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Abstract

Our society has advanced in terms of technology, and health could not be different. Despite the benefits and advantages that such
improvements entail, it is unknown what contributions have been added to the hospital environment and whether such
technological engineering has managed to generate value and adapt to different factors within such institutions’ professional
culture to establish relevance to the base of utilitarian nature. The use of tools can be conditioned to the view that the managerial
sectors have such instruments. The work aims to identify and understand the perception that health managers have traceability
tools such and their view on their efficiency and effectiveness in the hospital environment. The results direct us that the
traceability tools have a significant expression in the hospital context, collaborating for efficiency and efficacy. Traceability tools
can help the entire health system to be more uniform in service, in accountability, and in inspection processes.
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What do we already know this topic?
Traceability tools have been widely used in the health system and increasingly taking part in hospital processes.

How does your research contribute to the field?
The traceability tools contribute to hospital effectiveness and efficiency so that they enable greater agility in the processes
and a more satisfactory work in the manager’s view.

What are your research’s implications toward theory, practices, or policy?

The use tools it implies a greater expenditure on the party of health institutions in the short term. In the long term, it brings
advantages that outweigh the investment. The gain with health intangibles, such as patient satisfaction, streamlining the
processes, and the image of the organization are essentially very important attributes.
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management may be seeking. Methods of avoiding unnec-
essary harm to the patient and promoting safety are highly
desired. Safer hospital systems are more adaptable, and they
are generally urgent for the quality of health to be high. At
present, intense research has been carried out to achieve a
determining factor for patient safety." It is known that one of
the sectors that occupy a fundamentally important level is
supply chain management (SCM) in the healthcare scenario.”

And not only the hospital administration seeks these pro-
cesses, but indirectly, our entire society, in general, is looking
for medical assistance that is safe, agile, fast, and available
whenever necessary. Managing the technology park of a
healthcare organization requires actions that can anticipate the
consuming public’s needs. Traditionally, health management
was focused on the institutional organization so that health
professionals, specifically doctors, could exercise assistance
work with significant autonomy. In the current context, in a
movement for effectiveness, quality, and efficiency in health,
management has significantly expanded its scope of action,
requiring the integration of different types of services and their
care processes.

For this feeling, the health system is responsible for the
effectiveness, quality, and efficiency of the services that are in
their mission. These transformations have many implications
because the care processes are no longer the absolute au-
tonomy of health professionals and become an organizational
purpose, materialized in expected protocol standards, in
constant development and updating.*

It is known that the management of inpatient units lives
with an absence or little global planning, with difficulty in
coordinating the set of care and administrative processes, the
lack of daily practices for classifying users’ care needs, and
the correlated indication of the dimension of professionals
necessary nursing care, little or no systematic measurement of
assistance and organizational performance, communication
problems, and lack of participatory management. Thus, there
is a need for technologies to address these needs, integrate
care and administrative processes, practice continuous per-
formance improvement, and encourage comprehensive and
interdisciplinary care, generating positive impacts on the
quality of care and the work environment.’

The use of traceability tools in our society has been
spreading and many consider such use a modern trend, in
which the fact that it allows the system to be safe, timesaving,
and uniform weighs in its favor. The error in medication
administration is considered one of the key factors that in-
crease the length of stay of patients in hospitals and the cost of
hospitalization.® Thus, many authors attribute to traceability
the ability to manage and optimize such systems.”*

Some studies suggest that technologies such as Barcodes,
RFID (radio frequency identification), QR Codes (Quick Re-
sponse), NFC (Near Field Communication), among others are
fundamental for the accomplishment of daily activities within a
healthcare organization when it comes to process management.
It thus considered the traceability tools a promising tool for

process standardization and regularization of actions within the
hospital environment.”'*” However, some publications diverge
from this view by pointing out possible dangers of traceability,
which in turn can bring with it risks regarding data protection
and loss of freedom of action for the traceability of people,
fraudulent and ethically and morally pernicious practices.''

