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More than 62% of the 1.8 million people who live
in Salvador, Brazil have no access to medical
appointments, testing, vaccinations, rehabilita-
tion, and many other services that the Universal
Health System (Portuguese acronym: SUS) is re-
quired to provide citizens. It ranks last among Bra-
zil’'s capitals for coverage of basic care (37.61%).
Addressing the administrative and care-related
bottlenecks in essential areas of public health has
become a top priority for the State of Bahia. The
Universal Health System Strengthening Program
(Portuguese acronym: PROSUS) has allowed the
government to funnel spending into implemen-
ting an electronic health record system with online
data management capabilities in the region. The
scope of this project, implemented by the Bahia
State Health Secretariat (Portuguese acronym:
SESAB) with investments by the Inter-American
Development Bank (IADB), is not merely digital; it
impacts how people participate, interact, and do
tasks in the work environment and how hospitals
are managed.

The technology and data intelligence sector was
restructured in 2016, starting with a mapping
and acquisition of IT equipment. In August 2018,
this step was followed by the implementation of
the AGHUse (Aplicativos para Gestdao dos Hospi-
tais Universitarios) hospital management system,
which can record administrative, care, and health
sector support processes in an integrated and
centralized way. AGHUse is a free and open-source
software with a collaborative format developed
by the Porto Alegre Clinics Hospital (Portuguese
acronym: HCPA). It is already being used by more
than 100 health facilities throughout the country,
including university, Army, and Navy hospitals.

The purpose of this case study is to examine: (i)
how digital tools can redesign social protection
and health services; (ii) how the AGHUse system
impacts the daily routine of health professionals;
(iii) how the digital transformation should align

T Data from the Ministry of Health, November 2018.
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with technological best practice (collaboratively
developed software, systems developed in plat-
form format and with a modular structure, digital
scalability) to create innovative and integrated in-
formation systems, and (iv) what the direct and
indirect benefits of EHR systems are—in terms of
care, diagnosis, and administrative practices—for
the state and, ultimately, for the country’s health
system.

Because of the plethora of practical difficulties that
health establishment managers had to overcome
to implement a software as complete as AGHUse
in a network as diverse as the one administered
by the State of Bahia, this study also identifies
the main points of resistance to implementing the
project and the solutions the SESAB has found. In
particular, it analyzes the needs arising from use
of an open-source software that is managed in co-
mmunity format, which requires partners to have
a solid structure of implementers, programmers,
and technical support staff to take on the training,
capacity-building, and adjustments to the system,
and to address the difficulties health professionals
have in adjusting their work culture to AGHUse’s
requirements.

As of the end of this case study, the SESAB still did
not have enough data for a general and conclusive
assessment of the effects of EHR systems in the
state. However, it could already be seen that when
AGHUse is implemented at facilities, it promotes
changes in care standards, revealing weaknesses
and proposing hospital management solutions.
Under the system, patients have a solid medical
history, and physicians have access to their com-
plete medical records, leaving less margin for diag-
nostic errors. The state, meanwhile, is able to avoid
unnecessary expense and can identify essential
issues to prioritize for subsequent spending, thus
contributing to the quality of public health. Ulti-
mately, implementing EHR saves lives.
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This document analyzes the process, still currently underway, of implementing the AGHUse online hos-
pital management system and electronic health record system in Salvador (Brazil) and its metropolitan
area as part of the Universal Health System Strengthening Program (PROSUS) implemented by the
Bahia State Health Secretariat’s (SESAB) in the region. This software developed by the Porto Alegre
Clinics Hospital (HCPA) is a crucial tool for redesigning Bahia’s health sector.

>>

>>

>>

Main theme: We analyze the importance of digital transformation in the field of health based on a
case study of the ongoing process of implementing the AGHUse software at health centers in Sal-
vador and other municipalities; we cover aspects such as procuring structural equipment and tools
and selecting and implementing this free and open-source software with a collaborative format to
redesign the State’s health sector; we analyze the difficulties of implementing an electronic data-
base of this magnitude; and we review how the SESAB has surmounted these obstacles thus far.

Cross-cutting themes: We show how digital tools can redesign social protection and health ser-
vices when they are high quality and used securely and efficiently; how digital transformation
should follow technological best practice—collaboratively developed software, systems developed
in platform and modular structure format, with digital scalability and following the privacy and
security rules established by the state—to build comprehensive, innovative, and integrated infor-
mation systems. We also highlight the direct and indirect benefits of digital transformation for
care, diagnosis, and administrative practices; for the State; and, ultimately, for the country’s health
system.

Keywords: Electronic medical file; electronic health record; hospital management; open-source
software; e-health; digital health; SUS; PROSUS.
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1. INTRODUCTION



1.1 Digital transformation
applied to health

One challenge that 21t-century governments face
is the digital transformation of public services.
In an interconnected world, states need tools for
digitizing data and leveraging the full potential of
information and communication technology (ICT)
to improve efficiency and productivity, bring down
operating costs, and better services for the popu-
lation, especially the most essential services like
healthcare.

The challenge is sizable in regions like Latin Ame-
rica and the Caribbean (LAC), where public health
systems still have not fully matured or have just
recently become a broad right of citizens offered
without restrictions to the entire population. An
IADB study shows that adverse event rates in
health remain high in the region, at around 11%
in hospitals and 5% in outpatient services. Most
countries in LAC still have no digital strategy for
the sector, or have just begun discussing the ma-
tter (IADB, 2019, p. 12).

A digital health service, with electronic records
of patients’ medical history, also known as elec-
tronic health records (EHR), can be an important
tool for expanding and enhancing health systems’
coverage and quality. According to the Pan-
American Health Organization (PAHO), these elec-
tronic records make it possible to oversee medical
care with greater precision and provide a unique
opportunity to prevent medical errors (PAHO,
2016, p. 43), as well as to analyze data for the pur-
poses of clinical and epidemiological research on
the population. However, medical assistants have
proven resistant to change: they work with con-
fidential data (the patient’s health) and multiple
types of information (diagnostic information, pres-
criptions, medical exams, etc.) that have to be re-
corded according to rigorous standards to add
value to analyses and research in the field (IADB,
2016, p. 11).

Furthermore, the IADB found that many countries
in Latin America still use EHR systems that do not
identify patients by their name or identification

Eﬂ 1. INTRODUCTION

number. Additionally, many of the systems that
should help professionals access patients’ medi-
cal history and allow knowledge to be exchanged
between physicians monitoring a patient operate
in isolation, which often leads to duplicated data
that is of poor quality for the purposes of a solid
analysis of health in the region (IADB, 2019, p. 1).

Therefore, creating new online databases is not
enough. Data collection needs to be redesigned
to make more effective and accurate use of data
and achieve better care for specific patients and
positively impact public health management as a
whole. Data produced by digital systems should be
high-quality, operating whenever possible based
on governance of the information generated with
business intelligence tools in order to interpret
large volumes of data stored by computer systems
(see IADB 2020 for a more complete discussion
of evidence on, and the benefits of, EHR systems).

In 2018, the World Health Organization (WHO)
passed a resolution in defense of the digital trans-
formation, inviting countries to develop techno-
logies to promote universal health coverage
and sustainable development. In 2019, the IADB
adopted the Principles for Digital Development, in
support of technological modernization as applied
to health and social protection. These principles
are designed to help developers and government
agencies use integrated digital best practices for
the medical sector. These principles (IADB, 2019,
p. 7-9) include incentives for projects that are di-
gitally scalable, with products that can be ad-
justed and allow new features to be continua-
Ily added; with security and privacy clauses that
can protect users’ data and access to information;
that use open-source code and follow the highest
international standards for interoperability, in or-
der to facilitate data exchanges when necessary.

In 2018, the federal government of Brazil pu-
blished the “Brazilian Strategy for Digital Transfor-
mation,” a set of assessments, goals, and actions
for implementing digital technologies over the
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medium- and long-term for a more efficient and
productive state, more competitive and produc-
tive businesses, and broader inclusion of citizens.

The electronic health record, or EHR, is one of the
cross-cutting actions that can enable data integra-
tion and enhance health management, an increa-
singly essential step in challenging times. Accor-
ding to the WHO, more than 5 billion people
worldwide are at risk of having no access to basic
health services by 2030, and the sector needs in-
vestments of over US$200 billion per year, which
would save up to 60 million lives (WHO, 2019).
Using resources more efficiently and optimizing
health management are crucial actions for ex-
panding the reach of the services offered to the
population.

1.2 ) Public health in Brazil

Brazil is the only country of over 100 million inha-
bitants in the world that has a universal, public, and
free healthcare system (PAIM et al., 2015, p. 49).
Created in 1988 with the passage of the Federal
Constitution, the Universal Health System (SUS)
made health a social right guaranteed by law for
all citizens of the country, irrespective of their
ability to pay into the system. Furthermore, this
step made health a public policy, directly linked to
economic and social issues that enhance citizens’
quality of life and well-being.

The Constitution establishes that the SUS must
ensure the health services’ universality (service
accessible to all citizens, without discriminating
by race, class, ethnicity, or gender) comprehen-
siveness (all of citizens’ health needs should be
addressed), and fairness (resources should be
prioritized so actions meet the population’s most
urgent needs) of the health services, and society
continually holds the government accountable
for its spending (DATASUS, 2020). Along with
outpatient care, medical consultations, prenatal
care, and inpatient care, the SUS is also tasked
with carrying out preventive health campaigns
like immunizations; organizing awareness cam-
paigns like anti-smoking initiatives; inspecting
foods; and registering medications.

The SUS works based on cooperation between
the three levels of government (municipal, state,
and federal), which do not function hierarchica-
Ily and each have pre-established responsibilities

for managing public health. Decentralized
decision-making allows region-specific needs to
be addressed in a country with continent-sized
differences and dimensions. It also lets municipa-
lities manage and analyze their different political,
economic, and health-related realities, with techni-
cal cooperation from the states.

Through the SUS, all citizens have a right to con-
sultations, exams, inpatient care, and treatment
at the health facilities, whether public or private,
engaged by the municipal-, state-, and federal-
level public health manager. According to data
from the Fundacién Oswaldo Cruz, the SUS be-
nefits 190 million Brazilians each year, of whom
145 million depend exclusively on the public health
system for health care. The system has more than 2
million healthcare professionals who provide care
at approximately 64,000 health facilities through-
out the country, completing more than 3.2 million
outpatient visits and 453.7 million medical consul-
tations every year (PAIM et al.,, 2015, p.49).

In such a large system, one of the biggest cha-
llenges is exchanging citizens’ data between the
different facilities that make up the SUS. The data
is often centralized at a family’s health center, but
when someone is referred to a different facility or
needs a different service, like a medical test, or
needs care at an emergency department, the sys-
tems are not integrated or in communication with
each other.

Therefore, since 2017, the Brazilian government has
prioritized applying ICT to the health sector to join
the digital transformation. The aim is to enhance
the quality of health care and expand access to
it in order to build teams’ skills, streamline care,
and improve the flow of information—including
clinical decision-making, monitoring, regulations,
and health promotion—for management decisions
(MS, 2017, p. 9).

For the government, there are many visible be-
nefits of digital transformation for patients, health-
care professionals, and public administrators: with
an EHR system, citizens are able to access infor-
mation on their health and prescriptions, and they
can more quickly set up appointments or tests;
healthcare professionals have a medical overview
of patients at their disposal, with relevant infor-
mation on previous consultations; and managers
have online access to the information needed for
medical, financial, and administrative decisions in
a format that is clear, flexible, and compatible with
their role (MS, 2017, p. 10).
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To bring about this transformation, it is essen-
tial to not only create an EHR system, but also to
integrate sector data between different systems—a
capability called interoperability—while maintai-
ning the information’s privacy and integrity.

