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ABSTRACT

Objective: To report the process of organization and construction of an information
technology structure named Nursing Activities Score (NAS) Cloud Technology®.
Method: This project was based on the life cycle theory and has enabled the development
of technological production through software engineering. Results: The NAS Cloud
Technology® was developed for remote and collaborative access on a website hosted by
Google Sites® and protected in a business environment by the certified security and data
protection devices Health Insurance Portability and Accountability Act (HIPPA). In
2015, this system received more than 10.000 submissions/month, totaling 12 care units
for critical patients covered by the information technology structure, circa 200 nurses
per day involved in the collection and hundreds of daily submissions, integrating the
complete transition from paper to cloud. Conclusion: The development of NAS Cloud
Technology® system has enabled the use of technology as a facilitating means for the
use of Nursing care data, providing tools for decision-making on the nursing personnel
sizing required for the care demands in the inpatient care units. The potential of cloud
structures stands out due to their possibility of innovation, as well as low-cost access and
high replicability of the information system.
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Nursing Activities Score: trajectory of the instrument from paper to cloud in a university hospital

INTRODUCTION

Given the increasingly complex health care processes, the
need for Nursing care management aims at quality and safety
of care. The organizational dimension in this management
scenario is related to team supervision, activity coordination,
and communication processes®”. An adequate allocation of
human resources is a challenge for the management of com-
plex units and the care demand of patients in critical health
condition is associated with the occurrence of adverse events,
mortality, and increased hospital costs®.

Optimizing the necessary human resources to guarantee
safe care depends on the mobilization of management stra-
tegies, incorporating the satisfaction of nursing professionals
with their work and reduction of stress and burnout and
internal conflicts. In this context, adequate personnel sizing
is indispensable and the use of instruments for this favors
improved working conditions®.

The Nursing Activities Score (NAS)® is an internatio-
nally recognized instrument, validated in Brazil®, which
enables assessing workload in intensive care units. It is com-
posed by 23 items, subdivided into seven broad categories:
basic activities, ventilatory, cardiovascular, renal, neurological,
and metabolic support, and specific interventions. These des-
cribe a set of intensive nursing care activities, whose score
is expressed in percentage. The 23 items include direct and
indirect care activities. Each nursing activity is subject to
a binary choice in 18 out of 23 items. The remaining five
items are multiple-choice. This score reflects 81% of nurse
working time and the remaining 19% derive from inter-
ventions which are exclusively related to the severity of the
patient’s clinical condition®.

'The Brazilian Health Regulatory Agency (ANVISA —
Agéncia Nacional de Vigilancia Sanitdria), which disposes of
the minimal requirements for Intensive Care Units, esta-
blishes the necessity of care assessment through a Nursing
Care Needs Classification System. The needs of Nursing care
should be related to the number of available workers?. In
this context, NAS indicates the minimal number of nursing
professionals required to provide patient care in each work
shift. However, the long time spent filling the instrument
due to its numerous items, the lack of training for nurses to
use it, understaffing, below what is preconized by the legis-
lation, and the severity of patients’ conditions might be con-
sidered hindrances for the application of NAS in ICU®),

In this perspective, this study aims at reporting the cons-
truction of an information technology structure which would
enable the use of NAS, considering the abovementioned
issues, and discuss its applicability via cloud. It is thus expected
to contribute with information and propositions which favor
the reflection on Nursing knowledge construction in the area
of information systems. Therefore, it aimed at describing the
stages of the development of an information technology struc-

ture for the use of NAS, named NAS Cloud Technology®.

METHOD

The development of a technological product based on
the system life cycle theory may be subdivided into seven

phases: problem recognition, viability study, analysis, detailed
project, implementation, tests, and maintenance!!?.

In Problem recognition, the idea of developing a new
system emerges when the user recognizes the problems
through their business development means. The analysis
phase occurs through the user assessment of the system. The
project phase indicates the necessity of using the characte-
ristics identified through the analysis and thinking them in
terms of compatibility with a possible computerized execu-
tion. Next, the Programming phase enables structuring what
was produced into programs. The test phase puts the system
under assessment, firstly in its separated parts, and then in
a set. In the maintenance phase, the constructed system is
considered ready for implementation and production, indica-
ting that it was accepted by the users involved in all stages!'”.

