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Strategies for the hospital bed management
process: An integrative review

Estratégias para o processo de gerenciamento de leitos em hospitais: Uma revisdo integrativa
Estrategias para el proceso de gestion de camas de hospital: Una revision integrativa

RESUMO

Objetivo: identificar as evidéncias cientificas, disponiveis na literatura, acerca das estratégias para o processo de gerenciamento de leitos em hos-
pitais. Método: trata-se de uma revisao do tipo integrativa, a partir das bases de dados Scopus, Literatura Latino-Americana e do Caribe em Ci-
éncias da Salde, Web of Science e Medline/PubMed, sendo incluidos artigos publicados entre os anos de 2016 e 2022, utilizando estratégias de
busca especificas para cada base. Dos estudos encontrados, foram selecionados 14 para analise. Resultados: As estratégias para o processo de
gerenciamento de leitos em hospitais abarcam os seguintes temas gerais: técnicas de modelagem de simulagao; implantagao da gestao interna de
leitos hospitalares e utilizagdo de sistemas da informacao. Conclusao: As estratégias sugeridas para o processo de gerenciamento de leitos, tém
a intencao principal de auxiliar os gestores nas tomadas de decisao, tendo em vista que o tema engloba um conjunto de processos com grande
complexidade.

DESCRITORES: Administracao Hospitalar; Ocupagao de Leitos; Acesso aos servigos de salde. Hospitais.

ABSTRACT

Objective: to identify the scientific evidence, available in the literature, about the strategies for the bed management process in hospitals. Method:
this is an integrative review, based on Scopus, Latin American and Caribbean Literature in Health Sciences, Web of Science and Medline/PubMed
databases, including articles published between 2016 and 2022, using specific search strategies for each base. Of the studies found, 14 were
selected for analysis. Results: Strategies for the bed management process in hospitals cover the following general themes: simulation modeling
techniques; implementation of internal management of hospital beds and use of information systems. Conclusion: The strategies suggested for
the bed management process have the main intention of helping managers in decision-making, considering that the theme encompasses a set of
highly complex processes.

DESCRIPTORS: Hospital Administration; Occupation of Beds; Access to health services. Hospitals.

RESUMEN

Objetivo: identificar las evidencias cientificas, disponibles en Ia literatura, sobre las estrategias para el proceso de gestion de camas en hospitales. Mé-
todo: se trata de una revision integradora, basada en las bases de datos Scopus, Literatura Latinoamericana y del Caribe en Ciencias de la Salud, Web of
Science y Medline/PubMed, que incluye articulos publicados entre 2016 y 2022, utilizando estrategias de blisqueda especificas para cada base. De los
estudios encontrados, 14 fueron seleccionados para el analisis. Resultados: Las estrategias para el proceso de gestion de camas en hospitales abarcan
los siguientes temas generales: técnicas de modelado de simulacion; implementacion de gestion interna de camas hospitalarias y uso de sistemas de
informacion. Conclusion: Las estrategias sugeridas para el proceso de gestion de camas tienen laintencion principal de auxiliar a los gestores en la toma
de decisiones, considerando que el tema engloba un conjunto de procesos de alta complejidad.
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INTRODUCTION

he universalization of health ser-
Tvices described by the Unified

Health System (SUS) has proved
to be fragile, mainly due to the rationa-
lization of resources and the irregular
dimensioning of hospital beds, causing
inequalities in the inclusion of the po-
pulation in public health care. ' SUS pa-
tients had 11,938 fewer beds in the pu-
blic hospital network, considering the
period from 2008 to 2013.” In this con-
text, bed management is a fundamental
strategy for distributing hospital beds in
an equitable and transparent manner,
with a view to improving hospital per-
formance in different dimensions. *

In this area, it is clear that one of the
biggest challenges in hospitals is the
bed management process, due to the
difficulty of reconciling the increase in
demand with the existing installed capa-
city, as well as distributing beds accor-
ding to the complexity of cach case, so
that the patient receives the right care,
at the right place and time, for as long
as necessary. *

Since the 1980s, the bed manage-
ment process has been discussed in Bra-
zil, initially from the perspective of de-
fining the sociodemographic profile of
those who benefited from hospitaliza-
tion and measuring the productivity of
hospitals through some indicators, such

12374 satdecoletiva = 2023; (13) N.84

as length of stay. > This process has ex-
panded worldwide in the last decade, as
managers and researchers seeck improve-
ments through the use of management
tools, in order to preserve the balance
between the entry and exit of patients in
hospitals, aiming to maintain bed occu-
pancy rates. ¢

In Brazil, it is observed the difficul-
ty of the Federal University Hospitals
(HUF) of the Ebserh Network in main-
taining their occupancy rates at the le-
vel recommended by the Ministry of
Health, whose ideal goal is to have an
index around 80 to 85%. 7 According to
data obtained through filters performed
by the TABWIN/TABNET tools, the
average rate of occupancy of beds at the
HUF in 2021 is around 59.25%. ® It was
also found that the behavior of the oc-
cupancy rate between 2012 and 2017 is
systematically below 75% in the Ebserh
Network hospitals in Manaus, Goiénia,
and one in Rio de Janeiro.’