1.3 ) Public health in Bahia

Following the trend and recommendation of in-
ternational bodies and public policies, the Go-
vernment of Bahia began the process of digitizing
health data as one of the actions taken by PROSUS
in the Salvador Metropolitan Area, with resources
from IADB and implementation by SESAB.

The aim is to integrate and restructure the health-
care network, from the primary to hospital care
level, in Salvador and 13 municipalities in the me-
tropolitan area (Camacari, Candeias, Dias D’Avila,
I[taparica, Lauro de Freitas, Madre de Deus, Mata
de S&o Jodo, Pojuca, Salvador, Sdo Francisco do
Conde, Sado Sebastido do Passé, Simdes Filho, and
Vera Cruz). This area has an estimated population
of 3,573,973 people, of whom 90% depend on the
SUS, particularly the medical services offered in
the state’s capital.

The Salvador Metropolitan Area is the second
most populous in northeastern Brazil and the se-
venth most populous in the entire country
(INSPER, 2020, p. 2). Like the rest of the coun-
try, its population is aging, with the consequent
increase in chronic, non-communicable diseases
like hypertension and diabetes. Restructuring the
comprehensive healthcare system helps eliminate
bottlenecks in care in priority areas and relieve the
high load of cases at secondary and tertiary hos-
pitals in the capital that could often be dealt with
at the primary level.

According to Ministry of Health data from Novem-
ber 2018, more than 62% of the population of Sal-
vador, around 1.8 million citizens, has no access to
consultations, tests, immunizations, rehabilitation,
or many other primary care services. Salvador is
therefore ranked last among Brazil’s capitals for
primary care coverage (37.61%) and second-to-
last for family health (27.45%). The capital’s health
services are overburdened because they provide
service to the entire metropolitan area. How-
ever, some of these services could be provided by
primary care centers, which are the municipal go-
vernments’ responsibility, without the need to
go to secondary and tertiary facilities such as
emergency departments or hospitals, which are
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the state government’s responsibility (CO-NASS,
2019).

Also, to avoid hospital emergency room visits, it is
essential to bolster the primary care centers and
family health centers that are in charge of monito-
ring patients with chronic diseases, like high blood
pressure and diabetes (CONASS 2019), who need
frequent tests and medications. Data from the In-
dicator Centralization System (SISPACTO) shows
that 25% of hospital admissions in Salvador could
have been prevented by follow-up at the primary
care level. The intermediate impact assessment re-
port seems to corroborate CONASS’ impression. It
states that the Family Health Program’s coverage
is very low in the Salvador Metropolitan Area com-
pared to coverage in the State of Bahia and other
regions in the country (INSPER, 2020, p. 2-3).

Through PROSUS, the Government of the State
of Bahia hopes to improve its population’s health
conditions by focusing on primary care as the
gateway to medical services. To achieve this aim,
the program focuses its spending on two major
areas: infrastructure, to build a range of health
establishments—from basic facilities and psycho-
social care centers to the Metropolitan Hospital in
Lauro de Freitas—and technology, to upgrade and
reorganize the sector’s IT network and online data
management systems.

Digital transformation in Bahia includes procuring
hardware and implementing an EHR system for
citizens that can enhance both patient care and
hospital management in the region. With digitized
data, the Secretariat can use tools like business
intelligence to survey the population’s characte-
ristics, identify public health risks, integrate pre-
ventive medicine policies into work at the primary
care level, and manage government spending on
the sector in a more decisive and targeted way.

In the transformation currently underway, the
SESAB chose an open-source software that can
be tweaked autonomously instead of needing fre-
guent updates that are costly for the State; that
is scalable, to be able to add features and meet
growing data processing demands; that is secure
enough to protect people’s data; and that has the
possibility of being inter-operable and integrating
with other systems to improve the flow of infor-
mation. Because it uses cutting-edge equipment,
with a hospital management software that is free
of charge and scalable and with a server powerful
enough to handle large data loads, Bahia can serve
as a model and starting point for a new format for
managing public health in the country.
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1.4 ) Study methodology

This study presents the main challenges in digi-
tal transformation that the Government of Bahia
faces. We interviewed 18 professionals for this
case study: 11 linked to SESAB, some of whom
are project managers and health professionals at
the Administrative Modernization Division (Por-
tuguese acronym: DMA), and some of whom
work at the IT division at two hospitals in Sal-
vador (Ernesto Simdes Filho General Hospital
and Camacari General Hospital); 1 representa-
tive of the Bahia State Data Processing Enter-
prise (PRODEB); 1 researcher and professor at
the Bahia Federal University; and 5 professio-
nals from HCPA directly involved with managing
AGHUse, the hospital management software, se-
lected by the Government of Bahia to be imple-
mented in the state health network.

Due to the coronavirus health emergency,
there were no field visits to Salvador or Porto
Alegre. All interviews were performed remotely,
via Skype, in two data collection stages for the
study. Most of them took place in the first half of
2020, in March and April, and the rest in Septem-
ber of the same year. Some of the interviewees
were consulted more than once, by Skype or by
email, during the process.

The analysis and results presented here are
partial, since the software is still in the process
of being implemented at 23 health facilities in
Salvador and its metropolitan area.

1.5 ) Overview of the AGHUse

software

Since 2016, the Government of Bahia has inves-
ted in restructuring the technology and IT aspects
of the health system. The State Health Secretariat’s
proposal is to make the department 100% digital
and to set a national benchmark from online data
monitoring. It began by mapping and procuring
IT equipment (computers, printers, servers) and
software for structural tools, and it then selected
a hospital management software that can record

administrative, care, and health sector support pro-
cesses in an integrated and centralized way.

The DMA managers in charge of overseeing ICT at
the Bahia Health Department set out to explore the
options for EHR systems and hospital management
systems on the market. The products they consi-
dered included a software from a well-known private
sector firm that has been a benchmark for digital
health’s management solutions in the country. How-
ever, they did not choose this product because it
was very costly?. Another option SESAB considered
was a software developed by a state government
agency that included medical records; appoint-
ment, test, and procedure follow-ups; and inventory
control and drug dispensation. The system would
have been delivered free of charge, but the negotia-
tions did not move forward, making the partnership
inviable.?

In 2018, the SESAB discovered AGHUse at a talk
at an international conference. The software was
one of HCPA’s initiatives to meet the organiza-
tion’s medical, hospital, and administrative needs,
one of countless transformations and upgrades it
has put in place over its four-decade history. As
a public institution that is a member of the Minis-
try of Education’s network of university hospitals
that participate in the SUS, the HCPA is the only
hospital in the country that has operated since
its inception as a public enterprise subject to pri-
vate law. It stands out for the quality of its hospital
management.

The first features of the system were developed
in the 1980s and 1990s for massive computers.
At the turn of the millennium, the system un-
derwent its first major technological shift to
client format, running on personal computers. Its
name changed to AGH (Aplicativos de Gestdo
Hospitalar—Application for Hospital Manage-
ment). In 2009, HCPA was invited by the Mi-
nistry of Education to bring its model for mana-
ging technological innovation to other university
hospitals in the country. The HCPA then moved
the application to a non-proprietary data base,
that is, one developed at no cost with the pur-
chase of use licenses. This marked the birth of
AGHU (Aplicativos para Gestdo dos Hospitais
Universitarios—Application for University Hos-
pital Management), which in 2014 became ex-
clusively administrated by the Brazilian Hospital

2 Apart from monthly fees for maintaining and upgrading the system, the cost of the license to use the software alone would be around 50 times
more than what the SESAB spent to hire consultants and train people to use the AGHUse software.

3 political differences may have affected negotiations and made the partnership inviable.
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same time, and with the know-how it acquired
in designing for university hospitals, the HCPA
continued developing new models and features
for the software and added the verb “use” to the
name AGHU. This is how AGHUse came to be.
This software, which is free and collaboratively
developed, is a complete and accessible solution
for computerized health management that was
developed from the ground up with active par-
ticipation by health professionals (See Figure 1).

In its 11t iteration, the application has 30 adminis-
trative and care modules being used at more than
100 health centers around the country, including
university, army, and Brazilian Air Force hospitals
(see Figure 2).
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Source: HCPA.
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In Bahia, the aim was to implement the system at
23 facilities in the state’s direct health network by
20204, After verifying how the system works on-
site, decision-makers identified several attributes
that were decisive in their decision to choose the
system: it is a software with a free use license de-
veloped by a team of professionals attuned to the
Hospital’s priorities and needs and to the require-
ment to constantly update the system.

Since the software is exclusively produced on a
free, open-source, and scalable software platform,
partners that use the system receive the source
code for all available modules and work as a co-
mmunity, sharing requests and developing new
modules and features to continuously improve a
single version of the system. Under this format,
partners only pay for the consulting provided by
HCPA to explain the software,

identify technical requirements that must be in
place to support the system, and help collect data
to configure each available module, in addition to
relying on professionals from Rio Grande do Sul
to train and certify teams that procure the service.
There is therefore no product use license free and
no monthly maintenance and technical support
fees, making the software a financially affordable
option.

With AGHUse, all EHR and hospital management
information can be centralized in a single software
program available to the entire state network, fa-
cilitating the exchange of information and stra-
tegic planning. Indicators like bed turnover rate,
occupancy rate and transfer rate, in addition to
procurement, inventory, and invoice control, are all
available in a single system, which helps the State
Health Secretariat analyze data and do strategic
planning. Physicians can also see the transforma-
tion: they now have access to better structured
information on each patient and to the record of
prior prescriptions and medical tests that have al-
ready been conducted. For health facility mana-
gers, the software breaks down the flow of ope-
rations at the hospital, and citizens receive a more
decisive service with fewer lines or wait times
for scheduling tests and appointments. In short,
the software can be a very valuable tool to pu-
blic health, with benefits for citizens and public fi-
nances (see Figure 3 for a summary of what sets
AGHUse apart).

4 The original goal was to finish implementing the software in December 2020. Due to the coronavirus health emergency, the target was revised to

2022.
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. FIGURE 3:
: AGHUse: Differentiating factors

It uses open data
systems

Free software, developed exclusively on open source platforms, where
partners receive the source code to develop and improve function.

J

NG

Scalable

software for updates arise.

System capable of incorporating new modules and features as new requests

N

Collaborative
development

The software operates in community format, through collaboration
by partners, in a network for exchanging health knowledge applied
to technological innovation.

Privacy
and security

It is governed by the country’s current privacy and security laws.

NN

Since it is free software, the use license is free. Partners pay for consulting
and training and help improve the system.

NG

Physician
to physician

Designed at the request of and in consultation with physicians at one
of the country’s leading public health institutions, the software
“speaks the language” of health professionals and meets their needs.

J

Source: Prepared by the authors based on interviews with the HCPA and supporting materials.

AGHUse can only be accessed through the net-
works of government systems, from health es-
tablishments administered by the State, and with
access permissions levels set specifically for each
department. In outpatient care, for instance, phy-
sicians can only access the medical care part of
the system, begin care, and complete the medi-
cal history if they are in their office. The system
blocks them from accessing it from the facility’s
reception area, for example. A patient’s health
records are not available to all physicians at the
health center. Rather, there are different levels of
blocking and specific permissions to ensure the
system’s security. The software has a firewall sys-
tem to prevent hacker attacks and adheres to all
security, access, and restriction policies required
under the Federal General Data Protection Law.
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It also follows the HL7 communication standard
recommended for health systems aiming to be
inter-operable.