Aiming at quick filling up and productivity, the NAS
Cloud Technology® was constructed for remote and collabo-
rative access through browsers, cross-browsers (any browser:
Internet Explorer, Firefox, Opera, HTML2), in a website
hosted on Google sites®, with profile access management,
stored in cloud, in a World Wide Web 3.0 (WEB 3.0) con-
cept and abstract component infrastructures, allocated in
datacenters which share resources and corporative storage
spaces!19). The institution database was protected in a busi-
ness environment by Google®, by the certified security and
data protection devices and by the standards of the Health
Insurance Portability and Accountability Act (HIPPA)®415),

'The study was conducted in critical care units of the
Clinics Hospital of Porto Alegre (HCPA — Hospital de
Clinicas de Porto Alegre), a public university hospital, admi-
nistratively linked to the Ministry of Education (MEC) and
academically to Universidade Federal do Rio Grande do Sul
(UFRGS). It is a health reference center, with care, teaching
and research actions focused on innovation and the transfor-
mation of realities. Its infrastructure is distributed into 699
inpatient beds, 54 adult ICC (Intensive Care Centers) beds,
13 pediatric ICU beds, 20 neonatal ICU beds, 47 emergency
beds, and 36 surgical rooms; also, it is certified since 2013
by the Joint Commission International (JCI).

The project was approved by the Research
Ethics Committee of HCPA wunder the protocol
35339914.6.0000.5327, via Plataforma Brasil, and abided
by the precepts of Resolution 466/2021.

RESULTS

The development of NAS Cloud Technology® was
based on the system life cycle theory. The nurses of the Post-
Anesthesia Recovery Unit (URPA — Unidade de Recuperagio
Pis-Anestésica) of HCPA, from the NAS implementation in
2010, have observed the necessity of informatizing it, since
it demanded extensive manual records, variables calculation,
the sum of the final result, and registration into the patient
medical record at the end of the shift. This impaired real time
analysis and the systemic perception of the unit, in addition to
hindering the overall management based on immediate indi-
cators. The NAS records were typed into the statistics service
database, which implied rework and potential inconsistencies,
in addition to interstices longer than 30 days, factors which
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discredited the relevance of the collection process and hin-
dered nursing workload management at the unit.

The idealizers of the informatization process of NAS at
the HCPA presented various propositions for its viability.
They promoted meetings and studies with the hospital’s
Information Technology Management Coordination
(CGTI — Coordenadoria de Gestio da Tecnologia da
Informagio) and the heads of ICU. The viable alternative
for that moment was the creation of an information techno-
logy structure, to be tested in a pilot study at the URPA, via
electronic form, which would be filled by the nurses through
mobile devices, flats, or computers (Figures 1 and 2).

'The project prioritized starting with the URPA, conside-
ring that this unit has five beds, at the first semester of 2013.
Seven nurses were involved in this phase. The information
technology structure for NAS collection used Google Drive
resources such as Google Forms, Spreadsheets and Team
Drive. The forms were used for information collection; the
spreadsheets, as databases for the score management and
dashboard publication (Figure 3). The pilot project and its
assessment by the Nursing management and by the CGTI
were developed until the end of 2013.

The information technology structure was discussed and
improved with care nurses, welcoming their suggestions. The
structure of the pre-test form was preliminarily assessed by
the head of URPA. After the creation of all forms and sprea-
dsheets, meetings were held with the CGTT experts and the
critical units’ managers, including URPA, Adult Intensive
Care Center (ICC), Pediatric Intensive Care Unit (PICU),
Neonatology, Adult Emergency and Hemodynamic Unit for
system assessment, content access review, and customization
based on the specificities of each service, aiming at their
extension to these sectors.

Access control and profile were thoroughly discussed.
Initially, restrictions to the unit data access were establi-
shed, limiting it to the work sector of each nurse. However,
with transparency policies and the improvement of the work
process in the hospital institution at the end of 2015, access
was democratized for all nurses of the critical units and care
managers. In this phase, the backups were organized and
regulated, establishing spaces for the historic NAS, i.e., the
digitalization of the records prior to cloud system imple-
mentation, which were thus part of the historical series of
the study, in addition to the backups of the current month.

'The information technology structure, from its imple-
mentation in the URPA, was extended to the Adult ICC,
with 4 units: ICU 1, ICU 2, ICU 3, and Cardiac surgery
postoperative care, throughout 2014, amounting to more
than 50 beds.

At the beginning of 2015, the system received more than
10,000 submissions/month and the process was extended
to the ICU areas and Hemodynamics. It was implemented
in the Adult Emergency and Neonatology in the second
semester of 2015, amounting to 12 care units for critical
patients covered by the information technology structure
and more than 200 nurses per day involved in the collec-
tion, with hundreds of daily submissions, integrating the full
transition from paper to cloud at the end of 2015, with the
migration of the data from the NAS Cloud Technology®
developer’s server to the HCPA Conecta server.