The lack of effective bed manage-
ment implies cancellations of elective
surgeries, delays in admitting patients
from the emergency room and hospital
discharges, in addition to a greater risk
of allocating patients to inappropriate
beds, without considering the level of
criticality, causing serious problems in-
volving different areas of the hospital. *°

Thus, it is clear how important and

complex the study of the hospital bed

management process is, which ranges
from the development of information
systems for monitoring and planning
hospital occupancy to the elaboration
of operational processes for admission,
monitoring of therapy and hospital dis-
charge. "'

Therefore, the need for research on
this process to assist hospital managers
in decision-making is evident. Given
this scenario, this study aims to identify
the scientific evidence available in the
literature about strategies for the bed
management process in hospitals.

METHOD

This research used an integrative li-
terature review as a method, which aims
to gather and synthesize knowledge, in
a systematic and orderly manner, in ad-
dition to allowing the incorporation of
the applicability of results from signifi-
cant studies in practice. "

The methodological course of the
research was subdivided into six phases:
identification of the theme and selec-
tion of the hypothesis or research ques-
tion, establishment of criteria for inclu-
sion and exclusion of studies/sampling
or literature search, definition of the
information to be extracted from the se-
lected studies/categorization of the stu-
dies, evaluation of the studies included
in the integrative review, interpretation
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and discussion of the results and presen-
tation of the synthesis of knowledge. 13

The identification of the theme and
the research question was carried out
according to the PICO strategy, being
P: population — hospital managers, I:
phenomenon of interest — identifica-
tion of the bed management process in
hospitals, C: context — hospital organi-
zation. From this, the following guiding
question was elaborated: “Which stra-
tegies related to the bed management
process in hospitals are available in the
literature?”.

The survey of publications took
place between October and November
2022 in the databases Scopus, Latin
American and Caribbean Literature
in Health Sciences (LILACS), Web of
Science, Medline/PubMed, limits were
established regarding the year of publi-
cation, which was comprised between
2016 and 2022, regarding open access
and availability of the full text. The
journal portal of the Coordination for
the Improvement of Higher Education
Personnel (CAPES) was used, with re-
cognition at the Federal University of
Rio Grande do Norte (UFRN) in order
to obtain a broader search for the rese-
arch, due to the availability of articles
beyond the open access modality.

For the refinement of the articles,
the following inclusion criteria were
established: articles published in Por-
tuguese, Spanish and English and that
met the objective of the research. The
application of the inclusion criteria was
made by two researchers independently,
obtaining a Kappa index equal to 1
(K=1.0). Editorials, letters to the editor,
abstracts, expert opinion, other reviews,
correspondence, reviews, book chapters,
theses, dissertations and repeated arti-
cles that did not meet the proposed ob-
jective were excluded.

To choose the descriptors to be used
in the search, consultations were carried
out in the Health Sciences Descriptors
(DeCS) and in the Medical Subject
Headings (MeSH), and keywords were
used in order to locate a greater number
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of evidences. Considering the specifi-
cities of the databases, different search
strategies were used for each of them,
with the review question and inclusion
criteria as the guiding principle (Chart
1).

For the selection of articles, with the
aim of ensuring greater reliability to the
study, the recommendations of the Pre-
ferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA)
were used, according to the flowchart
in Figure 1. PRISMA consists of a che-
cklist of 27 essential points to guide the
study in a clear and detailed way, which
can also be viewed in a flowchart with
all the study development phases, also
accompanied by an explanatory and

4

exemplified document.
RESULTS

The review consisted of 14 articles
that describe the scientific evidence
about the strategies for the bed mana-
gement process in hospitals. A summary

of the articles included in the integrati-
ve review is presented in Table 2 below,
containing the following information:
title, author/year, Country, journal/
base, objective, summary results. This
table was created with a view to analy-
zing the relevant information to achieve
the objective of the review, in a descrip-
tive way, in order to contextualize the
evidence extracted to answer the review
question.

DISCUSSION

According to the extraction of evi-
dence from the selected manuscripts, it
can be seen that bed management is a
subject discussed worldwide, despite the
fact that most of the publications found
are national. It is noted that the strate-
gies for the bed management process
in hospitals cover the following general
themes, which will be detailed below:
simulation modeling techniques; im-
plementation of internal management
of hospital beds; use of information sys-

Chart 1 - Search strategies used on strategies for the bed management process in

hospitals. Natal, Rio Grande do Norte, Brazil, 2022

Bases

Search strategies

"Bed management" AND "Hospitals"

SCOPUS, WEB OF SCIENCE e
MEDLINE/PUBMED

"Bed Occupancy" AND "Hospitals"

"Flow of Patients" AND "Hospitals"