The HCPA's task is to offer training on each of the
modules used and manage the software’s deve-
lopment, screening requests received from part-
ners and only adding features or updates that
could be needed by the entire community to the
system. If a request to modify the system is only
useful for one health facility or network, the ad-
justment will be configured as a parameter that
can be toggled on or off to meet that local need.

Under the HCPA'’s business model, the software is

implemented vertically, with all modules brought
on gradually, at a single pilot facility, to then be
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replicated by the same partner at all other health
facilities under its administration. The HCPA also
suggests the order in which modules should be
implemented and sends a team of professionals
to provide training and monitor each stage of the
process on site.

The first meetings to explain the software and
train the Bahia team took place in August 2018 in
a workspace developed by HCPA in Porto Alegre.
A SAEB team, represented by officials from the
DMA, and another team from PRODEB, the pro-
ject’s operational partner, went to the state capi-
tal to learn about how the system works and be-
gin preparing for the first three modules: Staff,
Patient, and Outpatient. They came with the task
of configuring and setting the parameters for the
registration data for Bahia’s reality—staff regis-
tered with usernames and passwords; care and
consultation rosters, and the first group of pa-
tients to receive care, readying the system to be
launched in November. Implementation was star-
ted with in-person oversight by professionals from
the HCPA at the Hospital General Roberto Santos,
the facility initially chosen by SESAB for the pilot
implementation of AGHUse.

An administrative committee was created to
monitor the software’s implementation. The DMA,
which is the department responsible for ICT
management at SESAB, along with the Health
Sub-Secretariat and the Director of Administrative
Modernization, currently lead the initiative. The
General Coordinator of Technology, Information,
and Communication, as well as the Systems Coor-
dinator, also participate as project heads, with
support from the systems analyst and the pro-
duct owners, who are responsible for monitoring

the project at the facilities. The DMA’s technical
advisors and IT and network infrastructure ana-
lysts also help make the software a reality. Those
tasked with carrying out the process at the hos-
pitals form working groups of 5 to 6 professionals
per facility. These groups can include IT coordi-
nators, the hospital’s general director, physicians,
nurses, and technicians from each area involved
in the implementation. Figure 4 details the actors
and roles involved in managing the system.

From PRODEB, technicians, implementers, and
system programmers participate. PRODEB, as
official state partner for meeting public data pro-
cessing needs the region, is in charge of identify-
ing possible errors and suggesting improvements,
uploading data, and setting up the system’s ini-
tial configuration for each module and facility. It
also develops new features and holds trainings
and performs assisted operations in partnership
with the DMA team. Its high-security facility, the
largest in the North/North Eastern region and
the third-largest in the country among state ICT
enterprises, houses the super cluster, a server ac-
quired to store the high load of data generated by
AGHUse.

Rather than seeing it as an operating system,
AGHUse should be considered a model for hospi-
tal management and routine medical care for the
health facilities that use it. Since it was designed
by and for the HCPA, the system drives structural
changes in the performance of medical teams, es-
tablishes a new flow in hospital routines, and holds
patient care to information and quality standards.
The challenge is thus not limited to technology
departments and requires the participation of the
entire health facility. *

Digital Health Case Studies: Brazil @



FIGURE 4:
Actor profiles and assignments

Ministry Government of the
of Education State of Bahia

SESAB
v |
HCPA j [ DMA j [ PRODEB
¢ Creator of the software. A /- Department in charge of A /- Responsible for processing public
¢ Manager of the AGHUse implementing AGHUse in Bahia. data in the State of Bahia.
community: analyzes, approves, ¢ In charge of communication e Location of high-security facility
and validates requests to create between the HCPA, health centers, that houses the health data server
new modules or features. and PRODEB. (super cluster).
e Consulting: advises on the * In charge of training and assisted * Operational partner for
infrastructure needed to run the operations, along with PRODEB. implementing AGHUse.
software and provides training ¢ Analyzes, monitors, and validates ¢ In charge of capacity building
to teams. requests for AGHUse sent by and assisted operations, along
\- J health facilities. with DMA.
\0 General project manager in Bahia. \- J
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2. PRINCIPAL
CHALLENGES



It take many steps to use an EHR and hospital
management system in a public health network. In
addition to the difficulties inherent to implemen-
ting the software, it is necessary to identify the
technological upgrades needed for the system to
function, have a clear understanding of the best
method for bringing it to all health facilities, and
prepare for resistance to using the program from
the team.

Physical and technological infrastructure: At the
SESAB, the challenges began before choosing and
implementing the software. In 2016, there were
8000 fewer computers than needed to support
the professionals of the Bahia State Health Secre-
tariat. Fewer than 30 IT professionals had to meet
the needs of health facilities located throughout
the state of Bahia. These professionals were still
seen as simply support for day-to-day technologi-
cal problems rather than a strategic and core area
for managing the sector’s data.

As the entity in charge of meeting the Bahia State
Health Secretariat’s technological needs, the DMA
had to start restructuring itself from within, se-
tting up a new organizational framework with tasks
and teams grouped by segmented areas, such as
support, infrastructure, systems development,
and planning. AGHUse hired a dedicated project
owner (PO) and a support team of four employees
to assist her.

However, even two years after launching the pro-
ject, there was still a shortage of personnel to con-
tinue with the implementations. The DMA has al-
ready requested that new professionals be hired
(systems analysts, programmers, and implemen-
ters) to bolster the AGHUse support team. Some
of these professionals would work at the division’s
main office, and others would work at health facili-
ties as IT support, working in shifts, to better meet
hospitals’ needs around the clock?.

At the health centers, the lack of technological
infrastructure and an integrated hospital ma-
nagement solution meant different provisional

2. PRINCIPAL CHALLENGES

measures had to be taken to systematize data. At
some hospitals, data was still calculated by hand,
in paper files, or, at best, on Excel sheets and in
Word formulas formatted by health professionals
themselves. At other hospitals, different systems
that were sometimes developed by hospital em-
ployees with more technological skills did not
account for the complexity of the data needed to
manage hospitals and were used in a limited way
by the team.

At the recommendation of the IADB, the project’s
sponsor and consultant, an investment was made
in cutting-edge equipment able to withstand
high-volume data flows over long periods of time.
The department’s technological structure was
completely redesigned. This involved overhauling
hardware — computers and printers -; installing
fiber-optic cables and establishing network nodes
at health centers or engaging web providers with
digital signal that all professionals could access;
and procuring a latest generation server that is
better than the average one used on the market—a
super cluster capable of storing information from
different programs and health centers simulta-
neously. These steps give the SESAB the tools it
needs to survey health data in the state and, sub-
sequently and if necessary, integrate it with the
municipal and federal levels, making it a model for
the rest of the country to follow.

The SESAB also lacked the physical infrastructure
to support this technological revolution. To house
the new format for health data planning and ma-
nagement, the Integrated Health Command and
Control Center for the State of Bahia was built.
This three-story, 25,000 square foot building holds
the State Patient Management System, an enter-
prise funded by PROSUS with IADB resources.

This building, constructed next to the State Health
Secretariat building, also houses the Intelligence
Center, known as the Situation Room, which was
built to the highest international quality standards.
This facility allows people to monitor the health
situation in the state of Bahia in real time, uniting

5 As of the completion of this report, the DMA was waiting to clear the final bureaucratic hurdles for hiring new professionals. Without reinforce-
ments for the team, the timeline for implementing AGHUse in the region could be compromised.
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data from surveillance, specialized care, and pri-
mary care in a single space. Launched on the eve
of the COVID-19 pandemic lockdown, the room
has become a pillar of efforts to track the disease.
Business intelligence data provides a daily snap-
shot of the disease in the state, which is available
on electronic panels that can be consulted and ana-
lyzed by the state’s health team.

Patient Management System and Situation Room.
Source: ASCOM (Asesoria de Comunicacion) / Sesab.

Human resources and change management: In
addition to structural and technological consi-
derations, the human dimension is key. In front of
every computer used is a professional who co-
mmits to systematizing data, sharing information,
and contributing to a system that, to function in a
comprehensive way, needs data on care for cus-
tomers, tests, prescriptions, pharmacy, etc. Health
professionals’ commitment to the project of im-
plementing the software is thus crucial to its su-
ccess. However, high staff turnover on health
teams, which are organized by shifts and with out-
sourced contracts that mean many professionals
work just once a week at the facility, as well as
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excessive workloads on the front lines in hospitals
that are frequently overwhelmed with patients, of-
ten result in dysfunction. The challenge is immense
and requires training very diverse teams with di-
fferent backgrounds at multiple facilities—all at
the same time.

To further exacerbate matters, many physicians
have very full schedules and no time for training
on how to use the software. Meanwhile, nurses
are often overwhelmed and overworked at the
hospital, and they are then asked to add yet ano-
ther task into their routine. Another difficulty is
the hierarchical work model where physicians act
autonomously in their appointments and are not
used to sharing information on their patients over
a network. All of these factors heighten the cha-
llenge, and they are compounded by the resistance
of many to working online after years of prescri-
bing treatments on paper and their reluctance
to be subject to colleagues’ verification, crea-
ting a flow of information where incorrect details
could compromise a team’s performance. How can
teams with these characteristics be convinced to
migrate to working in a fully digital way?

According to DMA professionals, getting teams to
commit to the project and the shift in work cul-
ture were the greatest challenges in the process of
implementing the software in Bahia. It took many
meetings to understand the demands of each sec-
tor and separate out individual desires or resis-
tance to technological changes in order to achieve
a list of requests that would effectively benefit
the entire community and that were worth incor-
porating into the software. Ultimately, AGHUse is
a collaborative software that serves the medical
community in different parts of the country, and
changes are only added to the system if they meet
the needs of the group, with final approval from
HCPA as the entity in charge of the software and
of managing the AGHUse community.

According to the DMA, most requests are min-
gled with resistance to a workflow alien to the
way health professionals normally go about their
daily work. To persuade them to use a digital sys-
tem more open to checks from directors or other
department colleagues, SESAB had to seek legal
counsel and hold additional conversations with the
HCPA team to assure Bahia’s health professionals
of the security of a key software for managing
daily tasks at the hospital. To strengthen the co-
mmitment to security for physicians and patients,
SESAB requested that an extra field be crea-
ted within AGHUse: in addition to the initial pass-
word, health professionals will also have a digital
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certificate to protect them. While the SESAB
approves a provider to produce tokens for physi-
cians in the state, the AGHUse community is work-
ing to develop a new field for the software.

Meanwhile, and in line with the SUS’s decentralized
business model, the health facilities in the State
of Bahia do not have a systematized or planned
workflow to share with the technological team.
Most tasks are done autonomously, with no conti-
nuity between shifts and no equivalence between
hospitals. The software compels a change in work

Four screenshots of AGHUse’s work environment:

routines, standardizing how tasks are done from
one professional to another, and even from one
health center to another. It drives systematization
of work flows in a continual process of improving
the facility and public health in general. SESAB’s
experience shows that the senior management’s
participation at each health facility is key to the
implementation’s progress. The team can only be
brought on board with a cultural shift of this mag-
nitude if the hospital’s management understands
and supports it.

11) Workspace; 2) electronic health record; 3) emergency; 4) inpatient.
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Original implementation decisions: In Bahia, im-
plementation began in August 2018 at the Hos-
pital General Roberto Santos. This hospital, cho-
sen as the project’s pilot facility, is the largest
in the region’s public network, with 640 beds
and services for highly complex cases. How-
ever, its size adversely affected the implementa-
tion plans and DMA’s own goal. With more than
800 professionals providing outpatient services
alone, serving a population of more than 67,000
people, the hospital ended up being excessive-
ly complex. It took the IT team more than six
months of work to finish implementing the first
module, the Staff module, which provides a ge-
neral registry of the facility’s employees, and this
module is not considered one of the most com-
plex, compared to the Emergency or Inpatient
modules, which involve training more professio-
nals and a significant number of critical everyday
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situations that have to be managed. To put this
amount of time into perspective, the Staff mo-
dule was implemented in a single month at the
Camacari and Hospital Ernesto Simdes hospitals.

