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Abstract

Background: Overcrowding in hospital emergency units (HEU) occurs when demand exceeds the
capacity to provide timely care, impacting patient outcomes and the overall management of the
hospital and health network. This phenomenon is particularly concerning for patients with time-
sensitive conditions.

Methods: The study analyzes freely available data from the Department of Health Statistics and
Information (DEIS) within the hospital emergency care model considering three components: access
to the emergency room, emergency care process, and patient discharge. Circular processes, such as
registration without available appointments and hospitalization without access to a bed, are identified
as factors contributing to overcrowding.

Results: The analysis reveals that the demand for emergency care is higher in primary care than in
hospital care, with a significant increase in primary care demand from 2015 to 2023. The study also
highlights the importance of categorizing emergency demand using the Emergency Severity Index
(ESI), which ensures rapid clinical assessment and appropriate referral flows. Additionally, the study
identifies the waiting time for hospital beds as a critical factor in overcrowding, with a significant
percentage of patients waiting more than 12 hours.

Conclusions: The study identifies critical nodes for overcrowding in the three components of the
model. Strengthening primary health care and improving patient flow within emergency units are
essential strategies to mitigate overcrowding. The study also emphasizes the need for comprehensive
data on care times and hospital bed access to better understand and address overcrowding.

Keywords

Overcrowding, hospital emergency care model, hospital emergency units, demand for emergency
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Introduction

Overcrowding is defined as the point at which demand in the hospital emergency unit (HEU) exceeds
the capacity to provide timely care. This threshold, though it may be attained for a brief period, exerts
a substantial influence on the quality of patient care, elevating the probability of deleterious outcomes,
such as delays in diagnosis and treatment initiation. This phenomenon is of particular concern for
patients with time-sensitive pathologies (1, 2).
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The phenomenon of overcrowding, which pertains to the capacity to provide timely care in UEH, has
the capacity to affect and involve the management of the entire hospital complex. It can even have an
impact on the Health Network, reflecting a public health problem (3, 4).

Within the Health Network, the UEH care model is regarded as services that are situated within
hospital facilities, providing outpatient care, that is, care in transit. It encompasses the clinical
processes of demand selection, diagnosis, and medical treatment. These processes culminate in the
medical act of discharge, transfer, or hospitalization (4, 5).

These units exhibit variable demand and possess the capacity to deliver health services on a 24-hour
basis. The services they provide are commensurate with the level of complexity of the hospital to
which they belong, and patients may require referral to other facilities in the network that can respond
to their needs (5, 6). As previously mentioned, the UEH are part of a health network, and their
coordination affects demand (7, 8) and consequently the risk of overcrowding.

Method

In order to estimate the possibility of overcrowding within the UEH, freely available data reported by
the Department of Health Statistics and Information (DEIS) will be analyzed within the hospital
emergency care model according to Bret Aspli. Aspli's model considers three important components
or milestones, and their impact in an overcrowding situation (5). This model reflects the necessity to
consider emergency departments (EDs) as a single flow, and consequently, circular processes favor
the risk of overcrowding, since they are returned to the previous process, and the user does not leave
the ED. The most prevalent circular processes, as delineated in extant literature, encompass
registration with primary care without available appointments and the indication of hospitalization
without access to a hospital bed (9). The analytical model is delineated in Figure 1.

INPUT AN THROUGHPUT
™ Admission and b OUTPUT \
. . *, categorization Evaluation, Outpatient
Life-threatening diagnosis and treatment registration/check-up
emergencyDemandConsultation due to Waiting for & Referral Hospitalization

lack of social welfare hospitalization f,«'

Figure 1: Emergency care model in hospitals
Source: Own elaboration.