("Bed management" OR "Gerenciamento de leitos" OR "Gestao

de leitos" OR "Manejo de la cama") AND ("Hospitais" OR "Centro
Hospitalar" OR "Centros Hospitalares" OR "Nosocémio" OR “Noso-
comios" OR "Hospitals OR Hospital" OR "Hospitales")

("Ocupacao de Leitos" OR "Bed Occupancy" OR "Occupancies, Bed
Occupancy, Bed" "Ocupacion de Camas") AND ("Hospitais" OR

LILACS

"Centro Hospitalar" OR "Centros Hospitalares" OR "Nosocomio” OR

"Nosocomios" OR "Hospitals OR Hospital" OR "Hospitales”)

Source: Authors, 2022

("Fluxo de Pacientes" OR "Flow ofPatients" OR "Flujo de pacientes"”)
AND ("Hospitais" OR "Centro Hospitalar" OR "Centros Hospitalares"
OR "Nosocoémio" OR "Nosocémios" OR "Hospitals OR Hospital" OR
"Hospitales")
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tems (IS).

Simulation modeling techniques

Simulation modeling techniques are
playing an increasing role in supporting
healthcare-related decision-making pro-
cesses. Discrete Event Simulation (DES)
is a modeling technique that aims to
comprehensively compare practices, in
order to identify the most efficient and
effective ones, in order to model com-
plex systems in which it may be imprac-
ticable to carry out research or compara-
tive experiments in reality.

In a study carried out in Poland, the
possibilities of using the DES to support
decision-making in the field of hospital
bed management in the light of demo-
graphic changes were observed. The
DES performed to simulate hospitaliza-
tions in two wards was effective in de-
monstrating that demographic changes
can influence the admission of health
care and the definition of bed use, being
an important tool for decision-making.”
Thus, DES can be used to examine a

Identification

Eligibility

Figure 1 — Flowchart of the selection process, eligibility and inclusion of articles in the

integrative review. Natal, Rio Grande do Norte, Brazil, 2022

Records identified through database searches
SCOPUS (n=530); Web Of Science (n=174); Pubmed (n=2207) LILACS (n=41)

(n=2952)

Records found

Deleted Articles
(n=2920)

full reading
(n=32)

Articles (full texts) for

Articles excluded for not meeting
the research objective
(n=18)

Articles included (n=14)

specific hospital with dynamic changes

Source: adapted by the authors, 2022.

Chart 2: Synthesis of articles included in the integrative review, 2022.

Title GRULA LY Journal - Base
Country
Software development  Oliveiraetal., Revista Brasileira

for bed management 2021.15 - Brazil
inurgency and emer-

gency (Desenvolvi-

mento de software

para gerenciamento

de leitos na urgéncia e

emergéncia)

SCOPUS

de Enfermagem -

Symbiotic simulation
for the operational ma-
nagement of inpatient
beds: model develo-
pment and validation
using A-method.

Operational patien-
t-bed assignment
problem in large hos-
pital settings including
overflow and uncer-
tainty management.

12376 saidecoletiva = 2023; (13) N.84

Oakley; Onggo;
Worthington,
2020.16 - United
Kingdom

Schdferetal,,
2019.17 - Germany

Health Care Ma-
nagement Science
- SCOPUS

Flexible Services
and Manufacturing
Journal - SCOPUS

Objective

To describe the process of de-
veloping a software for bed
management in urgency and
emergency.

To investigate important issues
associated with the develo-
pment and use of symbiotic
simulation decision support
systems in the context of ope-
rational management of inpa-
tient beds.

Propose a new modeling
approach and solution to the
bed allocation problem for elec-
tive and emergency inpatients,
taking into account the speci-
fic objectives of the interested
parties.

Synthesis of the Results

The CuidarTech KRONOS software, which uses the kanban metho-
dology, would improve the management of urgent and emergency
beds, as it would facilitate the visualization of hospitalized patients,
in addition to having a database to generate reports with hospital
indicators, helping professionals and managers to make decisions.

The benefit of symbiotic simulation was verified in relation to its
use as an early warning system and as a post-admission patient
information system, helping hospitals with short-term operational
decisions in the context of inpatient bed management. Furthermo-
re, they proposed a new A method that is suitable for validating a
stochastic symbiotic simulation model.

The modeling approach and the developed solution provide impro-
vements in bed allocations for each patient, based on the dataset
available at admission, taking into account the objectives of the in-
terested parties, namely: patients, nurses and physicians.
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A decision support
simulation model for
bed management in
healthcare.

Multiobjective bed
management consi-
dering emergency and
elective patient flows.