The complexity and size of the hospital chosen
for the pilot implementation of AGHUse led DMA
to change its method for implementing the soft-
ware in the state. Instead of focusing its efforts
on a single hospital, as originally planned, from
January 2019 onward it has been implementing
the software at multiple facilities simultaneously
to streamline the project’s completion and ex-
pansion. Since then, the AGHUse implementa-
tion has been taking place in four cycles at eight
facilities in the region. Figure 5 shows the actual
and planned timeline for implementing the sys-
tem in Bahia’s public health network.
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. FIGURE 5:

History of the AGHUse project in Bahia’s public health network
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Hospital; HGC: Camacari General Hospital; HEOM: Octdvio Mangabeira Specialized Hospital.

Source: DMA/SESAB.
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Adapting to the multi-company format: Since the
HCPA operates under centralized management
and is integrated into a single hospital complex,
it did not have to think about developing a multi-
enterprise software with modules that can func-
tion simultaneously at different health facilities,
but with restricted access to certain information in
the system. The profile and format of HCPA’s work
is therefore very different from how the SUS’s in-
tegrated network operates. In this network, each
facility in the system—in the country or in Bahia—
is self-managed, has its own pharmacy rules and
inventory, and even has different doses for me-
dications, for example. The DMA therefore made
it a priority to adapt the EHR system’s modules to
multi-enterprise format, so all the software’s fea-
tures could be used simultaneously by different
health facilities without each hospital modifying
the partner’s data.

Modules like User Registry, Emergencies, Outpa-
tient, and Inpatient are already set up in this way,
with shared information and restricted modifica-
tion, and they have been implemented or are be-
ing implemented, as mentioned above, at eight
hospitals in the state. But other equally important
modules, like the Supplies module—which includes
Procurement, Inventory, and Pharmacy—and all
other modules for administrative tasks, need to be
adapted to the multi-enterprise format because
they can still be operated freely and without res-
trictions by users at multiple independent facili-
ties, making it inviable to implement them in a net-
work with decentralized management like Bahia’s.

Within the AGHUse community, the Brazilian Air
Force (Portuguese acronym: FAB) is the partner
responsible for adding multi-enterprise functiona-
lity to all software modules. The FAB has a techno-
logy center and a team of more than 30 software
development professionals—a veritable software
factory for developing features and systems—that
provided support and structure to implement
modules as adjustments are made, guaranteeing
a quick and high-quality implementation. Additio-
nally, unlike Bahia, the FAB medication inventory
and product procurement is centralized under a
single management. The Supplies module already
works for a single unit, providing service to the en-
tire network, so for them, changing the Supplies
module to multi-enterprise format is neither ne-
cessary nor a priority.

Given the task’s complexity, and since specialized

technological support is a bottleneck, the DMA
decided to look for a solution to PRODEB’s
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additional needs. For this reason, Extreme Digital
Solutions has been tasked with the multi-
enterprise adjustment. This company had already
been hired by the DMA to carry out other highly
complex projects for the Health Secretariat, such
as the business intelligence indicators and the IT
service bus.

Data interoperability: Perhaps the greatest cha-
llenge is integrating the different health databases.
With more than 170 software programs in opera-
tion at the SESAB alone, including everything from
systems to record deaths during Carnival season
to systems designed solely to record vaccination
campaigns, the DMA currently manages an enor-
mous and valuable data archive that cannot be
discarded but that also does not need to be kept
in such specific systems that are so incompatible
with networked information. There are very small
and specific programs that can be discontinued
without detriment to health management in the
State, and the data from others can be incorpora-
ted into AGHUse, making EHR a central reposi-
tory of information for hospital management in
the region. Most health facilities use internal con-
trol systems, like supplies and medications. Some
still compute their data in Excel or in out-of-date
software programs, and these can be absorbed by
the administrative management modules offered
by AGHUse. Based on SESAB’s original assess-
ment, an average of four software programs per
facility will be discontinued. At other less techno-
logically equipped facilities, only one or two sys-
tems and some Excel sheets will be dropped.

There are also applications that will be integrated
with AGHUse via buses, with connectors between
systems. These include CADSUS (National Health
Card Registry), SUREM (Emergency and Urgent
Care Regulation System) and SIGES, an EHR sys-
tem used at State polyclinics. SIGES was provided
by the government of the State of Ceara and is
smaller than AGHUse in terms of scope and com-
plexity. It was procured when various polyclinics
were opened, before the system developed by the
hospital in Rio Grande do Sol was chosen to begin
operating in Bahia. SIGES contains a large volume
of information on medical tests that are very use-
ful when patients are admitted to secondary or
tertiary hospitals.

It is therefore a priority among the electronic co-
rridors the DMA will implement in the state. The
matter of data interoperability in the State of Ba-
hia is the responsibility of a private company hired
by the state. The data corridor will follow the HL7
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standard for exchanging medical and administra-
tive data between hospital management software
programs.

Another data corridor that is key to health ma-
nagement extends beyond Bahia’s borders and
would bring benefits to the entire country. States
and municipality use hundreds of interconnection
corridors with the Ministry of Health. Each one
uses a specific software program and requires
buses for communication with the federal level,
feeding a centralized health database for the en-
tire country. The SUS’s IT department, the DATA-
SUS, currently receives information on the facili-
ties in the state’s health network from the SESAB.
But it also needs to include data from the health
network administered by municipalities in its re-
ports. The data from this exchange is inconsistent.
When a patient is admitted to secondary or ter-
tiary hospital, states do not receive enough data
from municipalities to trace the patient’s pathway
from primary care. Furthermore, the data provi-
ded often does not match up to the report that the
municipality later sends directly to federal bodies.

SESAB wants to create a triangular structure for
accessing health data: the municipalities and states
would create buses in their many hospital admi-
nistration programs to feed into the DATASUS, and
the states would be able to access municipal data
directly from the federal government database,
thus avoiding inconsistent information and depen-
dence on municipalities. With cutting-edge equip-
ment, an EHR system that consolidates the state’s
health information, and a server powerful enough
to perform the busing of data with the Ministry of
Health, Bahia has set up a technological structure
solid enough to allow health data to be integrated
within the region, if necessary.
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The first steps towards data interoperability have
already been taken during the COVID-19 pandemic:
the SESAB automatically receives daily municipal
data directly from the federal government, with-
out having to manually consolidate numbers in
an Excel spreadsheet. The data corridor included
connections to some ministry software programs,
such as E-SUS, which collects municipal data; GAL,
the Laboratory Systems Manager that each state
in the country has and that provides COVID-19 test
results; and Sivep-gripe, a software program that
compiles epidemiological data on cases of Severe
Acute Respiratory Syndrome (SARS). SESAB has
even created a simple but functional platform
where people can consult their own tests results
online, without having to go back to the health fa-
cility to get them. Additionally, hospitals that have
implemented AGHUse, even partially, also capture
data from patients who enter the facility with sus-
pected or confirmed cases of COVID, and AGHUse
has created a specific form for collecting informa-
tion on the pandemic.

The Secretariat was thus able to access COVID-19
data shared by Bahia’s municipalities through
E-SUS and by the laboratory assisting the state, in
addition to that collected through AGHUse. Unlike
other regions of the country that performed veri-
fications manually, counting up numbers on an Ex-
cel spreadsheet, Bahia was able to access the data
automatically by integrating systems. The results
are published daily on the government website:
https://bi.saude.ba.gov.br/transparencia/.

This experience paves the way for potential data
interoperability between the three levels of go-
vernment, the scope of which could be even
broader when AGHUse is fully implemented at the
health facilities in the State of Bahia.
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OBSTACLES TO IMPLEMENTING OPEN-SOURCE SOFTWARE

Paradoxically, AGHUse’s chief advantages often contain its greatest challenges: since the soft-
ware is free and open-source, scalable, and functions in community format, each partner has
to contribute to improving the system, developing solutions for the needs that arise as it is im-
plemented. The contract even establishes an annual goal each partner has to meet, which is to
contribute 5% of software changes or improvements, whether for their own needs or those of
other partners.

To continually improve AGHUse, partners have to invest in a solid team of IT professionals and
continually update a living software, contributing to a unique and cutting-edge system. Mean-
while, the HCPA, like the conductor of a large orchestra, ensures the relevance and unity of the
project.

Synchronizing changes can jeopardize the implementation schedule: When a partner requests
that structural changes be made to the system or that new functions be created, a set of proto-
cols have to be followed, which can jeopardize the system’s implementation schedule. Modifica-
tions are only applied after consulting with the community and receiving both its approval and,
subsequently, that of the HCPA. Even when another partner is already developing a solution to
a request, there is no guarantee that the pace or deadline for producing the feature will work
for the other partners in the community. Therefore, the community format cannot be exclusively
relied on to solve structural problems with the software. It is essential to have an internal team of
support professionals to both make sure the project moves forward quickly and meet the annual
target of 5% of technical contributions to the system.

Undersized team: The main bottleneck for the Bahia project is the lack of professionals to imple-
ment or develop AGHUse in the state. In terms of development, each partner works to address
the needs of its own network, as well as those of the AGHUse community. As of August 2020, the
average developments contributed by the DMA—including corrective measures and implemen-
ting new modules—amounted to 3%, well short of the 5% required by the contract.

As the entity responsible for corrective and software developments in Bahia, PRODEB felt the
pressure of running a highly complex system with a meager team of professionals assigned to
the project: only nine employees, including developers, programmers, the scrum master, and the
project manager. To streamline the process and meet the contractual goals, the DMA contracted
out part of the requirements to another partner (in this case, a private company that was respon-
sible for the business intelligence indicators and also developed the service interconnections and
converted modules to multi-enterprise format) and requested that additional programmers be
hired to work with PRODEB on the AGHUse project.

There is also a shortage of implementers, which became exponentially more severe when the
implementation expanded from the pilot facility to multiple health centers simultaneously. The
DMA currently is awaiting the hiring of an additional team to work at the 23 facilities of the direct
network (fully administered and managed by the state) to make sure the AGHUse implementa-
tion timeline is met.

The challenge of expansion: In Bahia, the EHR system has to serve an entire health network
made up of highly complex hospitals, maternity hospitals, emergency and 24-hour centers, refe-
rral hospitals, and facilities ranging from burn clinics to geriatric health establishments. To en-
compass such diversity, the software needs adjustments, like creating specific fillable fields or
even entire modules, as well as changing the order of implementation to prioritize a facility’s
specialty.
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Even though it is a solid software program requiring detailed data in all available modules of the
system, AGHUse was not designed to serve an entire medical care network, in all its diversity
and complexity. For example, the EHR system is not designed for the highly specific information
required for the workflow at the State Geriatric Referral Hospital (Portuguese acronym: CREASI).
The module for older people was supposed to be produced by CREASI itself, in partnership with
programmers provided by the Bahia Federal University. However, the partnership with the uni-
versity was suspended due to the coronavirus pandemic, and the request is back with the DMA,
which is pushing for authorization to hire programmers and develop the module itself.

There is also no module for maternal health or oncology in the free software developed by HCPA.
Although the maternal module has already been developed, it is still being validated by AGHUse
committee members, and before being implemented at Bahia health establishments, it has to be
migrated to multi-enterprise format. As soon as the HCPA clears it to do so, the DMA will imple-
ment it at a maternity hospital in Salvador, to then replicate it at other facilities.