The system underwent maintenances throughout the
process. At the end of 2013, after pilot approval, the submis-
sion limit was extremely low comparing to the institutional
demand. Each unit would have to backup their data after 100
submissions, a practice incompatible with the Adult ICU
introduction to the system, since, for instance, ICU 2 alone

e aiiew @ GENF-NAS APRESENTACAC CTlv EMUY NEOwv UCC URPA UTIP  HISTORICO v ANUAL  TUTORIAL Q
0 Nursing Activities Score (NAS) é um instrumento construido para a classificagdo de
pacientes e avaliagdo de carga de trabalho de enfermagem na terapia intensiva.
Seu enderego de e-mail (kb h edu.br) sera do quando vocé enviar o
formulario. N&o € vocé? Troque de conta
*Obrigatorio
IDENTIFICAQAO DO PACIENTE
Nome do Paciente *
Nome Completo Todo em Letra MaiGscula
Sua resposta
® 7

Prontuario *

Figure 1 - Layout of Pilot URPA — NAS Cloud Technology®. Patient identification — Porto Alegre, RS, Brazil, 2020.
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Figure 2 — Layout of Pilot URPA — NAS Cloud Technology®. NAS records — Porto Alegre, RS, Brazil, 2020.
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APRESENTACAO

O Aplicativo SCP - NAS ( Sistema de Classificacao de Pacientes - Nursing Activities Score) foi desenvolvido pelo projeto GPPG 14-0592, CAEE 35339914.6.0000.5327.

O NAS é um instrumento construido para a classificacdo de pacientes e avaliacdo de carga de trabalho de enfermagem na terapia intensiva. Desenvolvido por Miranda e seus
colaboradores a partir do TISS-28 (Therapeutic Intervention Scoring System) com a finalidade de modifics-lo mais especifico para as atividades de enfermagem realizadas em UTI
(MIRANDA, 2003). Por meio do NAS, & possivel estimar o percentual de tempo despendido no trabalho de enfermagem auxiliando na adequacdo do quantitativo de pessoal e no
célculo orcamentério do Servico de Enfermagem. Variando de zero a 100 por cento ou mais, o resultado numérico do NAS fornece a porcentagem, por turno, do tempo gasto por
enfermeiro, na assisténcia direta ao paciente (QUELJO, 2002).

Figure 3 — Dashboard Layout — NAS Cloud Technology® - Porto Alegre, RS, Brazil, 2020.

would perform 99 submissions per day, surpassing the limit  DISCUSSION
expected for the whole month in only one day.

In January 2014, the system was extended to a 1,500
submissions/month capacity and, in 2015, after new pro-
blems related to the backup insufficiency due to limited
human resources, the capacity was again extended to more
than 10,000 submissions/month, favoring the units’ mana-
gement of their own records.

The project was created inside the Google Drive envi-
ronment and used its applications, more specifically Google
Forms, Spreadsheets and Sites, conferring more fluidity to
the process of access to NAS Cloud Technology®. This ena-
bles each nurse of the critical patients area to access the
units’ dashboard using their business email (Gmail) login,
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making the connectivity easier, without the need to create
a new login and password, improving usability and making
the system more user friendly"®.

Google®, holder of the applications’ copyright, aims at
the democratization of information through information
technology-based products. Their products present excellent
usability, reliability, functionality, and efficiency, and stand
out for providing real time cloud collaboration, enabling
simultaneously editing and collaborating on documents
produced by several hands?.

The choice of these tools considered their similarity with
Ofhice® programs, such as Word®, Excel®, and PowerPoint®,
in order to facilitate the interface presentation. The system
should satisfy the users, providing comfort and attending
their demands, in addition to being self-explanatory and
comprehensible in terms of visualization. These programs
are popular and mostly adopted by Windows® operational
system users®).

The use of information systems enables the imme-
diate access to information and processes, contributing to
Nursing care planning, as well as cost management and
decision-making. Technological innovation increasingly
impacts Nursing, inciting the need for its incorporation to
practices and for strong contributions of information tools
to care improvement('®17),

Nursing Activities Score, upon being systematized as
a tool through Google, as a healthcare information and
communication technology, has provided high producti-
vity in the development and connection of knowledge on
this theme by the involved Nursing professionals, enabling
the approximation of professionals with a care and mana-
gement tool, optimizing processes and making Nursing
work easier.