Near real-time bed
modelling feasibility
study

Bed management
team with Kanban we-
b-based application

Bed management in
a hospital center of
the Jequitinhonha ex-
panded health region:
organizational and
operational aspects
of the work process
(Gestao de leitos em
um hospital polo da
regiao ampliada de
salde Jequitinhonha:
aspectos organizacio-
nais e operacionais do
processo de trabalho)

The implementation of
the Internal Regulation
Center in a Tertiary
Public Hospital: The
experience of the
Hospital das Clinicas of
the Faculty of Medicine
of Ribeirao Preto, Uni-
versity of Sao Paulo (A
implantacao do Nicleo
Interno de Regulagao
em Hospital Piblico
Terciario: A experiéncia
do Hospital das Clini-
cas da Faculdade de
Medicina de Ribeirao
Preto da Universidade
de S&o Paulo)

Analysis of the Hospi-
tal Regulatory Internal
Nuclei of a capital city
(Analise dos Nicleos
Internos de Regulacao
hospitalares de uma
capital)
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Cudneyet al.,
2019.18 - USA

Landaet al.,
2018.19 - Italy

Englandet al.,
2021.20 - United
Kingdom

Lima et al., 2018.21
- Brazil

Souza et al., 2020.

22 - Brazil

Ferreira, etal,,
2019.23 - Brazil

Soares, 2017. 24
- Brazil

International Jour-
nal of Health Care
Quality Assurance
- SCOPUS

International
Transactions in
Operational Resear-
ch - SCOPUS

Journal of Simula-
tion - SCOPUS

International Journal
for Quality in Health
Care - SCOPUS

Journal of Health &
Biological Sciences.
Revista de Saide e
Ciéncias Biologicas
- LILACS

Journal: Medicina
(USPFMRP) -
LILACS

Einstein (Sao Paulo)
- LILACS
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Develop a discrete event simu-
lation (DES) to assist in decision
making and team planning for
bed management.

To study a hospital's bed ma-
nagement function in order to
develop a discrete event simu-
lation (DES) model to represent
elective and emergency admis-
sions in inpatient wards.

Highlight the usefulness of a
short-term bed planning tool
in a Trauma and Orthopedics
department of a busy Welsh
hospital.

Measure the effectiveness of
the bed management process
that uses a web-based applica-
tion with Kanban methodology
to reduce the length of stay of
hospitalized patients.

To describe the organizational
and operational aspects of the
bed management work process
at a hospital in the Jequitinho-
nha Expanded Health Region

Evaluate the level of implemen-
tation of the Internal Regulation
Nucleus (IRN) in two units of a
tertiary public hospital complex.

Evaluate the composition of
Internal  Regulation Centers
established in hospitals in a ca-
pital city.

DES allowed hospital administrators to analyze the hospital's ope-
rational behavior in relation to changes in resources, length of stay,
and bed turnover times.

It was found that the SED model developed for the flows of emer-
gency and elective patients, based on the multiobjective optimiza-
tion approach, it can be used as a support tool for decision makers,
helping them to find different solutions for bed management at an
operational and tactical level, without the need to increase bed ca-
pacity. The method allowed examining several operational strate-
gies to improve the flow of patients from the emergency room to
other hospital wards without increasing bed capacity.

The bed planning tool combined discrete event simulation (DES) and
traditional forecasting which provided an operational (short term)
solution for department managers planning inpatient services.

The bed management process using an electronic tool based on the
Kanban methodology was effective in reducing the length of stay of
patients. There was an increase in the control of the bed manage-
ment process after the implementation of the tool, considering that
there was a reduction in the average length of stay in all hospital
beds, mainly the beds in the intensive care units and the average
length of stay, in addition to reducing customer dissatisfaction

The implementation of bed management in the hospital proved to
be animportant tool to provide significant changes in the institution,
such as improvements in indicators, work processes and communi-
cation between professionals, ensuring better care for hospitalized
patients.

The IRN is an important management tool for the development
of processes within hospitals, so it is recommended to establish a
policy for the implementation of IRNs with the monitoring of their
development.

The IRNs, in the evaluated experiences, were a very promising ma-
nagement tool for promoting the efficient use of beds, mainly in re-
lation to the reduction of the average length of stay, with adequate
and safe rotation of beds for patients.

2023; (13) N.84 = satidecoletiva 12377
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Simulation modelling Hajtasz, et al, 2020.  Operations Resear-

for predicting hospital 25 - Poland ch and Decisions -
admissions and bed WEB OF SCIENCE
utilisation.

Revista Latino-
-Americano de
Enfermagem - WEB
OF SCIENCE

Internal Center for
Hospital Regulation:
repercussions of
implementation

on health service
indicators. - (Nicleo
Interno de Regulagao
hospitalar: repercus-
soes da implantagao
nos indicadores dos
servicos de sadde.)

Feij6 Et al., 202226
- Brazil

Revista Adminis-
tragdo em Dialogo -
WEB OF SCIENCE

Information Tech-
nology in support of
Bed Management:

A Multicase Study

in Private Hospitals.

- (A Tecnologia da
Informacao no apoio a
Gestao de leitos: Um
Estudo Multicaso em
Hospitais Privados.)

Raffa, Malik,
Pinochet, 201727
- Brazil

Discrete-Event
Simulation Modeling
of Critical Care Flow:
New Hospital, Old
Challenges.

