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ABSTRACT

The index of people who evaluate public health negatively in Brazil reaches rates of 75% to 93% of dissatisfaction
between 2012 and 2018. Moita (2019c) showed that the initiatives to measure quality and satisfaction in Brazilian health
are incipient and that there is no validated scale for the national health system in Brazil (SUS), but that the Gespublica
initiative (Brasil, 2014) created the index had many similarities to the international SERVQUAL scale. Objective:
Cross-cultural adaptation of SERVQUAL scale for the development of a virtual platform to capture the experience of
SUS users. Methods: The research is observational, using a mixed method of evaluation (CAAE:
54972816.9.0000.5051). The 20 validated questions, 13 sub-dimensions and six macro-dimensions of quality/satisfaction
were the basis for the development of a virtual platform (Quality Saude™) with online application in multicenter groups
of SUS users. Flows and functionalities were structured for the development of a virtual platform pilot and its extraction,
transformation and loading (ETL) processes, inserted in the Data Warehouse (DW) and BI of results visualization.
Results: The scale (Quality Saude™) was validated with 2,574 users in 74 health units in Ceard, and the application used
by 1989 users of the Eusébio (Brazil) health facilities, with easy handling and quick responses (< 4 min.). Answers were
analyzed using the R software, version 3.6.3. P, Project R R (Team, 2019), through PostgreSQL-R (PostgreSQL, 2018;
PostgreSQL-R, 2008). Conclusion: An innovative scale for evaluating health quality was validated, which allowed the
creation of an online application (QualitySaude™) that analyzes the user's perception in contrast to their expectations,
highlighting which points demand interventions from health managers.
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1. INTRODUCTION

The New Public Management (NGP), or the New Managerialism, has required from public health managers
efforts to monitor results, control and account for expenses (accountability), in addition to ensuring delivery,
effectiveness and adequacy to the needs of users (Moita, 2019a).

In Brazil, nationally based opinion polls pointed out the population's dissatisfaction in public and
supplementary health that ranged from 54 to 93%, and, also, that high percentages of Brazilians assess public
health as bad or very bad, which increased from 61% to 75% between 2011 and 2018 (Moita et al., 2021; G.
F. Moita et al., 2019).

Another highlight is the initiative within the Gespublica initiative for the creation of the Standard
Research and Satisfaction Instrument (IPPS). There are no IPPS continuity records. (Brasil, 2014).

However, robust literature reviews (Machado et al., 2013; Moita, 2019a; Volpato, 2014) showed that
quality assessment in health is an incipient topic and that there is no validated scale for the Brazilian health
system whose acronym in Portuguese is Sistema Unico de Sadde - SUS) (2019c). Also, the bibliographic
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review of the online platform for the assessment of quality and satisfaction of use relevant to Brazilian health
was not located.

In the absence of quality and satisfaction measurement instruments, no SUS motive for a prior work of
validation of the Quality Saude™ scale for or SUS (Moita & Moita Janior, 2020; G. F. Moita et al., 2019).
As a complement, this work is addressed to the elaboration of a web platform for application of the Quality
Saude™ instrument, in addition to a use case of application in field research.

Therefore, the article develops the fundamentals of a virtual pilot platform of an online application
(Quality Saude™) to capture the experience of SUS users, in addition to data processing and application in a
multicenter exemplary case, to generate support information to decision making.

1.1 Quality Assessment and User Experience Satisfaction

There is no consensus in the literature on the scope and breadth of health assessment and monitoring, but
many possible conceptual theoretical frameworks (Arah, Custers, et al., 2003; Arah, Klazinga, et al., 2003;
Arah et al., 2006; Murray & Frenk, 2000). Arah et al.(2003) present a global comparison of the different
theoretical and conceptual framework approaches of performance measurement systems in the United
Kingdom (NHS), Canada, Australia, USA, from the World Health Report 2000 report (WHO, 2000), in
addition to the ‘Health at a Glance and OECD Health Data’ publications of the Organization for Economic
Co-operation and Development (OECD) (Development, 2001; Unit, 2001).

Vinagre (2008) emphasizes the complexity of measuring services due to the intangibility (absence of
physical attributes) aspects of services (Oliver, 1980; Parasuraman et al., 1985, 1991b) and the fact that
services are essentially processes, being affected by interactions and activities, that is, it depends on relational
aspects between users and service providers (Gronroos, 1984, 1988; Gronroos, 1997; Oliver, 1989; Rust
& Oliver, 1994; Westbrook, 1987; Westbrook et al., 1978).