RESUMO

'The need to offer evidence-based support to the mana-
gement activities of nursing care for critical patients enables
the comprehension and incorporation of NAS, using the
generated data so as to make it possible, also, the assessment
of quality of care provided to patients, since such assessments
depend on the availability and precision of such data®s1%.
Thus, accessing information in real time through NAS opti-

mizes task distribution and care organization?.

CONCLUSION

Based on the premise that the systematized instrument
could contribute to the adoption of NAS by nurses as a
workload measure, the software NAS Cloud Technology®
was developed in two modules: the first managerial and the
second operational, expected to be used via mobile, with
records through wireless and wi-fi networks.

'The information technology structure was developed in
an innovative and pioneer logic with the use of cloud data.
'The low cost for the institution, as it was a project crea-
ted with Google Apps Education® tools, currently G Suite
Business®, and the database protected in a business environ-
ment through security and data protection devices certified
by the Health Insurance Portability and Accountability Act
(HIPPA) made this structure attractive for multiplication
in other health institutions.

The relevancy achieved by NAS Cloud Technology® is
perceived in practical terms in the continuity of its use up to
the present moment in HCPA, in the deliberations regarding
staff sizing and care management and its use based on the
care and management practice, in addition to the possibility
of adjusting the functional staff in intensive care units, refe-
renced by the degree of care measured in the previous work
shift, thus conferring safety and assertiveness to the process.

Objetivo: Relatar o processo de organizagio e construgio da estrutura informatizada denominada Nursing Activities Score (NAS)
Tecnologia em Nuvem®. Método: Trata-se de um projeto fundamentado na teoria do ciclo de vida que, por meio da engenharia
de software, permitiu o desenvolvimento de produgio tecnolégica. Resultados: O NAS Tecnologia em Nuvem® foi construido para
acesso remoto e colaborativo em site hospedado no Google sites® e protegido em regime empresarial pelos dispositivos de seguranga e
protecio de dados certificados Health Insurance Portability and Accountability Act (HIPPA). Em 2015, o sistema jd recebia mais de 10
mil submissdes/més, totalizando 12 unidades de atendimento a pacientes criticos cobertas pela estrutura informatizada, cerca de 200
enfermeiros envolvidos diariamente nas coletas e centenas de submisses didrias, integralizando a transi¢io completa do papel a nuvem.
Conclusio: O desenvolvimento do Sistema NAS Tecnologia em Nuvem® permitiu a utilizagio da tecnologia como meio facilitador para
o uso de dados relacionados 2 assisténcia de Enfermagem, oportunizando ferramentas para a tomada de decisiio quanto ao quantitativo
de pessoal de enfermagem necessério para as demandas de cuidado das unidades de internagio. Ressalta-se o potencial da utilizagio
de estruturas em nuvem pela possibilidade de inovagio, acesso mediante baixo custo e alta replicabilidade do sistema informatizado.

DESCRITORES
Informitica em Enfermagem; Sistemas de Informagio; Carga de Trabalho; Enfermagem; Cuidados Criticos.

RESUMEN

Objetivo: Informar sobre el proceso de organizacién y construccién de la estructura informatica denominada Nursing Activities Score
(NAS) Tecnologia en Nube®. Método: Se trata de un proyecto basado en la teoria del ciclo de vida que, a través de la ingenieria de
software, permitié el desarrollo de la produccion tecnolégica. Resultados: La NAS Tecnologia en Nube® se creé para el acceso remoto
y colaborativo a un sitio web alojado en Google Sites® y protegido a nivel empresarial por los dispositivos de seguridad y proteccién de
datos certificados Health Insurance Portability and Accountability Act (HIPPA). En 2015, el sistema recibia més de 10.000 envios/mes,
totalizando 12 unidades de atencién de pacientes criticos cubiertas por la estructura informatica, cerca de 200 enfermeros involucrados
diariamente en las recolecciones y cientos de envios diarios, integrando la transicién completa del papel a la nube. Conclusién: El
desarrollo del Sistema NAS Tecnologia en Nube® permitié el uso de la tecnologia como un medio para facilitar el uso de datos
relacionados con la atencién de enfermeria, brindando oportunidades para herramientas de toma de decisiones sobre la cantidad de
personal de enfermeria necesario para las demandas de atencién de las unidades de internacién. Se destaca el potencial del uso de
estructuras en la nube debido a la posibilidad de innovacién, acceso a bajo costo y alta replicabilidad del sistema informatico.
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