Williams Et al.,
202028 - United
Kingdom

Critical Care Explo-
rations - PUBMED

Source: Authors, 2022

Show the possibilities of using
discrete event simulation (DES)
to support decision making in
the field of hospital bed mana-
gement in light of demographic
changes.

Evaluate hospital indicators and
their repercussions, before and
after the implementation of the
Internal Regulation Center, on
the number of monthly hospi-
talizations in a public teaching
hospital.

Identify the relationship of
Information Technology in su-
pporting bed management,
with regard to the performance
of systems, in the perception
of managers, in reference to
private hospitals in the city of
Sao Paulo.

Develop a discrete event simu-
lation (DES) model to determine
the optimal number of intensive
care beds by simulating diffe-
rent hypothetical scenarios.

The DES performed to simulate hospitalizations in two wards was
effective in demonstrating that demographic changes can influence
the admission of health care and the use of beds, being an impor-
tant tool for decision-making in relation to bed management.

With the implementation of the IRN, there were significant impro-
vements in the results of hospital production indicators: number of
hospital discharges, bed occupancy rate, bed renewal rate, average
hospital stay, hospital infection and infant mortality rates, demons-
trating that the IRN constituted an innovative management strate-
gy with relevant contributions to the health service.

Of the five private hospitals surveyed, one was considered the most
productive, which uses information systems as a facilitating tool in
the bed management process, since it monitors all stages of the
process, in addition to providing monitoring of the stipulated goals,
helping managers in decision-making.

Of the five private hospitals surveyed, one of them was considered
the most productive, which uses systems of With the use of SED, it
was possible to discover that it is necessary to increase the number
of beds for intensive care, and that reducing the proportion of inten-
sive care patients who are delayed in discharge has a greater effect
in reducing occupancy levels than simply increasing the number of
beds, even when demand increases.

taking place at the time.

Also from this perspective, in ano-
ther study carried out in the United
States, Cudneyet. al. ** (2019) show the
development of a DES to assist in deci-
sion-making and team planning for bed
management, allowing hospital admi-
nistrators to analyze the hospital's ope-
rational behavior in relation to admis-
sions, patient transfers, length of stay,
waiting time, and average patient queue
time. In this study, SED was chosen
because it allows experimenting with
scenarios to efficiently model hospital
units, in order to improve bed mana-
gement and quantify the impact on the
overall system. The main results presen-
ted were considerable improvements in
patient waiting time in the queue, avera-
ge number of patients in the queue and
average length of stay, from the reduc-

tion of bed turnover time by 1 hour.

12378 saitdecoletiva = 2023; (13) N.84

DES can also be used to minimize
emergency room overcrowding through
proper allocation of beds between hos-
pital wards. ** It was found that the SED
model developed for the flows of emer-
gency and elective patients, based on the
multiobjective optimization approach,
can be used as a support tool for deci-
sion makers, helping them to find diffe-
rent solutions for bed management at an
operational and tactical level, without
the need to increase bed capacity. ¥

Still, from the perspective of predic-
ting the arrival of patients in order to
optimize the distribution of beds, a stu-
dy carried out in Germany found a new
modeling approach and solution for the
problem of bed allocation for elective
and emergency hospitalized patients.
Thus, the article shows models for flexi-
ble bed allocations, and anticipation of
future arrivals of elective and emergency

patients, based on the dataset available
at admission, taking into account the
objectives of the interested parties: pa-
tients, nurses and physicians. With the
application of the modeling approach,
a reduction in the time that patients
remain in the emergency room and an
increase in the proportion of patients
occupying a bed was observed due to the
proposed adjustments in patient-bed
allocations.

In another study carried out in a UK
hospital, a DES model was developed to
determine the ideal number of intensive
care beds simulating different hypothe-
tical scenarios. As the demand for this
type of bed increases each year, it is cle-
ar that the DES was important in this
study to analyze scenarios in order to
determine the effects of the increase in
capacity, increased demand and redu-
ced rate and duration of late transfer of
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care when patients are ready to be dis-
charged from the intensive care unit. It
was found that it is necessary to increase
the number of intensive care beds, and
that reducing the proportion of intensi-
ve care patients who are delayed in dis-
charge has a greater effect in reducing
occupancy levels than simply increasing
the number of beds, even when demand
increases. Applying a DES model is a
more modern form of management and
produces more accurate and visual re-
sults than those performed using sprea-
dsheets. ”

There are some limitations on the use
of SED, for Oakley, Onggo and Wor-
thington ' (2020) the tool is often res-
tricted to strategic or tactical decision-
-making, and in this study they tried to
produce models that can help hospitals
in making short-term (operational) de-
cisions. Therefore, they developed a
symbiotic simulation using an existing
hospital unit model, in addition to pro-
posing a new method, called A, which
is suitable to validate a stochastic sym-
biotic simulation model. The benefit
of symbiotic simulation was verified in
relation to its use as an early warning
system and as a post-admission patient
information system, helping hospitals
with short-term operational decisions
in the context of inpatient bed manage-
ment.

