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Abstract
The management of beds within healthcare centers is essential for meeting the health needs of 
the population. Currently, in Chile there are few computer tools that streamline the functions 
performed by the Bed Management Units of healthcare centers. The objective of this article is 
to describe the implementation of a bed management computer system in three hospitals of 
medium (Modular- La Serena) and high complexity (San José del Carmen- Copiapó y San Juan de 
Dios- La Serena) of the Chilean public health network. The process used the Framework of 
dissemination and implementation, which allowed for a consistent flow of bed management, 
namely: request, allocation of bed, transfer, hospitalization and patient discharge. Likewise, the 
relevant actors and the minimum variables for the adequate process were identified. The imple-
mentation of the system was carried out in stages of validation and configuration of the plat-
form in each healthcare center, user training and follow- up of the start- up. To date, the three 
hospitals have an operational computer system for managing hospital beds, reporting no diffi-
culties in its use. The next challenge is to carry out a comprehensive evaluation of the impact of 
the platform, using the indicators agreed upon with the clinical/administrative teams of the 
health centers.

https://doi.org/10.5867/medwave.2022.11.2618
mailto:camilo.guerrero@uv.cl
https://doi.org/10.5867/medwave.2022.11.2618
https://doi.org/10.5867/medwave.2022.11.2618
http://orcid.org/0000-0001-6527-6292
http://orcid.org/0000-0001-8318-4201
http://orcid.org/0000-0001-8045-4990


Pg. 2 / 810.5867/medwave.2022.11.2618 Medwave 2022;22(11):2618

 � Features

IntroductIon
Current global health needs have caused states and institutions 
to adjust to new forms of  healthcare. These increasingly com-
plex dynamics produce a series of  challenges for the rational 
use of  resources, particularly in low to middle- income countries 
[1]. In order to address these new requirements, health systems 
have adopted a series of  measures that facilitate decision- 
making in the health field. One of  them is to have systems that 
enable a permanent analysis of  the resources that support the 
health system and the relevant processes for its management 
[2].

The role of  informatics systems in healthcare is highly relevant 
since they allow the capture of  helpful information for decision- 
making, the clinical traceability of  the people attended, the 
improvement of  care, the efficiency of  resources, and the over-
all management of  healthcare centers [3]. On the contrary, evi-
dence shows that centers with poorly developed information 
systems have more errors in decision- making, delayed clinical 
care, and, in some cases, more patient deaths [4]. Another rele-
vant phenomenon is the impact on emergency care units. One 
study pointed out the impossibility of  detecting incomplete 
tasks in patients' admission, transfer, and discharge due to the 
lack of  computer systems [5].

Chile’s public health system has adopted different strategies to 
address the lack of  technological platforms [6]. However, the 
development and implementation of  information systems have 
not been uniform across health services. As Lobos and Olivares 
point out, the health network lacks information systems, and 
the data gathered are of  low quality [7]. In addition to the lack 
of  integration with other technological platforms, there is a 
phenomenon of  low adherence to health information records 
by clinical teams [8].

One of  the critical processes in the administration of  the public 
health system is the management of  hospital beds. In Chile, 
according to data from the Department of  Health Statistics and 
Information (DEIS), by 2021, the public health system had 26 
595 beds distributed in low, medium, and high- complexity hos-
pitals [9]. In the international context, Chile is one of  the coun-
tries of  the Organization for Economic Cooperation and 
Development (OECD) with the lowest number of  hospital 
beds per thousand inhabitants (two per thousand inhabitants) 

[10]. In particular, the situation in the regions of  Atacama and 
Coquimbo is critical, with 1.74 and 1.75 beds per thousand 
inhabitants, respectively [9].

Given the shortage of  hospital beds and the need for comput-
erized systems that allow better management of  this resource, 
this manuscript aims to describe the implementation of  a com-
puterized bed management system in three medium and high- 
complexity hospitals of  the Chilean public health network.

development
Hospital bed management is a relevant process for the Chilean 
health system. Due to the importance of  optimal management, 
the Ministry of  Health (MINSAL) created the centralized bed 
management unit (UGCC) in the country’s health services [11]. 
Currently, this unit is responsible for "managing hospital beds 
within the public- private health network throughout the coun-
try" [11].