As for cancer treatment, the State Cancer Treatment Center (CICAN) is currently using an EHR
system called Smart that already meets its immediate needs. The CICAN annually renews its
electronic system’s use license out of its own budget, and it resists replacing it with the AGHUse
system, which would still require developing and adjusting an oncology module to meet the hos-
pital specific care needs. The DMA is working to overcome this establishment’s resistance, since
the AGHUse is the EHR system procured to serve the entire state public health network, at no
extra cost to hospitals for use licenses.
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The HCPA leads training and assisted operation
for health professionals at the pilot facility cho-
sen by the partner for implementing AGHUse. It
sends a team from Rio Grande do Sul to do the
work of implementing each module on site. In
Bahia, the HGRS provides training, even if the
module is initially implemented at another health
facility. Professionals from the DMA and PRODEDB,
the project’s implementing partner, monitor these
two stages and are then in charge of implemen-
ting the module at other state health facilities,
reproducing what they learned from the HCPA
team. The Rio Grande do Sul hospital provides su-
pport for all stages of implementation, even if the
support is remote.

Technical visit: AGHUse’s implementation begins
with a technical visit by the DMA team to map
out facilities’ structural needs, ranging from space
to put an extra computer to a new network co-
nnection point to house it. With the Project Owner
(PO) heading the visits, the DMA begins assem-
bling the team that will coordinate the software’s
implementation at the facility. In addition to the
IT coordinator and the facility’s general director,
who are vital to the project’s success, physicians
and representatives from different areas like nur-
sing and pharmacy also participate in the mee-
tings. The PO acts as a bridge between the fa-
cilities’ requests, the DMA’s project management
team, and the technicians who support PRODEB’s
work.

Order of implementation of modules: After veri-
fying and approving a facility’s technical require-
ments, the DMA and HCPA will evaluate the start
date for the implementation based on the avai-
lability of the professionals who will travel to Sal-
vador to provide training. SESAB entered into a
contract for 24 modules to be used in Bahia (see
Figure 6). The order of implementation HCPA uses
reflects the operational flow of a highly complex
health facility like the HCPA itself, starting with
outpatient consultations before then moving on to
the emergency and then inpatient modules.
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' FIGURE 6:

: Modules procured by

: SESAB to be implemented
. in the state
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C Nutrition )( Investment )

* General registry of the hospital’'s employees.
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As work progressed, SESAB could see that not
all health facilities were able to follow the same
planned timeline and order of implementation.
At specialized care facilities like the CICAN, for
example, it is not necessary to wait for the emer-
gency, inpatient, and pharmacy module to be im-
plemented before implementing oncology. The
same holds true for maternity hospitals, which do
not need to follow the standard flow for implemen-
tations before beginning their module. SESAB had
to make an informal adjustment to the sequence
of modules set out in the contract to better meet
the needs of the range of profiles in the region’s
health network.

Configuring and uploading data: PRODEB de-
velopment team prepares the software to be im-
plemented at the health facilities, focusing on
the system, unraveling its complexity module by
module, and compiling the information needed for
implementation. It is therefore PRODEB that de-
termines the scale of the software requirements,
sets parameters for data, does pre-configurations
where necessary, and prepares the system for the
basic data logging to be carried out at each health
facility. PRODEB is also in charge of adjusting the
system when adaptations are needed or script or
configuration errors arise.

Between the initial training, conducted at the
HCPA’'s workspace, and the assisted operation,
which takes place when the system has already
been adapted to the work flow of the facility in Ba-
hia, PRODEB works in partnership with the hospi-
tal’s IT team to prepare to upload the data needed
for each module to work correctly. The hospital’s
IT team identifies the databases needed to run
the module being implemented—from the medical
specialties offered to the list of professionals avai-
lable to provide care, their medical license num-
ber, or the database of medications. Meanwhile,
PRODEB creates the scripts to upload the data
to the system. An incomplete configuration can
derail the assisted operation. Since health profe-
ssionals can’t distinguish a structural failure from a
configuration issue, they perceive both as system
errors, which diminishes the software’s credibili-
ty for users. Therefore, assisted operation is only
offered after the work environment is ready to be
used, with all data already uploaded.

The PRODEB and DMA teams learn from their mis-
takes: when implementing the first two modules
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(QOutpatient and Inpatient) at the Roberto San-
tos Hospital, the work’s initial progress was hin-
dered by inconsistencies in the data that had been
entered. Since then, implementation has been
carefully planned, with a slightly longer interval
between the training and assisted operation sta-
ges to give the IT and PRODEB teams enough time
to meet all prior data uploading requirements and
successfully complete system testing.

Training and assisted operation: Training is sche-
duled on a module-by-module basis and segmented
according to the professional profile of physicians,
nurses, and multidisciplinary teams (psychologists,
nutritionists, social workers, dentists, pharmacists,
and administrative staff). At this first stage, profe-
ssionals familiarize themselves with the system, do
test runs, and get answers to their questions.

The training lasts an average of a week, but can be
slightly longer or shorter depending on the mo-
dule’s complexity and professionals’ availability.
The DMA works hard to plan training around teams’
commitment and availability, scheduling more hours
for assisted operation when scheduling difficulties
among the professionals cut into initial training.

During the assisted operation, lessons from trai-
ning are put into practice in a work environment cus-
tomized for the health facility. A DMA or PRODEB
IT specialist monitors the employee’s routine and
helps him or her use the system. At this stage, it
becomes clear whether the system is meeting
front-line professionals’ needs, whether they resist
using the system, whether the navigation interface
is well-suited to their use, and even whether there
is enough equipment to assist the entire team. Daily
meetings allow software or even hardware adjust-
ments that were overlooked during the first visit to
be made.

Since the implementation method switched from a
pilot facility to multiple facilities at the same time,
the DMA also had to find a solution for scheduling
training with the Porto Alegre professionals, since,
under the contract, the HCPA can only offer trai-
ning to the HGRS team.

To overcome this bureaucratic hurdle, the DMA in-
cluded professionals from other health facilities in
each training given by the Rio Grande do Sul at the
HGRS who in turn help train people at other hospi-
tals, thus creating a ripple effect (Figure 7).
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Estimated implementation time: In HCPA’s expe-
rience, it takes approximately two months to im-
plement each module and reach full functionality.
However, it took HGRS almost 7 months to actu-
ally finish implementing the outpatient module. In
the DMA’s evaluation, the facility chosen for the
pilot implementation ended up being too big and
complex, with many professionals in each area, in-
volved in different projects, and with a high daily
volume of patients. Roberto Santos’ outpatient de-
partment alone has more than 600 professionals,
with different shifts and employment contracts. At
other facilities, a similar department has an ave-
rage of 30 to 40 professionals, and the module can
be fully implemented in slightly over a month, as
was the case at the Camacari and Ernesto Simodes
hospitals.

6 Once implementers are hired, the start of the work can be confirmed.
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Implementation time varies according to the health
facility’s complexity. In Bahia, the implementation
at Roberto Santos took so long that in the pro-
ject’s planning it forced a shift in strategy from a
pilot unit implementation to a phased roll-out:

The new method involves implementing the soft-
ware in phases and at eight facilities simultane-
ously instead of a single pilot unit. The project’s
timeline was divided into four cycles or groups.
The first began in August 2018 and includes the
hospitals Ernesto Simdes, Camacari, and Gene-
ral State, in addition to the HGRS itself and the
State Cancer Treatment Center, all of which have
been implementing the software since January
2019. Three of the five hospitals in the second cy-
cle began implementation in October, November,
and December of 2019: the State Geriatric Refe-
rral Hospital, the Octdvio Mangabeira Specialized
Hospital, and the Albert Sabin Maternal Hospital,
respectively. Figure 8 shows how hospitals are
grouped by implementation cycle.®
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FIGURE 8:
Health facilities grouped by implementation cycle

CYCLE 1 CYCLE 2 CYCLE 3 CYCLE 4

Roberto Santos General
Hospital

General State Hospital

Ernesto Simdes Filho
General Hospital

State Cancer Treatment
Center

Camacari General Hospital

State Geriatric Referral
Hospital

Octdvio Mangabeira
Specialized Hospital

Albert Sabin Maternity
Hospital

Pirajad Emergency Center

Bahia Institute
of Perinatology

Metropolitan Hospital

Mario Leal Specialized
Hospital

Tsyla Balbino Maternity
Hospital

Anti-Poison Information
Center

Disability Prevention and
Rehabilitation Center

Curuzu Emergency Center
(Mée Hilda)

Cajazeiras VIl Emergency
Center (Prof. Hosanah)

Menandro de Faria General
Hospital

Jodo Batista Caribé General
Hospital

Juliano Moreira Hospital

State Center Specialized in
Diagnostics, Medical Care,
and Research

Occupational Health
Research Center

Bahia Diabetes and
Endocrinology Center

Resolving requests: El equipo de Tl de la unidad
de salud actiua comoThe health facility’s IT team
acts as the gateway for questions from software
users, which raises the system’s credibility. The IT
coordinators of both the Ernesto Simdes Hospital
and the Camacari General Hospital confirm that
most requests have to do with operational ques-
tions about how to use the system. Both agree
that this initial and immediate support from the
hospital’s own technical team is key to increasing
professionals’ acceptance of the software, kee-
ping questions and resistance to the system from
proliferating unnecessarily along the way. For that
reason, the facility’s own IT team studies each
software module in depth in a test environment
before beginning the assisted operation and ma-
king it available to the hospital’s professionals.

When technical problems arise—mostly with

tickets, scripts, or inputting data—or new fields
or features need to be added to the system each
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health facility’s IT team contacts the DMA team
using the RedMine management tool, which can
be used to continually exchange information be-
tween everyone involved in the project and share
requests made by each facility so other hospitals
in the chain can also support the progress of the
process.

Tracking processes: For each new request on
RedMine, the DMA team checks whether a simi-
lar request from another facility is already being
processed. They often find the problem to be a
system error--a database parameter that needs to
be configured or a script that needs to be run—
and these requests are dealt with by the PRODEB
team. For broader and more complex issues that
involve creating new fields or features in the sys-
tem, the DMA project managers contact the HCPA
and check whether a solution is already in the pro-
cess of being developed by another partner in the
community.
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Since HCPA also uses RedMine, DMA mana-
gers can use their restricted access to the system
to allow the Bahia team to monitor the service’s
status and know whether the request was priori-
tized or whether it is on the list of pending tasks.
Many of the requests are actually merely questions
about matters for which there is already a plan to
correct or address them in subsequent software
modules that still have not started to be imple-
mented yet. When the system actually needs to be
changed, PRODEB mobilizes to begin developing
the change.

In addition to using RedMine, the DMA holds fre-
guent meetings with health establishments, es-
pecially during the assisted operation period,
when questions are frequent and training sessions
occur every day. WhatsApp groups run by the
project’s Product Owner (PO) are also created
to help resolve requests more swiftly. The Project
Owner provides support and follows up on ques-
tions shared in the WhatsApp group, on RedMine,
or in person, and refers more complex questions
to the project’s senior management. The goal of
these initiatives is to improve communication be-
tween everyone involved in the process and keep
questions from fostering resistance to using the
software among the team.

External factors: In other cases, there are external
factors that interfere with the plan, and the team
has to change the timeline to bring it in line with
the actual circumstances. In Camacari, for exam-
ple, a serious accident at the local petrochemical
complex temporarily interrupted implementation
of the Emergency module. Staff changes at the fa-
cility meant more than one training had to be held
for recently hired teams. High staff turnover also
complicated AGHUse’s implementation at Hos-
pital Octdvio Mangabeira. No matter how often
PRODEB and DMA teams go back to the hospi-
tal to provide more training, staff turnover makes
adherence to the project difficult.