Furthermore, from the point of view
of solutions at the operational level, the
study by England et al. * highlights the
uscfulness of a short-term bed planning
tool in a Trauma and Orthopedics de-
partment of a busy Welsh hospital. The
tool combined SED and traditional fo-
recasting which provided an operational
solution for Trauma and Orthopedic de-
partment managers who plan inpatient
services. It is concluded that the event
simulation model can be used as a deci-
sion support tool for bed management.

Regarding the applicability of the
DES in Brazil, no significant studies
were found within the scope of bed ma-
nagement, according to the selected ar-
ticles. However, it is understood that si-

artigo

Lima, F.B. M. P, Clemente, H. A, Soares, A. A, Cunha, G. L. C, Faustino, T. N, Silva, J. A.
Strategies for the hospital bed management process: An integrative review

mulation modeling could, for example,
be used in the Ebserh Network, which
is composed of 40 Federal University
Hospitals (HUF), bearing in mind that
the comparability of practices between
these hospitals would be enriching, in
order to identify the most efficient and
effective ones to be applied throughout
the Network. These hospitals are com-
plex systems, which makes it difficult
to carry out comparative research or
experiments in reality, thus, the deve-
lopment of a DES to assist managers in
decision-making and bed management
planning would allow administrators of
these hospitals to analyze the system wi-
thout interrupting the flow of activities
in the real system. Given this, it is clear
that the DES would be very useful to
HUF managers, because in addition to
allowing a complete visualization of the
systems at high cost, it would be possib-
le to visualize the results even before its
implementation.

In view of the analyzed literature,
the benefits of using simulation mode-
ling stand out, especially with regard to
the ability to imitate real systems and
implement different scenarios, with a
relatively low cost compared to other
methods. In this sense, it is clear that the
DES has been widely used in healthcare
management, but one of the challenges
of using this method is to correctly veri-
fy and validate the model.

Implementation of internal
management of hospital beds

The issue of internal management of
hospital beds in Brazil usually occurs
after the implementation of the Inter-
nal Regulation Center (IRN). *' At an
international level, this specific nomen-
clature is not used, but it is evident in
the studies analyzed, which consider the
implementation of bed management as
a tool for the hospital which corrobora-
tes the purpose considered for the IRN,
in accordance with the National Hospi-
tal Care Policy (PNHOSP), established
through Ordinance No. 3390/2013,
consolidated by Consolidation Ordi-

@ ® DOI: https:/doi.org/10.36489/saudecoletiva.2023v13i84p12362-12383
Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenga Creative Commons

nance GM/MS No. 2/2017, of the Mi-
nistry of Health. *

The theoretical concept of an IRN,
according to the ordinance, is com-
prehensive and includes everything
from providing outpatient consulta-
tions and diagnostic support services to
the management of hospital beds, accor-
ding to pre-established criteria for care.
The PNHOSP in its article 11, paragra-
ph 6, states that:

Bed management will be carried out
from the perspective of integrating cli-
nical practice in the hospitalization and
discharge process, preferably through
the implementation of an Internal Re-
gulation Center (IRN) or Hospital Ac-
cess and Quality Center (NAQH - Nu-
cleo de Acesso e %alidadc Hospitalar),
with the aim of increasing bed occupan-
cy and optimizing the use of installed
capacity, improving user service.

Thus, the IRN secks to optimize the
use of the hospital's installed capacity,
through bed management, as it esta-
blishes a protocol with hospitalization
criteria, defines the service profile, and
allocates the right patient to the right
bed." The activity of establishing a pro-
tocol with hospitalization criteria, de-
fining the service profile, so important
for bed management, is being expanded
to work with medical care teams in some
hospitals, evolving beyond the adminis-
trative tasks associated with patient ad-
mission. **

According to Soares *, who evalua-
ted the composition of IRN instituted
in hospitals in a Brazilian capital, who-
se main motivations for their creation
were legal issues and overcrowding in
the emergency sector, the main function
of the IRN is to promote the efficient
and rational use of hospital beds. For
this, new patients must be admitted
only after confirmation of the existen-
ce of vacant beds and support for the
transport of the patient who will use the
bed, in addition to operational proces-

ses defined for discharge. The study hi-
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ghlights that the IRN, in the evaluated
experiences, it was a very promising ma-
nagement tool that brought significant
results in several indicators related to
bed management, such as reducing the
average length of stay and increasing the
occupancy rate, providing adequate and
safe bed rotation for patients.

Furthermore, in the study by Feijo et
al. , which evaluated hospital indica-
tors and their repercussions, before and
after the implementation of the IRN in
a public university hospital in Brazil, it
was found that there were significant
improvements in the results of hospital
production indicators: number of hos-
pital discharges, bed occupancy rate,
bed renewal rate, average hospital stay,
hospital infection and infant mortality
rates, demonstrating that the IRN cons-
tituted an innovative management stra-
tegy with relevant contributions to the
health service.