The centralized bed management unit works with a national 
computer platform, in which local units report the situation of  
each healthcare center with an emphasis on available and occu-
pied critical beds, days of  stay, and patient diagnosis [11]. 
However, the system does not provide real- time information 
on the flow of  patients' admissions and discharges to improve 
the management of  hospital beds.

an alternatIve to Improve the bed 
management process

The information system for hospital bed management 
(SIGICAM) was developed at the Universidad de Valparaíso 
with the support of  the Fondo de Fomento al Desarrollo 
Científico y Tecnológico (FONDEF ID16i20449). The plat-
form had the primary goal of  the research group of  the 
Laboratory of  Research, Development and Innovation 
(LABITEC), whose main objective was to create a computer 
system that would reduce waiting times, particularly in emer-
gency units, through systematic administration during the entire 
bed management process, as well as providing key information 
for decision making by the health authorities.

Based on dissemination science for clinical interventions, the 
implementation and dissemination (I&D) framework was used 

maIn messages

 ♦ Hospital bed management is relevant for resource optimization and better care delivery to patients in healthcare facilities.
 ♦ Implementing a computerized bed management system should integrate the perspectives of  both clinical and administra-

tive stakeholders.
 ♦ Implementing a computerized bed management system is an alternative to solve some problems in hospital administration 

and facilitate patient care.
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to develop and implement the hospital bed management infor-
mation system [12,13]. Implementation and dissemination sci-
ence is an interdisciplinary knowledge framework that seeks to 
understand the processes and variables involved in the use of  
scientific evidence to design and implement policies, programs, 
and interventions in health services and other contexts.

The Implementation and Dissemination Framework defines 
the composition of  a panel made up of  the different agents 
(information technology (IT) professionals, administrative, 
managerial, and clinical) to identify the clinical priorities that 
could be addressed by an informatics system [12,13]. Then, the 
design and development team converts the clinical priorities 
into implementation strategies, and finally, the dissemination 
agents accompany the system implementation process in the 
health care centers. In this way, the implementation of  infor-
matics systems is efficient and effective, as it relies on the feed-
back and perception of  the clinical and administrative teams.

system development process

The platform development process was approached through 
the collection of  information to identify the following:

1) Bed management flow.
2) Actors or professionals involved in the flows.
3) Relevant variables in this process.

To this end, interviews were conducted with key agents in the 
clinical, administrative, and directive management areas under 
participatory methodologies [14,15]. These interviews 
addressed topics related to management processes and further 
needs to be included in the new hospital bed management sys-
tem. Regarding the latter, aspects associated with the flow of  
information among the different professionals and reports 
required by the Ministry of  Health were included. To conduct 
an adequate triangulation process, a documentary analysis of  
the national regulations of  the Ministry of  Health regarding the 
management of  hospital beds was carried out (Table 1).

Consequently, the research team developed the hospital bed 
management information system based on a coherent flow of  

bed requests, assignments, transfers, hospitalization, and patient 
discharge (Figure 1).

The process flow was specifically defined using the following 
sub- processes:

1. Bed request

Subprocess where health personnel (preferably nurses) make 
the bed request through the hospital bed management informa-
tion system, using a form with basic (sociodemographic) and 
specific data related to the patient’s clinical condition. Given the 
computer integration between the hospital bed management 
information system, the Ministry of  Health, and the Chilean 
Civil Registry, the sociodemographic variables are automatically 
completed using each patient’s identifier (unique tax number, 
Rut). On average, the bed request form takes two minutes per 
patient. Once the request subprocess is completed, the infor-
mation is sent to the bed management unit for the assignment 
phase.

2. Bed assignment

The subprocess in which bed management teams assign the 
best available option for the patient, using the clinical and 
sociodemographic data from the request. The allocation time 
depends on the number of  bed requests, patient turnover, and 
the rate of  hospital discharges per day, among other variables. 
The computerized bed assignment process takes, on average, 30 
seconds. Once the assignment process is completed, the 
requesting team is alerted through the platform to begin the 
patient’s hospitalization phase.

3. Patient hospitalization

Sub- process related to the patient’s arrival at the clinical unit 
where a bed has been assigned. It is usually the responsibility of  
the nursing professionals to perform the hospitalization action 
in the hospital bed management information system, which 
takes about 30 seconds. During the hospitalization process, this 
system makes it possible to identify the patient’s traceability 

Table 1. Summary of data collection and production techniques.