The traceability practices have been conforming and
gaining more and more space in the scientific literature, in such
a way that it is no longer a novelty that worldwide-recognized
institutions use them as a tool to maintain the quality of patient
care. Anyway, resources such as RFID and Barcodes are part of
the hospital organizational framework, and what is discussed is
about the real efficiency and effectiveness of these devices.'?
Since the human being can be flawed when performing his
daily tasks, with the occurrence of memory lapses, fatigue, lack
of knowledge, lack of communication, inattention or even
irresponsibility in his professional work, measures are urgently
needed to overcome these deficiencies and it is this gap that the
traceability tools come to fill.*'?

For hospitals to achieve their goals, it is not enough to be
managed efficiently. They must be conducted effectively, that
is, use all available methodologies, tools, and resources. The
effective use of these resources will depend on hospital
management’s scope and its success.'*

As the focus of the work is the traceability tools that enable
the integration of hospital processes, allowing them to be more
agile and easily operationalized, the following research question
arises: what is the perception that managers have about effi-
ciency and efficacy traceability tools in your daily life?

The research objective is to analyze the efficiency and efficacy
of the traceability tools such as bar code, RFID, card technology,
QR CODE, iBeacons, through the manager’s perception re-
garding its use in the hospital system. Articulating the view, those
managers have about the efficiency and efficacy of such tools in
the hospital environment. Therefore, it is recommended to in-
vestigate the relationship that hospital managers maintain with the
tools and their daily and routine use (when applicable).

Method

The study sample consisted of general private and public
hospitals in the city of Sdo Paulo. In 2018, the municipality of
Sdo Paulo had 147 general hospitals, according to a survey
carried out by the Ministry of Health, in the National Registry
of Health Facilities in Brazil (Cadastro Nacional de Esta-
belecimentos de Saude). Of these, 71 were large and special,
selected to compose the research, and 25 hospitals formed the
last sample.

The study covered the period from December 2017 to De-
cember 2019 when primary data were collected for analysis.
This occurred after the Ethics Committee duly approved the
research, under opinion number 2,351,293 on October 26, 2017.

To get the data, a Survey questionnaire with a Likert scale
was used, where multiple-choice questions were graded on a
scale of 1 to 5 points, which encompassed the following
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The hospital has a traceability tool

EYes HNo

What is the reason for not using

N

® Public policy = Lack of Investment = Administrative policy = Operational cost

Figure 2. Main reasons for not using a traceability tool. Source:
Elaborated by the author.

Figure |. Number of institutions using traceability tools. Source:
Elaborated by the author.

categories: “strongly disagree” (1), “slightly disagree” (2), “I
don’t agree, nor disagree” (3), “I agree a little” (4), and “I
totally agree” (5).

The questionnaire was prepared through a pre-test carried
out with 5 large hospitals in the state of Sdo Paulo. The
managers involved, after answering the questionnaires, issued
an opinion about questions that they considered irrelevant,
unnecessary, or not in accordance with the purpose of the
research. After the pre-test validation, a team formed by pro-
fessionals in the area of management and health economics got
together and judged the relevance of the opinions and inter-
views conducted with the professionals, and finalized the
questionnaire. Although the questionnaire was not obtained
directly from any source but was created by the research team,
its theoretical foundation was based on the concems of man-
agers regarding the usefulness of tools that are described in texts
of great references in the management area.

The analysis of Likert data comprised a series of procedures
that involved descriptive statistics. For the calculation, a
measure of central tendency was used in which the answers
were gathered and from which the most frequent one was got,
which made the answers more comfortable to be interpreted. It
showed data (the distribution of responses) in a graph such as a
bar and pie, where each response was discriminated against the
category.

The questionnaire questions were assessed individually
and aggregately, which allowed the visualization of an aspect,
allowing them to have a dimensional notion of effectiveness
and efficiency.

The research also involved a qualitative analysis regarding
the managers’ experiences with the traceability tools, which
through the expression of their opinion referred to the positive
and negative aspects of the adoption of the traceability tools,

Time to use the traceability tool

Over 10years
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From 1to 2 years _
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Figure 3. Time of use of the traceability tool. Source: Elaborated by
the author.

which can be observed by means of graphs of the Likert
questionnaires expressed.

Results

The surveyed hospitals’ population resulted in 25 contacted
hospitals, who answered the questionnaire and the informed
consent form, 17 (68%) of whom had traceability tools, and 8
(32%) declared that they did not have traceability tools. Thus,
the hospitals’ sample was investigated under a 95% confi-
dence index, with a margin of error (sampling error) of 10%
(Figure 1).