Another study, similar to the pre-
vious one, which evaluated the level of
IRN implementation in two units of a
public hospital complex in Brazil, hi-
ghlights that IRN is an important ma-
nagement tool for the development of
processes within hospitals, therefore, it
is recommended to establish a policy
for the implementation of the IRN with
objective references that can be scored,
allowing the monitoring of its develop-
ment. *

In view of the importance of policies
for the implementation of IRN, the Mi-
nistry of Health prepared the IRN Im-
plementation and Implementation Ma-
nual in 2017, which provides guidance
to hospital managers regarding the best
conduction in the IRN implementation
process, in accordance with the legisla-
tion in force. This manual presents gui-
ding guidelines for implementation, a
proposal for constituting the IRN team,
as well as guidelines for carrying out the
internal management of beds, in addi-
tion to technical subsidies for carrying
out actions that qualify care, based on
the information arising from the moni-
toring of bed management carried out

12380 saitdecoletiva = 2023; (13) N.84

through indicators. *

Currently, bed management is consi-
dered an important tool for improving
patient flow. In the study by Souza et.
al. * which describes the organizatio-
nal and operational aspects of the bed
management work process in a hospital
in Brazil, demonstrates that the imple-
mentation of bed management was an
important tool to provide significant
changes in the institution, such as im-
provements in indicators, in work pro-
cesses and communication between
professionals, ensuring better care for
hospitalized patients. In this study, as
well as from the perspective of inter-
national studies, bed management was
used comprehensively as a tool for inter-
nal bed management and not personali-
zation through the IRN.

A very relevant aspect addressed in
this study is that the implementation
of bed management provided improve-
ments in the communication of health
professionals. Communication between
health teams can take on several interfa-
ces that can cause discomfort and con-
flict if not well managed, and these in-
terfaces will depend on the organization
of services. ® Thus, the organization of
services proposed with the implementa-
tion of bed management has become in-
dispensable since the failures in commu-
nication between health professionals
have been one of the main factors that
contribute to the decrease in the quality
of care provided to the patient. *

Regarding the applicability of the
IRN in Brazil, the experience of the Eb-
serh Network can be mentioned, in whi-
ch all HUF have IRN implanted, acting
quite successfully, considering that it is
a unit responsible for the organization
of the entrance door, with patient ma-
nagement in the hospital, in addition
to extra-hospital activities, involving
counter-referral. According to the data
obtained from the Maturity Assessment
Program in Regulation and Health As-
sessment (PRO-REG), whose objective
is to prioritize actions for structuring
and qualifying the regulatory processes

of hospitals in the Ebserh Network, in
2021, all hospitals declared to have IRN
linked to the Regulation Sector, which
monitor indicators related to hospitali-
zation that are fundamental for bed ma-
nagement. ** The IRN in the HUF have
a fundamental role because they act in
the organization of access to the services
offered by the hospitals, as well as ensu-
ring the integrality of the care through
the interface with the management of
the care.

Thus, through the evaluated studies,
itis clear that the implementation of the
internal management of hospital beds,
cither through the IRN, a nomenclatu-
re usually used in Brazil, or through the
management of beds, at an international
level, it is a useful strategy for the deve-
lopment of actions to maximize the use
of beds, in order to increase the turno-
ver within technical criteria, aiming to
reduce the length of stay, in addition to
optimizing the hospital's installed ca-
pacity and qualifying the service to the
user.

Use of Information Systems (IS)

In the studied scenario, it is notewor-
thy that information systems have beco-
me indispensable for work processes in
the health area. Information technology
is essential for providing information
in real time for planning care, directing
care and providing accurate informa-
tion.?

The study by Raffa, Malik and Pino-
chet 7, carried out in reference private
hospitals in the city of Sio Paulo de-
monstrated that the use of information
systems as a tool has helped managers
in decision-making because it facilitates
access to information in real time, colla-
borating in solving problems in order
to obtain improvements in the quality
of care and reduction of health risks.
Of the five hospitals surveyed, one of
them was considered the most producti-
ve, which uses information systems as a
facilitating tool in the bed management
process, as it monitors all stages of the
process, in addition to providing follow-
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-up on the stipulated goals.

According to Oliveira et al.” the de-
velopment of information systems is es-
sential for managing beds, especially for
real-time monitoring of various indica-
tors and for planning hospital occupan-
cy. In the study, research was carried out
in a teaching hospital in Brazil, where
the Cuidar Tech KRONOS software
was developed to manage urgent and
emergency beds, using the kanban me-
thodology. In this research, the imple-
mentation of the software in the hospi-
tal would provide improvements in bed
management since it would facilitate the
visualization of hospitalized patients in
real time, allowing the identification
of the reasons for the stay. With this,
the software, when generating reports
with hospital indicators, would help
professionals and managers in decision-
-making, as well as improvements in the
quality of patient care and reduction of
costs with hospitalizations.