Data collection and production technique Unit of  analysis n %
Individual interviews (primary data) Clinical nurses 6 30

Bed management unit nurses 7 35
Physicians 2 10
Administrative officers 4 20
Managers 1 5
Total 20 100

Documentary analysis (secondary data) Centralized Bed Management Unit, CBMU 2014- 2017 1 33,3
Bed management protocol, SSVQ 2017- 2019 1 33,3
Technical guidelines for the redesign of  the adult 
emergency care process in hospital emergency units, 2018.

1 33,3

Total 3 100
CBMU: Centralized Bed Management Unit. SSVQ: Servicio de Salud Viña del Mar Quillota.
Source: Elaboration based on the interviews and documentary analysis results.
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through the length of  hospital stay, internal transfers to other 
units of  lesser or greater complexity, and the health status of  
each patient through risk/dependency categorization, falls risk 
scale, among other measurements.

4. Patient discharge

Subprocess related to the end of  the patient’s hospitalization. It 
is placed when physicians indicate the patient’s discharge 
according to their health condition. It is the responsibility of  
the clinical unit nurse to enter administrative data, the date and 
time of  discharge, and the name of  the physician responsible 
for the patient’s discharge. The average time of  the discharge 
subprocess is one minute.

The variables incorporated into the information system for the 
management of  hospital beds were:

1) Sociodemographics (patient identifier, age, gender, country 
of  origin, belonging to a native population, social name, type 
of  social security, and address).

2) Clinical: medical diagnosis, diagnosis in the International 
Classification of  Diseases, 10th edition (ICD- 10), risk/
dependency categorization, examinations, notification of  
healthcare- associated infections, among others.

3) Temporality: date and time of  bed request, assignment, hos-
pitalization, transfers between units, and patient discharges.

4) Bed characteristics: bed identifier, complexity, bed type. Type 
of  clinical service, type of  functional area, among others.

5) User: user identifier, type of  user, facility, type and date of  
action taken.

6) Management: hospital identifier, complexity of  the care cen-
ter, type of  clinical unit, type of  medical specialty, type of  
referral, type of  visit made, and patient data editing, among 
others.

With the above, an initial prototype was developed and tested in 
a virtual and simulated environment of  the bed management 

process. IT aspects were harmonized regarding information 
backup and user visualization in this instance.

ImplementatIon process

After the platform development and simulation test, a valida-
tion process was carried out with the hospital bed management 
teams of  three medium and high- complexity healthcare cen-
ters. This stage was relevant because it gave key agents feedback 
on whether the system developed meets the needs of  its users 
[16], which is an essential step given the magnitude of  the inter-
vention in healthcare processes [17]. To review the hospital bed 
management information system, 12 staff  members completed 
a checklist of  the bed management flow and related variables. 
Strengths and opportunities for improvement of  the system 
were identified.

As a result of  the improvement opportunities, the system was 
adjusted to these new requirements, which were oriented to 
integrate home hospitalization and healthcare- associated infec-
tions units. Including these units established a greater frame-
work of  variables, resulting in less room for error in the bed 
allocation process.

Subsequently, a pilot field test was carried out for validation in 
two high- complexity healthcare centers in the Atacama and 
Valparaíso Regions, namely the San José del Carmen Hospital 
in Copiapó and the Carlos Van Buren Hospital. The validation 
conducted at the San José del Carmen Hospital in Copiapó was 
carried out in the adult, pediatrics, and gynecology- obstetrics 
services, in November 2018, with the participation of  311 staff  
members. At the Carlos Van Buren Hospital, the field test was 
executed in October 2019 and had the participation of  329 
staff  members from clinical (neonatology, pediatrics, and adult) 
and administrative units. It is important to mention that both 
healthcare centers required integration with other IT systems 

Figure 1. Bed management process in the hospital bed management information system platform.

Source: Elaboration based on the results of  the experience.
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related to resource management and clinical records monitor-
ing systems.