Population and Sample

The hospitals that declare they don’t have traceability tools
38% blamed the lack of investment and the lack of public
policies as the main reason for not adopting them, a reason
mainly linked to hospitals that depend on projects and im-
plementation by the state. Operating cost was another factor
cited as a barrier to implementation. The data can be seen in
the graph in Figure 2.
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The management team feels benefited by the
traceability tools

m | fully agree m | agree a little
= | do not agree nor disagree m Slightly disagree

m Strongly Disagree

Figure 4. Traceability has brought benefits to the management
team. Source: Elaborated by the author.

The final product has been achieved

m | fully agree m | agree a little
= | do not agree nor disagree = Slightly disagree

m Strongly Disagree

Figure 5. The final product (quality of service) was achieved after
implementing traceability Source: Elaborated by the author.

As for the time of using the tool, hospitals are still shorts of
use, with the majority having (65%) 5 to 10 years of using the
instrument (23%) with a time of 2 to 5 years, and 12% under
2 years old. No hospitals with over 10 years of use of the tool
were observed, which shows the recent use of such instru-
ments (see Figure 3).

Management Perception

The data on the managers’ perception of the traceability
tools indicate that they perceive them as essential items for

Traceability has brought benefits to the medical team

u | fully agree B | agree a little
® | do not agree nor disagree mSlightly disagree

B Strongly Disagree

Figure 6. Traceability implied advantages for the medical team.
Source: Elaborated by the author.

management with less expenditure on equipment and
concern with patient care. This can be seen with the large
number of managers who fully agree (29%) and partially
(71%). Besides, no answer negatively declares the benefit of
the tools. Thus, the sum of those who believe that the tools
have positive characteristics reaches 100% (Figure 4).
Other inquiries confirm the proposition that the traceability
tools represent an excellent implement for a more regular and
continuous administration, in a way that makes it possible to
reach a last product, quality service for the institution. Ap-
proximately 53% said they fully agree that the product has
been achieved, and 47% said they partially agree. These results
indicate that the traceability tools have been providing an
advantageous scope in terms of objectives (see Figure 5).

Perception of the Treatment Team (Medical, Nursing,
and Pharmaceutical)

The perception of the medical team, according to the general
administration of the hospital, was positive. Only 2 hospitals
(12%) stated that they disagreed a little that traceability
implied benefits for doctors’ general body, while another
remained neutral. However, the majority chose to fully or
somewhat agree with the advantages of the instrument for the
medical team (Figure 6).

Another issue that suggests efficiency in medical and
nursing processes is the one that asked about the benefits of
patient control, its consequent administration, and better
medical practices for them. The data got allowed us to see that
approximately 65% of the respondents stated that they fully
agreed, and 24% agreed to a little with the statement, leaving
only 5% that claimed to disagree a little and another 6% who
stated neutrality (Figure 7).

When the pharmacy team is evaluated, the results show
everyone agrees that traceability has brought benefits to the
sector in such a way that there has been more significant
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Traceability has brought benefits to better
administration and medical practices

H | fully agree M| agree alittle
m | do not agree nor disagree m Slightly disagree

m Strongly Disagree

Figure 7. The benefits that traceability has brought to the patient
via better administration and medical practices. Source:
Elaborated by the author.

Pharmaceuticals benefited from traceability

m | fully agree m | agree a little
® | do not agree nor disagree M Slightly disagree

m Strongly Disagree

Figure 8. Traceability has brought benefits to the pharmacy sector.
Source: Elaborated by the author.

control of medication, dispensing, checking, and storage.
There are 76% who fully agree with the statement and 24%
who agree with a little with the statement, and I strongly
disagree and slightly agree, as well as the neutral did not
present any score (Figure 8).

The data described here lead to the understanding that
tools are a helpful option and have the original cause of their
affiliation as providing greater data security.

Descriptive Data

Table 1 displays a summary of the medians of the Likert
questionnaires. It can be observed that the managers’ per-
ception is between median results 4 and 5, which shows that
their perception is that the traceability tools are efficient and
effective. These constructs allow us to extrapolate that the
taking part managers are unanimous in the conclusion that
such technologies are useful in performing their tasks.