Analysis of the UEH healthcare model

I.  First component: Access to the Emergency Room “Input”

To understand this component of the model, it is necessary to identify the EUH as a clinical service
within the hospital, which belongs to a health care network that is in accordance with the strategies
promoted and committed to by the member states of the Pan American Health Organization (PAHO),
where the Integrated Health Services Networks strategy is recognized as the best alternative to
overcome fragmentation and the difficulty in meeting health objectives (7,8). The PAHO defines
integrated health services networks (IHSN) as “a network of organizations that provides, or arranges
to provide, equitable and comprehensive health services to a defined population and is willing to be
held accountable for its clinical and economic outcomes and for the health status of the population it
serves” (8).

Consequently, access to emergency units must be in the context of the existence of an integrated
health network. There are two ways of accessing a hospital emergency unit: spontaneously, that is,
without the intervention of any referral mechanism in the network or referred from a facility in the
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health network. For both situations it is essential to have knowledge of the functioning of the
healthcare network, its levels of complexity, occupation of the healthcare facilities, the presence of
contingencies and all those factors that may affect the capacity to respond, requiring integrated
territorial coordination (8,9).

Figure 2 shows the percentage of emergency care provided in primary and hospital care out of the
total emergency care, broken down annually between 2015 and 2023, showing that the demand for
emergency care is greater in primary care than in hospital care. The same graph shows an increase in
the demand for PHC, if we compare the years 2015 with 2023 this increase is 9.8%.
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Figure 2: Percentage of primary healthcare and hospital emergencies. In original Spanish language
Source: Department of Health Statistics and Information (DEIS), MINSAL

The increase in demand for primary care emergency rooms (PHC ERs) as opposed to hospital
emergency rooms can be attributed to the escalating complexity of the services they provide. A PHC
ER has emerged as a pivotal component in addressing this demand, underscoring its growing
significance.

A health network with a PHC emergency department that possesses greater resolution capacity is
inversely proportional to the number of secondary transfers, which are defined as the transport of
patients from a facility in the health network to a hospital emergency department (7).

Figure 3 illustrates the number of secondary transfers made from 2017 to 2023. Prior to the pandemic,
there was a notable increase in secondary transfers. However, between 2021 and 2023, there was a
significant decrease in secondary transfers, reaching 30% of the secondary transfers made in 2019,
prior to the pandemic. The reasons for this decrease could be associated with the reorganization of
clinical teams in response to the pandemic.
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Figure 3: Secondary transfer. In original Spanish language
Source: Department of Health Statistics and Information (DEIS), MINSAL

I.  Second component, Hospital Emergency Care “Throughput”
The second milestone refers to the emergency care process and includes the stages of admission,

selection of the demand or categorization, medical evaluation and the last stage, discharge from the
emergency room, as shown in Figure 4.

Define Emergency
Initial medical behavior / care: referral,

Demand

Admission selection or
categorization

attention medical hospitalization,
diagnosis discharge

Figure 4: Patient traceability within the hospital emergency unit
Source: Own elaboration.

The traceability of the patient within the emergency unit is fundamental for their continuity of care
and for evaluating the time of medical resolution, that is, from the first medical attention to the
indication of discharge from the emergency, which should not exceed 6 hours (11). An increase favors
the risk of overcrowding in the emergency room and a greater proportion of users who leave the
emergency room without completing the process, that is, without a medical resolution (12). An
increase in decision-making time and patient abandonment are associated with greater user
dissatisfaction and an increased risk of adverse events (13)

Since 2018, the same categorization instrument, called the Emergency Severity Index (ESI), has been
used in Chile in the demand selector of public hospital emergency rooms, guaranteeing a rapid clinical
assessment of the patients and determining the degree of complexity (14).

Figure 5 shows that over 97% of hospital emergency department demand is categorized, with a higher
proportion of users characterized according to degree of complexity, and consequently being able to
have referral flows according to category. These flows allow for monitoring of the patient's resolution
time from the first medical attention, which the literature recommends be less than 6 hours. From the
same graph we can see that patients selected in C1, the most critical level, do not reach 0.4% of the
total emergency demand. By 2023, this demand has decreased by 50% compared to the beginning of
the pandemic.

