere where
their decisions will not harm patients. Aside from that, pupils can compare
their own results to what is expected of them [17].

CONCLUSION

The goal of our future study is to create a methodology that makes it easier
to analyse the data collected by the simulator. The number of redirected
emergency patients, cancelled procedures, reduced stays, and average length
of shortened LoS are now the evaluation criteria, and we are focusing on
these statistics to detect variations among users. These comparisons are
conducted with the complete simulation’s overall findings. The application
also saves all of each user’s decisions and when they were made, allowing
for a dynamic comparison of ICU management. As a result of a normative
analysis of the management, it is important to develop metrics to measure
the dynamics of the management, as it is presented in obtaining different
management policies (aggressive, equitable, and cautious). As a result of
solving stochastic optimization problems as part of a normative analysis
of decision-making this type of policy, or others like it, could be used to
categorise physician behaviour. In summary, we want to use the simulator
to gather data regarding ICU management so that we may test ideas about
clinicians’ decision-making, examine triage processes, and spot biases and
patterns.
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