Based on what has been presented here from the point of
view of managers of large and special hospitals, it can be said
that traceability technologies confer advantages in the pro-
cesses of hospitals that make use of them.

Discussion

Although health is the sector with the greatest need and the
most considerable lag from a material point of view, it still
needs massive investment, especially in public order hos-
pitals. According to Yang, the resources that are promoted in
health are still scarce in most parts of the world.'® In Brazil,
data from 2009 reveal that spending in the area represents 8%
of the country’s Gross Domestic Product and that 60% of this
total is invested in hospitals.'® With a scenario in which the
aging of the population is configured. There are demographic
and epidemiological transitions, it is understood that the
demands for new technologies are present so that their use
becomes increasingly important and less superficial.”

Some factors are crucial for the adoption of traceability;
among them, we can mention, well-defined organizational
values, stakeholders’ recognition as an important part of the
process, the organization’s capacity for innovation, financial
motivation, partnerships, cooperation among peers, internal
organization, and competitive climate.'” Other factors are
necessary for full implementation, such as management
awareness of the vulnerability of its products and processes,
adequacy of national standards and legislation, coordination,
combating counterfeiting, risks linked to product recalls,
strategic vision, technological, organizational and financial
bottlenecks, and concern with regularized, recorded, identi-
fied, and recovered processes.'®

The main barriers that hinder the full development of
traceability tools are human and financial; among them, we
can list the loss of privacy, the feeling of surveillance, concern
about data protection, and the cost of implementation in the
short term."” Apart from the financial and technical part of the
implementation, what underlies the challenges for im-
plementing traceability are ethical/moral issues, about pri-
vacy and the right to secrecy, there is a socially constructed
imaginary of data exposure and government surveillance.''
The discussion is not without foundation, but much in terms
of safety and care of hospital processes is lost in the course of
it, model hospitals in S3o Paulo have successfully im-
plemented such technologies and the results have been very
favorable and satisfactory.
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Table I. Median of the Likert Categories.

Item Median
Traceability has brought benefits to the management team 4
The final product (quality of service) was achieved after implementing traceability 4
Traceability implied advantages for the medical team 5
The benefits that traceability has brought to the patient via better administration and medical practices 5
Traceability has brought benefits to the pharmacy sector 5

* Strongly disagree (1), slightly disagree (2), | don’t agree, nor disagree (3), | agree a little (4), and | totally agree (5). Source: Elaborated by the author.
gly g gntly g g g g Y ag Y

When evaluating an acquisition in the hospital technology
park, we must keep in mind that it is not only the financial
impact that will affect the institution but the set of charac-
teristics that make it possible to have greater efficiency and
efficacy added to the greater speed, with quality and
reliability.

When we refer to management as an appraiser of trace-
ability tools, we realize they attach significant value to them
so that the sum of those who fully agree with this who
partially agrees reaches 100%. It supported these data in the
literature as to their usefulness, which is found in tools such as
RFID, bar code, QR Codes, among others, a robust appli-
cation, and better performance in the daily routine of hospital
institutions.*’

The systems that make up these institutions are increas-
ingly becoming popular in logistics, inventory, materials
management, and automation operations, which replace
manual identification processes.”’ For example, RFID can
provide many benefits for the healthcare industry, totally
improving security and operational efficiency because it
operates without a dial tone, providing read/write capabil-
ities.”> Radio frequency identification can contribute to
creating the hospital of the future by improving patient care
and safety, optimizing workflow, reducing operating costs,
and reducing the number of thefts.'*’

Although such tools can be highly accurate and helpful,
there are still those who see them as something to be viewed
with some suspicion. Health professionals often fear that such
a tool may interfere with their privacy and limit their freedom
within your workspace. One attribute that makes traceability
tools more efficient, especially regarding RFID, is the ability
to track movement and hospital processes during the exe-
cution of tasks. Although limited a little, it is also an im-
portant instrument that not only ensures that the teamwork
better also ensures that medical failures are more faithfully
investigated, giving not only the patient safety, also the health
professional the guarantee that they will not be wrongly
accountable.”