Once a stable system was obtained, the massification process 
was carried out in agreement with the San José del Carmen 
Hospital in Copiapó, the Modular Hospital in La Serena, and 
the San Juan de Dios Hospital in La Serena (Table 2). This pro-
cess was carried out with the referral teams of  each healthcare 
center through the following phases:

1. Platform adaptation phase

The platform was presented to each hospital’s clinical unit 
related to bed management. System adjustments were estab-
lished regarding users and responsibilities during the bed man-
agement process.

2. System installation

The IT team of  the hospital bed management information sys-
tem installed the bed management platform on the servers of  
each healthcare center to use the security standards of  the 
Ministry of  Health’s computer network. This phase included 
the creation of  credentials for each user of  the system.

3. Training of  clinical/administrative staff

This consisted of  teaching and training clinical/administrative 
personnel in the proper use of  the platform. The training was 
theoretical- practical and face- to- face at the staff ’s units during 
day and night shifts.

4. Accompaniment during start-up

At the end of  the training process, along with the reference 
teams, a date was set for the platform’s implementation. This 
considered the system’s adoption level during the training and 
on a day when there was no high demand for hospital beds. 
Once the start- up was carried out, the team that trained the 

hospital bed management information system remained pres-
ent in the healthcare centers to assist with the system’s imple-
mentation, doubt resolution, employee re- training and training 
for those who were absent during the training process, creation 
of  credentials for those who did not have access and to raise 
new requirements or adjustments to the platform.

The implementation and ease of  use of  the system were 
reported as positive by the bed management teams of  the three 
hospitals. This qualitative evaluation was also confirmed during 
the monitoring process carried out by the hospital bed manage-
ment information system training teams. The number of  fol-
low- up visits decreased as no usability, integration, or system 
error problems were reported. Once the monitoring process 
was completed, a meeting was held with the referral team of  
each care center to establish communication mechanisms in 
case of  system errors or new requirements for the platform’s 
expansion. Finally, a comprehensive evaluation framework for 
the hospital bed management information system was co- 
constructed with the referral teams to measure its impact in 
different dimensions (Table 3).

FInal consIderatIons
The implementation process of  the bed management system 
was successful in the three healthcare centers. The implementa-
tion and dissemination framework allowed us to deepen and 
ensure an adequate set- up by recognizing the key actors and 
emphasizing the clinical and administrative teams' follow- up in 
using the platform. In this sense, the information system for 
hospital bed management, as a tool jointly built with the teams 
of  each hospital, is an active and representative system of  the 
hospital’s dynamism.

Among the challenges of  the hospital bed management infor-
mation system are the comprehensive evaluation of  the plat-
form and the widespread use of  it in other healthcare centers. 

Table 2. Summary of dimensions and characteristics of the SIGICAM implementation in healthcare centers.

Dimension Characteristics San José del Carmen 
Hospital - Copiapó

Modular Hospital- La 
Serena

San Juan de Dios 
Hospital- La Serena

Care center complexity Type of  complexity High Medium High
Platform adequacy and 
installation (n)

Amount of  beds 364 48 300
Time for platform adaptation 
(days)

7 2 5

Amount of  adapted computers 723 34 665
Trained personnel (n) Nurses emergency units - DTC 73 53 120

Bed management unit 
personnel

46 60 24

Clinical services nurses 208 262 236
Administrative Staff 103 88 39
Managers 30 33 8

Start- up and follow- up (n) Implementation date 01- 12- 2018 19- 08- 2020 01- 07- 2021
Follow- up time (days) 28 10 17

DTC: Diagnosis and Treatment Center.SIGICAM: Hospital Bed Management Information System.
Source: Elaboration based on the results of  the system implementation experience.
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Regarding the last point, we expect to involve more healthcare 
centers, which could generate a macrosystem for bed manage-
ment in the public healthcare network. This could positively 
impact decision- making at a higher level in the public health 
system, making it possible to establish more efficient strategies 
for managing healthcare networks.

conclusIons
In summary, this experience of  collaboration between public 
institutions demonstrates a successful intervention in imple-
menting an information system that can be replicated in other 
healthcare centers to strengthen public health in the country.

Table 3. SIGICAM evaluation proposal, designed in collaboration with the clinical and administrative teams of the healthcare centers.