Right before the Emergency unit was implemen-
ted at the Hospital Roberto Santos, that wing
of the hospital was renovated. To keep the time,
data logs, and configurations that had already
been done to implement the module from going
to waste, the DMA moved the work to Hospital
Ernesto Simdes. There, the Emergency unit was
implemented before the Inpatient one, switching
the order suggested by the Rio Grande do Sul
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team, with only remote support from HCPA for
training and assisted operation and with full su-
pport of the PRODEB and DMA teams, who worked
in the community for almost a full month to ensure
the project’s success. Adaptations have therefore
been made continually based on the HCPA'’s avai-
lability and the needs of the Bahia team.

Professionals’ availability for training: the greatest
training-related difficulty is health professionals’
availability. For physicians who have no space in
their schedule, who work few shifts at the facility,
or who work on teams so small it is hard to split
up work, it is often difficult to attend a presenta-
tion introducing the software. Even when they are
committed to the training, they often cannot leave
a shift to participate. In an attempt to address this
problem, the IT team at the Ernesto Simdes Ge-
neral Hospital began to provide the most relevant
sections of the implementation step-by-step via
WhatsApp. Having received the description of the
software on their cell phone and video tutorials
with general information about the module being
implemented, professionals can then open the ma-
terials at their convenience.

Solutions for optimizing training: Another step
taken by HGESF when implementing the Emer-
gency unit was to assign a nursing assistant and
physician to be in charge of training in their di-
fferent spheres of activity. Both professionals have
detailed knowledge of how their hospital works
and are able to replicate the training for the rest
of the team without everyone having to simultane-
ously halt patient care to attend a training session.
They are able to reach the employees that show
the greatest resistance or have the least amount
of time and are key to answering the team’s ques-
tions about how to fill out the system. By taking
a direct “physician-to-physician” or “nurse-to-
nurse” approach, the facility also manages to
create a bond of equality between the professio-
nal providing the training and the one receiving it,
increasing the exchange between parties and, as a
result, the team’s commitment to AGHUse. Thus,
physicians, nurses, or technicians who were more
familiar with the technology or more enthusias-
tic about EHR took ownership of the project and
helped the hospital’s technical team bring the rest
of the team on board, answering questions about
the software, giving advice about data entry, and
making the system more approachable for every-
day use.
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To implement the Inpatient module, the hospital
went a step further and decided to skip the trai-
ning stage, going directly to assisted operation. The
hospital made this decision to streamline the pro-
cess after reaching the conclusion that the training
is important for introducing the software but is not
very efficient in practical terms. Much of the ma-
terial presented at the sessions is not effectively
assimilated by the employees and only works once
it is incorporated into medical routines. During
assisted operation, service is personalized, and IT
professionals help health professionals enter data,
answer questions, reinforce the system’s step-by-
step process, and emphasize the importance of
filling out fields with consistent and detailed in-
formation. However, Ernesto Simdes proves that
this decision cannot be applied to all modules, and
emphasizes the importance of training, especially
for teams’ initial awareness and commitment.
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For the software to reach medical teams, the cons-
tant presence and support of IT teams are essen-
tial. But it is not enough to exhaustively test the
software, adapt the module to the facility by en-
tering all the logs and databases needed for it to
work, and train teams; ultimately, the work does
not end at implementation. An EHR system should
be incorporated into the medical routine as an ele-
ment that makes the quality of care stand out, and
it should be used effectively by the entire team on
a daily basis. For an EHR system to truly take hold,
it should be seen as value added to the service, a
benefit for everyone involved in the process: phy-
sicians, nurses, administrative professionals, pa-
tients, and, ultimately, the state.

Understanding the health ecosystem: While EHR
is somewhat common in private networks, it is
still at its early stages in the public network. The
cultural shift the software requires in a work en-
vironment that traditionally has fewer manage-
ment tools creates resistance from teams, espe-
cially medical professionals. A common criticism
is, “we’re not being paid to type”—a reaction to
the large quantities of data required by AGHUse.
It also often overloads the routines of nurses, who
are usually overwhelmed by their tasks and have
no hierarchical autonomy to complain or refuse to
take on another task.

Modifying the work routine: Otro punto sensi-
ble es la dificultad de adecuar Another sensitive
subject is the difficulty of adapting the rules for
using the software to the habits and particulari-
ties of countless professionals not used to follo-
wing a single and pre-established work flow.
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It is therefore crucial for professionals to under-
stand that initial resistance or difficulties cannot
be used as a parameter for making structural
changes to the system. If a change to the sys-
tem were requested for each change in routine
caused by the software, it would be impossible to
implement. And the goal in Bahia is to implement
it at 57 facilities in the state’s direct and indirect
health network.

The team’s adaptation to the software’s require-
ments: The SESAB’s managers unanimously
affirmed that, no matter how complex and cha-
llenging it might be, the health facility has to
adapt to the software’s demands, not the other
way around. Standardization, in this case, is key
to furthering implementation and achieving con-
crete, medium- and long-term results for public
health management in Bahia or anywhere else
undergoing the same process. Without facility di-
rectors’ unconditional support from the project’s
outset, making teams aware of the system so they
begin using it even before training, AGHUse may
come off as merely an IT initiative rather than a
public policy project undertaken by the state to
ensure the quality of patient care and hospital
management.

At the Ernesto Simdes General Hospital, for
example, the management steadfastly maintained
their position that the facility’s professionals had
to adapt to the system. In addition to training,
their actions included posting signs stressing the
positive aspects of using EHR systems around
the hospital, and, as a more radical step, cutting
off access to the server with Word files still being
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used by the professionals who were most resis-
tant to the change. They even went so far as to
dismiss employees who did not adapt to using the
system. Now HGESF is the hospital that has made
the most progress on implementing the AGHUse,
closely followed by the Camacari General Hospi-
tal, where the management also acted firmly from
the project’s structural phase onward, supporting
the IT team during all stages of the process.

Excessive customization is not an option: In addi-
tion to the challenges inherent to all implemen-
tation processes, the fact that AGHUse is a free
and open-source software managed in community
format by HCPA means the Bahia team’s requests
for modifications are considered and discussed by
the members of the AGHUse community. Modifi-
cations are only incorporated into the system if
the community really does need them and they
are approved by HCPA. Even when a small adjust-
ment needs to be made to the system—a change
exclusively for a single health facility—the request
is analyzed and published for the community.

The DMA does the first screening to separate indi-
vidual requests from collective needs. Its presence
at the facilities is thus essential in this process: the
validity and relevance of a facility’s request can
only be evaluated by an IT professional who is on
site, and by discussing it with health professionals
and observing the hospital’s routine.
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This method of constant exchanges between pro-
fessionals in areas as disparate as technology and
health gives rise to analyses of processes that end
up improving the EHR system.

From excess data to standardized care: A common
criticism among professionals who use AGHUse is
that the software is not very user-friendly for first-
time users. Most complaints have to do with the
medical prescription module. The feature is direc-
tly linked to the pharmacy module, where all me-
dications, available doses, and use time instruc-
tions (for prescription drugs) have already been
entered, with the substance’s scientific name ra-
ther than its more common trade name.

As shown in the image below, to complete a pres-
cription, a physician has to describe the treat-
ment in detail, filling out all fields in multiple pa-
nels (medication, solution, activities, care, etc.).
The setup is not intuitive to those new to the sys-
tem. If the prescription is for a saline solution, for
example, the physician has to fill out the field in
the “solutions” tab, not in the medications one.
Physical therapy goes in the “activities” tab, rather
than the “care” one; and if the patient needs to
continue taking Novalgine, the physician has to fill
out the “medications” tab.

exre— O 3
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Prescription panel in AGHUse’s Inpatient module, with its multiple fields, on the right side of the second screen.

However, after completing a few prescriptions,
physicians figure out how to fill it out and mas-
ter the software, adapting to the system’s require-
ments. The excessive number of fields slows the
pace of care, but it ensures that the patient’s me-
dical treatment will be prescribed in a detailed and
careful way. Therefore, despite initial resistance,
the professionals who were interviewed una-
nimously agreed that the system’s benefits out-
weigh the difficulties of using it.

Overcoming resistance: After implementing vari-
ous modules at different health facilities, the DMA’s
IT team was able to make a stronger case for the
software to health professionals. If medical profe-
ssionals complain that it takes them 10 minutes to
complete what used to take them few seconds, or
that they will have to open many different tabs just
to finish a single medical appointment, which fur-
ther complicates an already difficult work routine,
the IT team is equipped with more arguments to
assure them that the effort will pay off in the form
of optimized tasks, data transparency, and more
decisive communication between departments.
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At facilities that are further along in the process
of implementing the system, initial resistance has
gradually given way to admiration as health profe-
ssionals become familiar with the system and start
to glimpse the benefits it entails for their routine.
The professionals at Ernesto Simdes interviewed
for this case study emphasized that the software
establishes a method and work routine staff have
to follow and obliges physicians or nurses to be
organized so they can clearly and consistently
enter each patient’s data into the EHR. They also
say the system creates a valuable record of their
activity, providing a detailed picture of the reaso-
ning behind the diagnoses and treatments given
by physicians. It is therefore crucial to persevere
and continue with the implementation, making the
act of using the software daily a common good
shared by professionals, citizens, and the hospital
management alike.
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How the software and hospital management feed into each other

The system is updated based on user suggestions, and the system drives changes in how the
health facilities that use it are managed, and even structured. Therefore, the software and hospi-
tal management are part of a feedback loop. At the Hospital Ernesto Simdes, for example, emer-
gency care patients were first registered in the system through the reception desk. Then, a nurse
saw the patient to classify their risk before sending them on to a physician. Finally, the patient
waited in a support room before the physician saw them. The physical order of how the patient
moved through rooms did not match the system’s logic. The patient was moved more, and in an
order opposite to the one proposed by the software, until reaching the physician.

Prompted by the EHR system, the hospital made a structural change, moving the location and
order of the rooms to improve the service using the software’s features. With the AGHUse, the
system itself alerts the nurse when a patient has entered the emergency department. They
immediately perform triage on the patient—assigning them the status of green for milder cases,
yellow for medium risk, or red for the most serious cases. The physician is also alerted by the
same system of the severity of the patient’s condition and the order of priority for treatment. The
software helps with decision-making and speeds up care: a “red status” patient is attended to
before everyone else and is immediately sent to a specific area in the hospital.

After the physician sees them, most patients are discharged, but some have to be admitted to
the hospital. Contact with the patient is then passed off to the Internal Patient Management Sys-
tem, which manages the hospital beds. But at Ernesto Simdes the Internal Patient Management
System was far away from the emergency department, often hindering communication between
the two areas. Care was delayed by situations as simple as a protocol lost by an in-house courier
or a staff member who was not near the telephone. Following the work flow designed by the
software, the hospital moved the Internal Patient Management System to a space next to the
emergency department, bringing the areas closer to each other and streamlining and improving
the quality of services. This simple change brought about surprising results that were confirmed
by the hospital management analysis: shorter wait times in the emergency department and
better management of the hospital’s beds.
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5. EVALUATION
OF RESULTS



It may still be premature to evaluate the results
of implementing AGHUse in Bahia’s public health
system. The SESAB’s original goal was to imple-
ment the software in 23 facilities of the direct net-
work by December 2020, followed by another 27
facilities in the state’s indirect network. Implemen-
tation began in August 2018, although it had to
be halted in March 2020 because of the COVID-19
pandemic, so the goal was revised and extended.
The new implementation timeline stretches into
2022, as shown in Figure 9. Under the new plan,
the AGHUse modules will only be implemented
at facilities in the direct health network, in four
different cycles. Facilities in the indirect network
were left out of the project until further notice.
The timeline was set up based on the team’s limi-
tations, and implementation at facilities that still
have not received any AGHUse modules will only
begin once the request to hire new professionals
to work on the project has been approved.