The adoption of traceability tools still depends on public
policies that guarantee free access. In the meantime, private
hospitals predominate and, with a more focused eye on the
efficiency of their processes, seek to guarantee an acceptable
standard of quality. However, the adoption of more advanced
devices is still limited by budgetary issues.'’ Because of

financial issues, hospitals prioritize medical equipment,
which is very important, but without the proper organization
of processes ends up disrupting care in an orderly and
streamlined manner.

The numbers that express what was already being said, the
investment in technologies that increase in the safety of
processes, is still seen as something unnecessary, besides
introducing new technologies that expand institutional con-
trol to be seen as harmful to the research team job.

To implement tools that will increase institutional control,
there is a need for organizational mobilization, which leads to
commitment by members.

It is quite clear, in Brazil, those hospitals differentiate
themselves as a business model, not only because of the
peculiarity that is to help people who are in a delicate moment
and, therefore, requires greater concern by society but be-
cause the quality that should be at the heart of the best service
is often left in the background. When analyzing how far they
are developed in technology, public hospitals are poorly
computerized, and most computerized can be considered
primary even when compared to the least computerized in the
private sector. In the private sector, they are divided into 2
blocks: those that computerize by the obligation and those
that use computerization as a competitive factor. These data
converge with the data got in the survey so that the over-
whelming majority of private hospitals taking part in the
survey have traceability tools in their units. However, it falls
short of health units in other countries, such as the United
States, countries in Europe, and even some in Asia. In par-
ticipating hospitals, it could consider only one a reference
model for the use of traceability tools. In the public area, there
is not even a single hospital that could be used as a com-
puterization model, and in the private area, few have adequate
systems for minimally efficient management.”’

Thus, although the hospital system needs more agile
processes because of the high demand that seeks its services,
the hospital organization does not invest in more effective
tools to streamline its service, and its procedures become
more time-consuming and, more uncomfortable and ineffi-
cient. The great paradox of hospital technology comprises
having, on the one hand, cutting-edge technology applied in
care processes (patient treatment), especially in imaging and
surgeries using catheters and micro-video, and on the other,
rudimentary systems for administration and management.
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Conclusion

Improving the efficiency of a hospital is not one of the easiest
or fastest tasks. Money, time, training, and patience must be
spent, often facing resistance from the organizational culture
that sees this as a kind of vigilance over their daily activities.
However, in terms of security, much is gained in improving
organizational care. The human being commits failures that
can be previously avoided if the institution makes efforts to
minimize them. However, even with hard training and with
strong ethical rigor, these health workers are subject to the
frantic workday that is within the health and inclement
weather in life. Thus, it is not enough to pay attention. It is
necessary to have material conditions that make human action
more regularized.

Traceability tools can help the entire health system to be
more uniform in service, in accountability, in inspection
processes. Financing a holistic traceability project is not
cheap, mainly if the institution aims at more robust tech-
nologies, such as RFID. But even other tools, such as
barcodes, NFC, Beacons, among others, are extremely effi-
cient in helping perform daily activities. It is a fact that the
more computerized a health sector is, those who prescribe and
issue reports, coordinate processes, and supervise through
traceability tools, the better the service conditions, the more
effective and which satisfies the client and the manager.

Managing a large and special-sized hospital is not the
casiest task, and seeking a quality standard aimed at reducing
or eliminating error is something that cannot only be found
through human commitment; technical mechanisms must be
developed that allow the team to minimize and possibly
eliminate the error due to lack of attention or forgetfulness.

We can say that an emblematic factor of health is ethics
and patient care, but that it is not always attended because of
the large contingent, being relegated to poor service, either
due to lack of care or standardization of practices. Of course, a
mechanized service is not the ultimate aim but a humanized
service with rigorous processes and that allows the user to feel
that he is well-served without prejudice to his health.

Among the main barriers faced by the study we can say
that even though it is a sample, reaching the number of
participating organizations was costly and expensive since
the manager is a professional with limited time, which re-
quired the team to always resend the questionnaires or re-
schedule interviews with such a professional; the lack of a
unifying element of the professionals in the same organi-
zation to have direct access to the data is a serious problem in
conducting research.

The study opens doors for future research regarding the
accounting and gain bases with the use of such technology.
What the study indicates is that there is a long-term financial
gain with the traceability tools, but the values and the time it
takes for the return are an open variable.
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