Dimension Sub- dimension Indicator
Users SIGICAM user experience Health- ITUES* survey (item: 13,14,15,16,17. Perceived ease of  use 

dimension). Annual comparison.
SIGICAM problem solving Health- ITUES survey (item:18,19,20. User control dimension). Annual 

comparison.
Information technology Amount of  information technology 

errors
Number of  minor, moderate and major computer errors monthly, 
semestrial, and annually

Time to solve computer problems Computer error resolution time
Clinical management Referral management Number of  patients referred / Number of  patients referred admitted in 

SIGICAM *100. Annual comparison.
Resolution times of  patients on the referral list. Annual comparison.

Bed management Number of  total patients admitted and discharged in SIGICAM on a 
monthly, semestrial and annual basis.
Waiting time for bed request and assignment. Annual comparison.
Days of  hospital stay according to clinical units. Comparative analysis 
between functional areas. Monthly, semestrial and annual comparison.
Percentage of  compliance with dependency risk categorization by clinical 
service and functional area. Annual comparison.
Number of  blocked beds. Analysis of  reasons for bed blocking.
Health- ITUES survey (items: 3,4,5,6,7,8,9,10. Dimensions of  quality of  
work activities and perception of  usefulness). Annual comparison.

Social case management Monthly, semestrial and annual number of  hospitalized social cases.
Management of  patients with 
Healthcare- Associated Infections

Number of  patients admitted to the HCAI module. Annual comparison

Administrative 
management

Administrative management of  
MINSAL indicators

Number of  downloads of  management documents: daily census, 
categorization indicator, list of  income and expenses, REM 20, among 
others.

Human resources management Analysis of  the number of  staff  for patient care indicator by dependency 
risk categorization. Annual comparison.

Hospital bed management Analysis of  occupied bed days on a monthly, semestrial and annual basis. 
Annual comparison.
Health- ITUES survey (items: 1,2,11,12. Dimensions of  quality of  work 
life and perceived usefulness). Annual comparison.

Financial management Financial efficiency and optimization Financial resources optimized by reduction in mean occupied bed days. 
Annual Comparison
Financial resources optimized by reduction of  request times and bed 
allocation. Annual comparison.
Financial resources optimized by reduction of  patient resolution time in 
the referral module. Annual comparison
Financial analysis by DRG. Annual comparison.
Financial resources optimized by distribution of  nursing personnel 
according to risk- dependency categorization.

DRG: Diagnosis- related Groups. HCAI: Healthcare- associated Infections. Health- ITUES: Health Information Technology Usability Evaluation 
Scale.MINSAL: Ministry of  Health. SIGICAM: Hospital Bed Management Information System.
Source: Prepared by the authors based on the results of  the system implementation experience *The Health- ITUES survey is an instrument that evaluates 
the usability of  a health information technology tool. It consists of  20 questions distributed in four dimensions: quality of  work life, perceived usefulness, 
perceived ease of  use, and user control.
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Experiencia en la implementación de un sistema informático 

para la gestión de camas hospitalarias

Resumen
La gestión de camas al interior de los centros asistenciales es fundamental para la atención de las necesidades de salud de la pobla-
ción. Actualmente, en Chile se cuenta con escasas herramientas informáticas que agilicen las funciones que realizan las unidades de 
gestión de camas de los centros asistenciales. El objetivo del presente artículo es describir la implementación de un sistema infor-
mático de gestión de camas en tres hospitales de mediana (Modular en La Serena) y alta complejidad (San José del Carmen en 
Copiapó y San Juan de Dios en La Serena) de la red pública de salud de Chile. El proceso utilizó el Framework de diseminación e 
implementación, lo que permitió contar con un flujo coherente de gestión de camas, a saber: solicitud, asignación de cama, traslado, 
hospitalización y egreso de paciente. Asimismo, se identificaron los actores relevantes y las variables mínimas para el adecuado 
proceso. La implementación del sistema se llevó a cabo en etapas de validación y configuración de la plataforma en cada centro 
asistencial, capacitaciones a los usuarios y acompañamiento de la puesta en marcha. A la fecha, los tres hospitales cuentan operati-
vamente con el sistema informático de gestión de camas hospitalarias, no reportando dificultades en su uso. El próximo desafío es 
efectuar una evaluación integral del impacto de la plataforma, utilizando los indicadores acordados con los equipos clínicos/admi-
nistrativos de los centros de salud.
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