With only three PRODEB implementers and three
support professionals offered by the DMA, the
SESAB cannot commit to increasing its work-
load at this time. There still are not enough
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programmers to be able to handle the backlog of
possible new adjustments or create new features
for the system. At this time, any data sampling is
limited, so it does not reflect AGHUse’s potential
impact on the region’s public health system.

Based on the SESAB’s organizational chart, Bahia
has entered into a contract for a total of 24 AGHUse
modules for creating electronic health record sys-
tems and managing hospitals, and so far eight fa-
cilities are in the process of implementing them.
Some will use 21 modules of the system, others
only 10. The number varies according to the health
facilities’ size and profile. Two establishments have
been at the forefront of the implementation so
far: the Ernesto Simdes Filho General Hospital and
Camacari General Hospital, which have already
implemented nine modules (with varying degrees
of progress) each. Both are completing the medi-
cal history and patient progress module that was
begun before the pandemic while waiting for Pro-
curement, Inventory, and Pharmacy, which make
up the Supplies module, to be switched over to
multi-enterprise format so they can continue to
implement it.
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FIGURE 9:
Implementing AGHUse in Bahia

IMPLEMENTATION PLAN — DIRECT NETWORK — SESAB

Roberto Santos General Hospital Aug. 2018 Feb. 2022
E General State Hospital 19 7 Jan. 2019 Jun. 2022
8 Ernesto Simdes Filho General Hospital 19 40 Jan. 2019 Jun. 2021
B State Cancer Treatment Center 18 9 Jan. 2019 Mar. 2022
Camacari General Hospital 19 38 Jan. 2019 Jun. 2021
State Geriatric Referral Hospital 10 20 Oct. 2019 Jan. 2021
g Octavio Mangabeira Specialized Hospital 19 13 Nov. 2019 Oct. 2021
(>5 Albert Sabin Maternity Hospital 20 10 Dec. 2019 Dec. 2021
';:’q Piraja Emergency Center 19 (0} Nov. 2020 Feb. 2022
Bahia Institute of Perinatology 19 (0} Nov. 2020 Feb. 2022
Metropolitan Hospital 18 (0} Nov. 2020 Dec. 2022
Mario Leal Specialized Hospital 17 (0} Nov. 2020 Dec. 2021
w | Tsyla Balbino Maternity Hospital 19 (0} Nov. 2020 Feb. 2022
(:.g Anti-Poison Information Center 10 (0} Nov. 2020 Apr. 2021
8 Disability Prevention and Rehabilitation Center 10 (0} Nov. 2020 Apr. 2021
M | State Center Specialized in Diagnostics, Medical Care, and Research 10 (0} Nov. 2020 Apr. 2021
Occupational Health Research Center 10 (0} Nov. 2020 Apr. 2021
Bahia Diabetes and Endocrinology Center 10 (0} Nov. 2020 Apr. 2021
Curuzu Emergency Center (Mae Hilda) 19 (0} Nov. 2020 Feb. 2022
(Iil: Cajazeiras VIl Emergency Center (Prof. Hosanah) 19 (0} Nov. 2020 Apr.2022.
6 Menandro de Faria General Hospital 19 (0} Nov. 2020 Apr.2022.
gr Jodo Batista Caribé General Hospital 19 0 Nov. 2020 Feb. 2022
\_ Juliano Moreira Hospital 17 (0} Nov. 2020 Nov. 2021 Y,

* Total number of modules per facility.
**Only modules that have been 100% implemented and are fully operational in all of its functional units are counted
when calculating the implementation percentage.

Source: DMA/SESAB.
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Despite being the first to receive AGHUSse,
Roberto Santos General Hospital has so far only
implemented seven modules. The Inpatient Mo-
dule still has not been completed because of the
number of beds and specialties offered at the fa-
cility: there are several ICUs—cardiac, pediatric,
general, etc.—and nurses’ stations. The cardiology
department alone has more than 60 professionals
per shift to be trained. Implementation was halted
when a health state of emergency was declared in
Bahia, with seven functional units of the inpatient
module already up and running. The next challen-
ges on its list are the Medical History and Patient
Progress modules, followed by Emergency. Figure
10 shows the implementation timeline by module.

FIGURE 10:

Timeline for implementing AGHUse

At the State General Hospital, which is also parti-
cipating in the first cycle, construction work in the
emergency department interrupted implementa-
tion before the pandemic began, when only the
Staff and Patient modules had been completed.
Since the HGE is essentially an orthopedic emer-
gencies and burns hospital, the DMA thought it
better to suspend operations to minimize the im-
pact on patient care, which is already suffering
due to the renovation work and shortage of pro-
fessionals. The facility says there are not enough
employees to input data into the software. The
DMA requested support from the Comprehen-
sive Health Care Superintendence (Portuguese
acronym: SAIS), which, together with the State

- Cycles 1 and 2 - up to the start of the COVID-19 pandemic,
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Facility Service Directorate will confirm the need
to hire new professionals for the facility. And at
CICAM, as mentioned previously in this study,
the team is resisting AGHUse because the facility
already uses a different electronic health record
system that even covers the specific requirements
of cancer treatment. The DMA is working to di-
minish the hospital’s resistance to implementing
AGHUse while it awaits the development of the
oncology module to provide better service to the
facility.

Three facilities from the second cycle began their
implementation at the end of 2019: the State Geria-
tric Referral Hospital (CREASI) has only finished
implementing two modules (Staff and Patient),
while the Octavio Mangabeira Specialized Hospi-
tal and Albert Sabin Maternity Hospital have im-
plemented those two modules and are in the pro-
cess of implementing the Outpatient module. The
CREASI’s implementation’s prospects hinge on
the arrival of new programmers capable of crea-
ting the module for older people after a failed
attempt to develop the feature in partnership with
the Universidad Federal de Bahia. The DMA’s goal
is for facilities from cycles 1 and 2, where imple-
mentation has already begun, to have the software
in operation by the end of 2021. The exception is
the Roberto Santos General Hospital, where the
task is more complex due to its size. The goal for
this hospital is for AGHUse to be fully operating by
the beginning of 2022 (see summary in Figure 11).

The DMA has already commissioned the first stu-
dies on AGHUse’s impact on health management
in Bahia, but it is waiting for the EHR system to
be completely implemented at least one health
facility—probably the Ernesto Simdes Filho Ge-
neral Hospital—to finish the analysis. But in terms
of indirect impact, the AGHUse project managers
at the DMA estimate that the state’s printing costs
have plummeted since AGHUse started to be im-
plemented. SESAB estimates that similarly signi-
ficant results should be achieved through savings
on medications that have expired or are wasted
due to misuse, for example, as soon as the system
begins counting and monitoring this data.

Even without numerical data on the partial imple-
mentation of the software at eight state health
facilities, the DMA can detect major qualita-
tive changes in care. Physicians and directors at
Ernesto Simdes General Hospital assert, for exam-
ple, that the improvement in patient care is evi-
dent from the moment they walk into the facility:
instead of having to endure countless screening
lines, the patient fills out a universal patient form
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FIGURE 11:

: AGHUse implementation
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Source: Figure prepared based on data provided by the SESAB.

before being triaged and receiving care. Patients’
hospital stays are shorter and the work flow has
improved.

Ernesto Simdes General Hospital has been adap-
ted to receive exclusively COVID-19 patients since
March 2020, and its medical and management
teams unanimously stressed the importance of
the EHR system for the hospital during the pan-
demic. Even with the software only partially im-
plemented, its effects on daily medical care can
already be seen. According to the hospital’s ma-
nagement, teams have been more integrated since
AGHUse was implemented, because as they work
they can share all the important information on
each patient. At a critical time like the coronavi-
rus health emergency, it only takes a few clicks to
know who the patient is, when they entered the
hospital, and what their medical history is, with-
out having to sort through piles of documents or
unnecessarily expose coworkers to the risk of in-
fection. Since they are generated by the system,
prescriptions are more complete and there is no
confusion due to bad handwriting. Medications
are administered more quickly because the entire
process, from when the patient enters the hospi-
tal to when they receive a prescription, is more
streamlined, with clearer information and no wait-
ing lists. In line with Federal Medical Council reco-
mmendations, the staff of some medical special-
ties is forbidden from going to specific areas of the
hospital to reduce the spread of infection among
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employees. But despite these restrictions, every-
one can see the patient’s pathway and make pres-
criptions through the system.

After seeing how the system benefits the hospital
routine, several departments have requested that
the software be implemented. Even professionals
from sectors like pharmacy, who were reluctant to
use AGHUse, began using it to avoid contact with
frontline staff working with COVID-19 patients and
discovered its advantages.

The Patient Management System is perhaps the
sector that will benefit the most from AGHUse,
even without using it directly yet. The Center is
responsible for managing users’ access to SUS
services and identifying patient needs and the re-
sources available to best to meet them according
to a careful risk classification. It therefore needs
access to consolidated data to better manage the
beds available in the public health network. Since
demand for beds is greater than supply, the goal
is to progressively reduce wait times for spaces at
health facilities. A second major challenge for the
Patient Management System is improving the flow
of communication and quality of information so it
can make decisions based on concrete and com-
plete data on patients’ progress.

When the EHR system is fully implemented, phy-
sicians will request hospital beds automatically
through AGHUse’s bed mapping feature. The Pa-
tient Management System will be activated and
reserve the empty bed, in real time, without ha-
ving to contact hospitals one by one to check avai-
lability. When the two systems are operating in an
integrated way, the Patient Management System
will have access to the patient’s complete health
records, from their entry into the health system at
the primary care level to transfers to secondary or
tertiary hospitals, all integrated by the interope-
rability of AGHUse and SUREM, the software used
by the Patient Management System.
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AGHUse drives a shift in work culture that is al-
ready proving to be beneficial to hospital manage-
ment, staff, and patients. An outpatient appoint-
ment at Ernesto Simdes or Camacari follows the
same work flow, requires filling out the same fields,
and generates a similar service report, even if done
by staff with different backgrounds and methods.
Patients received more detailed and better docu-
mented prescriptions. The hospital ends up with a
data archive that can be used to manage the hos-
pital more efficiently. Physicians are sure to pro-
vide more consistent service because they have
access to more complete medical records on each
patient.

As of the end of this case study, the DMA still did
not have enough numerical data for a general and
conclusive assessment of the impact of EHR sys-
tems in the state. If we add up the percentages
of implementation at the facilities have begun to
receive AGHUse so far, we find the software is
operating at less than 7% of capacity in the State
of Bahia, so a numerical assessment of the sys-
tem’s impact on patient care or health manage-
ment in the region is still premature.

The DMA renewed its collaboration contract with
the HCPA for another year. The six new modules de-
veloped by the HCPA are not yet being considered
for possible procurement. The Bahia team prefers
to conclude the tasks under the current contract
and develop specific modules for local needs—like
care for older people or cancer treatment—before
procuring extra modules for a new round of im-
plementation. The 24 modules procured so far are
already solid enough and can provide a coherent
vision of how health operates in the State of Bahia,
without risk of becoming obsolete.
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6. FINAL

INSIGHTS AND

RECOMMENDATIONS

The transformation of hospital settings promp-
ted by AGHUse is by no means limited to the di-
gital realm. The change began at the SESAB, with
the DMA taking on an unprecedentedly impor-
tant role: rather than focusing exclusively on tech
support as it had to that point, it took charge of
producing and collecting comprehensive health
data in the state and became a key component of
a complex and necessary management apparatus.
At health establishments, the software’s arrival
sparked a revolution in health professionals’ work
culture, changing patterns of care and administra-
tive flows and bringing to light weaknesses and
solutions related to hospital management. For
better or worse, the software exposes bottlenecks
in the sector, but it also reveals possible solutions
for quality health services for the population.