Kanban was developed in Toyota's
Japanese factories in the 1950s, initially
to control production and material flow,
and since then, it has been adapted to
improve the effectiveness of several pro-
cesses, including in the health area. * In
the hospital context, Kanban is used as
a tool that monitors the length of stay
of patients admitted to the beds of hos-
pital care units, through color signaling,
aiming at improving patient flow. *

Also from this perspective, in a study
carried out in Brazil, in a highly complex
hospital with 300 beds, it was observed
that the bed management process using
a web-based application with Kanban
methodology was effective in reducing
the length of stay of patients. * Accor-
ding to Lima et al. * there was a reduc-
tion in the average length of stay before
and after the intervention in all hospital
beds, especially beds in intensive care
units. It was also possible to observe a
decrease in length of stay, with a stab-
le trend over time, where only the bed
management intervention with Kanban
was decisive.

In this context, it is perceived that
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the use of information systems can help
in the management of beds, considering
that this tool facilitates the collection,
storage, retrieval, monitoring and dis-
semination of information in real time
providing improvements in the quality

Since the 1980s, the
bed management
process has been
discussed in Brazil,
initially from the
perspective of defining
the sociodemographic
profile of those

who benefited from
hospitalization

and measuring the
productivity of
hospitals through
some indicators, such

as length of stay.

of patient care. ** Using data that is often
readily available in bed management tra-
cking systems, a hospital's operational
behavior can be modeled, which allows
hospital management to test the impact
of changes without cost and risk. **
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On the other hand, the lack of access
to detailed data available in information
systems forces hospitals to adopt ma-
nual strategies that, unfortunately, can
lead to distortion and errors in some
parameters that generate the informa-
tion. Furthermore, in the case of DES,
the aforementioned simulation mode-
ling technique, it is often impossible to
verify various scenarios and their real
sequences without the help of informa-
tion systems. * Thus, it is imperative
that hospitals have information systems
to obtain reliable data aimed at impro-
ving bed management and patient flow.

The development of these systems
is complex and needs to involve profes-
sionals from the areas where the system
will be implemented, in order to be con-
sistent with the demands of the service.
" For the successful implementation of
a computerized system, there is a need
for the commitment of all levels of pro-
fessionals, from strategic to operational.

Given this, it is clear that the develo-
pment and construction of information
systems for bed management must be
guided by the integration between the
areas of health and information techno-
logy.

In Brazil, it is clear that management
information systems are still outdated
from a technological point of view. This
outdatedness can generate an immen-
se amount of problems, both from the
point of view of management, operation
and hospital cost, as well as the poor
quality of patient care. In this way, the
incorporation of information systems in
hospitals contributes significantly to the
management of activities as a whole, es-
pecially in relation to bed management,
which covers activities from admission
to discharge of patients.

CONCLUSION

Bed management is a complex service
that involves all areas of the hospital and
encompasses activities ranging from pa-
tient admission to discharge. In this sen-
se, it is important to deepen the know-
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ledge about strategies that can be used
for the milky management process in
order to facilitate the work of managers
aiming at the continuous improvement
of patient flows in the hospital.

The articles studied demonstrate
that, from the point of view of simula-
tion modeling techniques, these proved
to be efficient for the management of
beds, helping managers in decision-
-making since it becomes possible to
imitate possible realities, as well as mo-
nitoring changes in a system at a specific
time, with relatively low costs compared
to other techniques.

Within the scope of the implementa-
tion of the internal management of hos-
pital beds, the incipience of the IRN in
the Brazilian health system is conceived,
despite this, it is shown in the resear-
ch to be an efficient management tool
for optimizing beds and patient flows,
providing significant results in several

indicators related to bed management.

In addition, the equivalence of IRN at-
tributions was verified, despite the sco-
pe of activities being somewhat broader,
with bed management at an internatio-
nal level.

Regarding information systems, it is
observed that their objective is to store,
process and provide information in an
agile, safe and more reliable way to su-
pport an organization's processes. The-
refore, it is essential for managers to use
these systems in decision-making in or-
der to assist them in the development of
strategies and new workflows in order to
increase the turnover of patients in bed
and consequently the efficiency of bed
management and reduction of hospital
costs.

It is necessary to consider that the
strategies suggested for the bed manage-
ment process have the main intention of
assisting managers in decision-making,
considering that the theme encompas-
ses a set of highly complex processes.

The use of such strategies will provide a
deeper understanding of the bed mana-
gement process and the flow of hospital
patients, in order to obtain advances in
work processes and in the quality of ser-
vices provided to patients.

Finally, as a limitation of the resear-
ch, there was a lack of studies related to
the theme. Although the number of ar-
ticles was high in the selection, only 14
articles answered the guiding question,
which demonstrates that the topic is re-
levant, but needs to be deepened in the
field of health.

The study recognizes that bed mana-
gement is a management tool for impro-
ving hospital performance in different
dimensions, so improvements should be
sought in order to qualify the process.
In this sense, it is recommended that fu-
ture work be carried out for the develop-
ment of more rescarch that encompasses
efficient conducts for the management

of beds in hospitals.
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