The same graph (Figure 5) shows that the greatest demand on hospital emergency services, including
the years of the Covid-19 pandemic, was from people characterized at levels C4 and C5, that is to say
with a low level of complexity and a low number of resources to respond to care. With a value close
to 70%, reaching 73.5% in 2023.
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Categorizacion en UEH
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Figure 5: Categorization of demand in hospital emergency. In original Spanish language
Source: Department of Health Statistics and Information (DEIS), REM A08, MINSAL

When analyzing the demand for hospital beds from the UEH, Figure 6 shows a hospitalization rate
for the year 2023 of 7.5%, values that have been increasing for the last 7 years. If we look at the same
graph for the variation between 2015 and 2019, the hospitalization rate shows an increase of 20.6%,
translating into a greater requirement for unplanned hospital beds, and an increase in the complexity
of the patients. During the initial period of the Covid-19 pandemic, there was an increase in the
hospitalization rate and then a decrease in hospitalizations in 2022, data that can be associated with
the immunity achieved against Covid-19. In 2023, there was a rapid increase in the hospitalization
rate (7.5%), resembling the values of 2019.
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Figure 6: Hospitalization rate from hospital emergency . In original Spanish language
Source: Department of Health Information Statistics (DEIS), Ministry of Health.
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II. Third component, Output
The output component of the model involves providing a solution to the patient's medical query, that
is to say the demand, and this act involves the following destinations (7):

1. Person discharged from the emergency department to home and/or open care, once they have

been stabilized or improved.

2. Inpatient (closed care)

3. Patient referred to another facility

4. Deceased patient

Of the destinations indicated, the decision to hospitalize patients is cited by various publications as
an important cause of overcrowding in emergency departments, which occurs due to the difficulty of
transferring admitted patients from the emergency department to a hospital bed. The flow of the
emergency unit is blocked until beds are available. This situation can lead to diversions of admissions
from referred ambulances, in addition to the significant consumption of medical and nursing
resources due to the need for continuous care of the patient awaiting hospitalization. (4).

Figure 7 shows that between 2017 and 2023, the percentage of patients who accessed a hospital bed
in less than 12 hours was on average over 60% of the total hospitalizations, with a significant
percentage of patients waiting more than 12 hours in the emergency department, altering its flow and
increasing the risk of overcrowding. (4,15).

An average of 10% of users who end their hospitalization process in the emergency unit, a proportion
that by 2023 increases by 20% compared to 2022, being 11.5%, compared to 9.2%.
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Figure 7: Status of patients with indication for hospitalization in hospital emergency romos. In
original Spanish language
Source: Department of Health Statistics and Information (DEIS), REM A08, MINSAL

When analyzing deaths in the UEH, these represent less than 0.1 percent of the total demand. Figure

8 shows that more than 90% of cases occur within emergency care, either while waiting for a bed or
while waiting for a medical resolution.
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Fallecidos en la UEH
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Figure 8: Deaths in the EUH. In original Spanish language
Source: Department of Health Statistics and Information (DEIS), REM A0S, MINSAL

Analysis and discussion

When analyzing the risk of overcrowding according to the model, the demand for UEH (emergency
care units) is shown to be lower than the demand in primary care units, it being understood that the
more complex cases occupy hospital facilities. However, when characterizing the demand that enters
the UEH, this corresponds mainly to people tabulated at complexity levels C4 and CS5, that is to say,
that can be resolved in primary care units, demonstrating an inefficient use of the health network.
The literature says that some important measures to prevent overcrowding, considering this
component of the model, are:

a. Strengthening Primary Health Care (PHC): One of the first measures mentioned in the
literature to prevent overcrowding in hospital emergency rooms refers to strengthening PHC
with actions that include increasing access through medical care operations with a decisive
capacity (10, 11 and 12). Another action that showed significant results in the reduction of
emergency room visits was to increase the population's knowledge of their health network,
its services and how to access them (16, 17).

b. Identify people who require frequent attention in the emergency room. The literature
indicates that these users correspond mainly to people with a lack of social well-being, and
the interventions involve coordination with the network and the community (18, 19).
Targeting solutions to a particular population reduces the pressure on the emergency doctor
and improves overall results and user satisfaction (20).