The problems the health sector faces, with so many
unresolved structural problems, can lead those
most skeptical of the benefits of digital advances
to see technological transformation as something
superfluous, or even unnecessary. Perhaps the
primary challenge in implementing AGHUse was
overcoming resistance by highlighting the impor-
tance of having software that can bring medical
and administrative data together in a single sys-
tem, recording the patient’s pathway from primary
care to tertiary care. Hospital management soft-
ware is quite common in the private sector, but it
is still a rarity in the public health network. How-
ever, it plays a crucial role in helping to generate
indicators, perform hospital monitoring, assess
patient profiles, and manage facilities’ resources.
The software also sheds light on the hospital itself,
providing insight into the reality of its operations
and the bottlenecks that it needs to fix, or at least
minimize. And since it is implemented throughout
the entire network, it keeps facilities from opera-
ting in a way that is isolated from the needs of the
community and instead allows them to coordinate
and integrate their operations with the rest of the
group.

Moving beyond a focus on just the technologi-
cal aspects of the process was not the SESAB’s
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only challenge in the digital transformation under-
way in Bahia. The distance between the reality of
a hospital setting and the software’s complexity
was perhaps underestimated, even by the IT team.
The IT teams from the DMA, PRODEB, and Ernes-
to Simbdes and Camacari hospitals report that they
found the complexity of implementing AGHUSse,
in comparison to the state’s other management
systems, to be a reflection of its quality, precisely
because it unites operations that have never been
centralized or even brought into closer collabora-
tion with each other. Ultimately, each SUS health
facility operates independently, following its own
management rules. This arrangement has undeni-
able benefits, but it also complicates any push for
integrated data management.

The first error in the scope of the project perhaps
lay in the choice of facility for the pilot implemen-
tation of the software, since the Hospital Gene-
ral Roberto Santos is the largest in the Bahia pu-
blic network and one of the largest in the coun-
try, along with the University Hospital of the Bahia
Federal University, certified by the Ministries of
Health and Education. From the outset, the DMA
pushed for starting implementation at a smaller
facility, preferably with fewer than 100 beds. Des-
pite this, the Office of the Secretary, together with
SAIS, chose to implement the system at a large
hospital. Their reasoning was that if the software
can be implemented at a more robust and com-
plex facility, it will also work at smaller ones.

The PRODERB’s technology team has a long road
ahead of it before training, with limited personnel
to carry it out and little experience running such
a complex system. The timeline provided by the
SESAB shows that it took nine months to fully
implement the first module (the Staff module) at
Roberto Santos General Hospital—from August
2018 to May 2019—while at Ernesto Simdes the
same module was completed in only two months.
The size of the hospital and the complexity of pre-
paring the work environment precluded a fast im-
plementation. However, the lessons learned during
the first implementation were valuable and were
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quickly applied to subsequent implementations.
Now it is necessary to gauge whether the tech-
nical experience gained is enough to overcome
the implementation problems, since the technical
team at the State General Hospital and the CICAN
proved to be very nimble when implementing the
Staff and Outpatient modules, but it had to repeat
the training because of the health team’s low up-
take of the project.

At Ernesto Simdes Filho General Hospital, an
analysis of the steps used to implement AGHUse
shows that health professionals participated more
in the project. The staff engagement translates to
numbers: 40% of the system was implemented in
slightly over a year. The hospital assigned a nursing
assistant and physician to be in charge of training
for the Emergencies module. They understood the
need to honor health professionals’ pace and knew
that having to pull them away from emergencies
to attend IT trainings would make it impossible to
execute the project or significantly delay it. Physi-
cians thus took on the task of sharing how to use
AGHUse with colleagues, even producing video
tutorials to help new staff at the hospital use the
system, especially during the COVID-19 pande-
mic when there was more staff turnover. The same
health facility suggested creating a WhatsApp
group to engage staff members at different hospi-
tals in the implementation process and exchange
experiences and share solutions between teams.

Along the same lines, the project leaders pro-
posed including a physician on the steering co-
mmittee from the start of the project. Health pro-
fessionals can act as EHR system ambassadors,
overcoming the initial resistance of physicians
and nurses. They can also help programmers un-
derstand and design a hospital’s work flow when
creating a new module, act to integrate a faci-
lity’s different medical care and administrative
sectors, or help IT teams compile the data that
needs to be logged at each stage of the system.
Better communication between departments and
different health facilities is key to the project’s
success.

Also important is assisted operation in order to
incorporate the software into staff work routines.
Training prepares the technical team to recognize
initial data configuration needs and presents the
general challenges of using a specific module to
health professionals. However, assisted operation

actually prepares a team to use the program in a
health center’s everyday work. It is a crucial step in
getting a health facility’s staff to use the software
securely and quickly.

Also worth discussing is AGHUse’s business mo-
del, which requires that each partner have a so-
lid structure of implementers, programmers, and
technical support to handle trainings, capacity
building, and adjustments to the system. Accor-
ding to the contract, each partner is responsible
for replicating training and assisted operation at
additional facilities that will receive the software.
It takes a strong team to replicate the implemen-
tation across an entire health network like Bahia’s:
from DMA implementers to carry out the project
to technicians who handle requests and answer
guestions at health facilities 24 hours a day, seven
days a week. Political will and commitment from
professionals is not enough to complete the pro-
ject. There has to be a team capable of replicating
the software implementation at 23 facilities, know-
ing that each one presents unique challenges.

And in Bahia there aren’t enough implementers
and technical support staff working on the pro-
ject, both at the DMA and at PRODEB or on the IT
teams assigned to the health facilities. The DMA is
working hard to fill this gap, requesting new hires
to meet the new project implementation goal’. The
solution HCPA found for the Brazilian Army was
decisive—and admittedly more costly—, since an
exception was made for that project and external
companies were engaged to help with the training
and assisted operation of the network so the Army
would not have to be in charge of replicating the
implementation at each facility.

In addition to the challenge of training, there is also
the difficulty of frequently optimizing free soft-
ware. The community format proposed by HCPA
requires partners to contribute complex techno-
logical solutions for sensitive parts of the project.
While the software is free of charge, it does require
a significant investment in a team of programmers
or hiring a software factory that can quickly han-
dle complex requests even just to actually meet
the annual target in the agreement with the HCPA
of developing 5% of new functions.

Despite the size of the software, with its 24 mo-
dules that demand rigor and a high level of de-
tail when filling out fields, it still lacks modules to

7 As of the end of this case study, the request to hire professionals was still awaiting the state’s final authorization.
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cover the many profiles and needs of an en-
tire health network, with general hospitals and
others focused on specialized services. For exam-
ple, there is no oncology module. It seems the
DMA team initially underestimated the need to
make the software scalable, and they were sur-
prised by how much the program had to evolve to
cover an entire medical care network. Therefore,
implementing an EHR system in a network as di-
verse as Bahia’s can be seen as a valuable learning
experience for those wishing to participate in the
country’s digital transformation.

Interoperability between the systems used by the
Health Secretariat is another obstacle on the road
to digital transformation. To make the electronic
health record system a warehouse of health data
in the region, AGHUse’s relevance has to be in-
versely proportional to the number of systems
used—from smaller software programs created to
meet specific needs to the different sets of data
stored in Excel spreadsheets or Word documents.
By discontinuing less relevant systems with in-
formation now completely covered by AGHUse,
the state saves time and money. Other systems
that are equally solid and relevant to the SESAB’s
monitoring and management, like SIGES, the EHR
system used by state polyclinics, or SUREM, the
tool used by the Patient Management System, are
awaiting software buses to integrate them with
AGHUse so the State of Bahia can identify the re-
gion’s most relevant health data in a consistent
and integrated way.

The advantages of interoperability can go be-
yond the state’s borders and make the state’s
integrated management of data a national mo-
del for public health. As of right now, the fe-
deral government still has not been able to
achieve an electronic health records system that
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substantially integrates state, municipal, and fe-
deral databases with enough technical support to
meetthedemandsofsuchalargenetwork. AGHUse
constitutes an alternative to E-SUS, a more com-
plete EHR system that is also free of charge and
that has the potential to become a catalyst for
database interoperability between different le-
vels of government. If the SESAB is able to
effectively integrate state and municipal data-
bases with the federal level—an effort that was
partially begun as a one-off initiative to compile
data on COVID-19 cases during the pandemic—
AGHUse could become an option for integrating
the SUS network countrywide. Under this scena-
rio, the State of Bahia would play a role in iden-
tifying and implementing a digital transforma-
tion solution accessible to the entire country, and
it would be ahead of the other states because
the system is already being implemented in the
region.

The road to integrating national health data
appears long and is subject to adjustments, shifts
in direction, and political decisions that could ei-
ther accelerate or derail the project. However, Ba-
hia seems to have overcome the most significant
hurdles and is now steadily moving towards data
integration in the state. The coinciding invest-
ments in infrastructure and hospital technology
applied to health management yield, as a result,
better structured health establishments that pro-
vide higher-quality, quicker, and more efficient
service. This system give patients a solid me-
dical history, and physicians have access to their
complete medical records, leaving less margin
for diagnostic errors. Meanwhile, the state avoids
wasteful expenditure and identifies the most
essential priorities for future spending, thus con-
tributing to the quality of public health. Ultimate-
ly, it is an effort that saves lives.
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LESSONS RECOMMENDATIONS

Transform more than just digital aspects

Understand that the electronic health record system
is much more than a technological benefit: the system
changes the work culture, the standards for care,

and administrative work flows.

Move beyond a focus on just the
technological aspects of the transformation

Showcase the relevance of digitizing health data,

even in situations with other structural deficiencies,

and understand that technological solutions lead to better
hospital management in the long run.

Overcome user resistance to using
the software

Involve health professionals in the project to expand
the team’s participation and increase software uptake.
We suggest including a physician on the steering
committee from the start of the project.

Plan for a bigger challenge than expected

Take hospitals’ reality into account and plan for situations
that are beyond the scope of implementing software.
Planning should also address construction work at facilities,
change management, or high staff turnover.

Avoid the “you get what you pay for” trap

Realize that the savings from using software with
a free license should be used to invest in the team
of IT professionals who can implement the project.

Adjust the implementation method

Counteract, if necessary, possible delays in the timeline
by adjusting the implementation method (from pilot
facility to multiple facilities, for example) to streamline
the process and ensure project delivery.

Efficiently configure data

Study the system beforehand and upload all data
required by the software before making it available
on the network, recognizing that the preparation
phase is key to the project’s success.

Place value on assisted operation

Recognize that the initial training only serves to give
people an idea of how to use the software. Assisted
operation is what actually trains employees to use
the system.

Guarantee the project’s scalability

Understand that no matter how complex the software may
be, it is important to plan for the possibility of scaling up
the system to satisfy the network’s many different profiles
and of hiring more programmers to launch the project.

Expand the team of implementers

Adjust the size of the team based on the software
implementation method: if switching from pilot facility
format to simultaneously implementing at multiple facilities,
the IT teams at both the health facilities and the Secretariat
have to be expanded.

Identify the path to interoperability

Recognize that electronic health record systems are not
standalone, no matter how complete they are. They have
to be integrated with other systems to improve overall data
management, taking into account the team and specific
investment needed to accomplish this.
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