Another stage in the model for preventing overcrowding is during the emergency care process and
the maintenance of a one-way flow of care. Since 2018, the country's UEH have had a unified demand
selector for all public emergency rooms, which indicates differentiated flows of care according to the
level of selection. This, added to the data reflected shows a high percentage of categorized demand.
This provides a great opportunity to establish differentiated care, allowing more resources and time
to be allocated to those groups differentiated by complexity and needs, but unfortunately the
monitoring carried out from the macro networks does not include data on the delay times of the
emergency care process. Extensive literature indicates the need to monitor the times of the emergency
process, mainly the time elapsed from the first medical attention to the diagnosis and the indication
of discharge from the UEH. These monitoring models have achieved a decrease in the percentages of
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abandonment and greater patient satisfaction, with a redistribution of spaces into fast and slow zones
(21,22) where the fast evaluation zones were associated with a reduction in the time for initial
evaluation. Medical assessment units for a specific group of patients, for example older adults, have
been shown to reduce the number of days patients stay in hospital and are associated with cost savings
(23).

Results show that there is a waiting time for hospital beds, and that patients die while waiting for a
hospital bed. These interventions depend on the administrative management of the hospital where the
HEU is located, as it depends on the available hospital beds and the flow of inpatient units.

Some widely recommended alternatives are to create temporary admission or pre-discharge spaces
that refer to flows dependent on the total bed capacity, in which patients hospitalized from the UEH
are transported to temporary care spaces. This solution has been associated with a reduction in the
length of stay and reductions in access blockage and hospital access blockage (24,25).

Medical assessment units for a specific group of patients, for example older adults, have been shown
to reduce the number of days patients stay in hospital and are associated with cost savings (26,27,28).

Conclusions

The analysis facilitated the identification of critical nodes for the occurrence of overcrowding, with
these nodes being in the three components, as indicated by the model.

In the first component, the demand for UEH should be focused on complex groups, with the objective
of more efficient resources and time distribution. However, despite various strategies, the APS
emergency network is unable to respond to people demanding care. One of the reasons for this is the
limited opening hours, as many hospitals are open until 11 pm. or midnight.

The nation has made significant strides in the management of demand through the implementation of
a structured and validated triage protocol, which is currently utilized by all public hospital emergency
rooms. However, a notable limitation is the exclusion of PHC emergency rooms from this network,
despite their high demand and the documented evidence of their effectiveness. Data indicates that
most cases are resolved at the primary care level, leading to a decline in secondary transfers. This
suggests the potential for a more robust primary healthcare system. However, this opportunity appears
to be underutilized by the health network. As previously mentioned, most patients presenting to the
hospital emergency room (70%) are classified as C4 and C5, suggesting that these cases should be
primarily managed within primary care settings.

The Department of Statistics and Health Information (DEIS) maintains a platform that houses data
on healthcare. However, the platform currently lacks comprehensive data on the duration of medical
care and instances where the treatment process is terminated or abandoned. Care times are imperative
in emergency situations and enable the visualization of continuity of care, as well as the identification
of potential bottlenecks.

In conjunction with data on hospitalizations from emergency units and access to hospital beds, which
is also provided by the DEIS, it is imperative to obtain a value that represents the risk of
overcrowding. Furthermore, it is necessary to subdivide the group of hospitalizations with access to
a bed in less than 12 hours into two groups: those with access in less than 6 hours and those with
access between 6 and 12 hours.
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