In the evolution of these studies, psychometric scales for measuring perceived quality emerged, based on
the gap model of satisfaction (Oliver, 1980; Oliver & Linda, 1981; Westbrook & Reilly, 1983), in which the
position of the customer's perception of perceived service quality depends on the nature and extent of the
discrepancy between service expectation and perceived performance.

Based on the gap model, the SERVQUAL scale was initially developed with 97 items, based on the 10
dimensions of quality (Parasuraman et al., 1988) which was validated in an instrument with 22 questions, in
addition to redistributing the ten (10) dimensions originals for the current five (5) dimensions of the
SERVQUAL scale (Babakus & Boller, 1992; Babakus & Mangold, 1992; Berry et al., 1994; Parasuraman et
al., 1991a).

The initiative to create the Standard Survey and Satisfaction Instrument (IPPS) can be highlighted, with
apparent similarities with the five proposed dimensions (Tangibility, Reliability, Responsiveness, Assurance
and Empathy) and its 22 questions from the SERVQUAL scale (Parasuraman et al., 1991a). However, recent
publications on the IPSS were not found, perhaps due to the discontinuity of the initiative.

Thus, the scales for measuring service quality and user satisfaction are consolidated in several fields and
may be a field of interest in Brazil.

2. METHODS

The research is observational, cross-sectional, using a mixed evaluation method (Minayo et al., 2010). It was
supported by a study of multiple cases, in a sample of informants selected for convenience, within the scope
of the PhD of the University of Coimbra (CAAE: 54972816.9.0000.5051). The ethical rules of resolution no.
466/12 of the National Health Council (CNS - Brazil).

The scale had incremental validations with 195 professionals (from 10 Brazilian states) and 2,547 users
from municipalities in Ceara, in which the answers were objects of descriptive analysis and of statistical
significance. Twenty adapted questions, 13 sub-dimensions and six macro-dimensions of quality/satisfaction
were validated (Moita, 2019a; G. F Moita et al., 2019), being the basis for the development of a virtual
platform (Quality Saude™) with subsequent online application with 1,589 users of health units in Eusébio
(Brazil).
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We have structured flows and functionalities for the development of a virtual platform pilot and its
processes of extraction, transformation and loading (ETL), inserted in Data Warehouse (DW) and results
visualization BI. An analysis of responses from software R, version 3.6.3. P. O Projeto R (Team, 2019) is a
programming language with a focus on statistics and graphics; um project General Public License (GNU)
which is under the license of open code and executes a wide variety of functions (Team, 2019). These
research dice are structured in a relational data bank and, for this research, are established the PostgreSQL?2
(2018), or the PostgreSQL-R (2008).

In the field of Design Research, an existing artifact was studied (the perception of the management of
organizations and health services, structured and in operation) and an improvement solution was proposed for
the following stages: i. Define a data model that allows storing collected data in an organized manner; ii.
Apply collected data extraction, transformation and loading processes; iii. Keep data in a relational database;
iv. Produce solutions to visualize the collected data, presenting them in a way to accurately evidence the
obtained results.

3. ANALYSIS AND DISCUSSION OF RESULTS

In the analysis of the results obtained, 9,063 responses to each of the items of the scale were obtained in
groups of 195 experts in pilot groups with responses from 10 Brazilian states: Bahia, Cear, Distrito Federal,
Goias, Maranhdo, Mato Grosso, Pard, Piaui, Rio Grande do Norte e Rond6nia, in addition to 2,547 SUS
users.

The 20 validated questions, 13 sub-dimensions and six macro-dimensions of quality/satisfaction (Moita,
2019b) were the basis for the development of a virtual platform (Quality Saude™) with online application in
multicenter groups of SUS users.

3.1 The Construction of the Virtual Platform and Application of Business
Intelligence

The Quality Saude™ screen functionality modeling flowchart, which synthesizes the logic and diagramming
of the web application, developed for user interface (Moita & Moita Janior, 2020).

In our research, the data obtained in the first moment were not able to transmit accurate information to the
interested parties, as they are often disconnected and/or inconsistent, mainly due to the lack of
standardization. To avoid these inconsistencies, it was necessary to standardize the data collected so that this
information could be cross-referenced, and the results obtained from the application of the scale could be
outlined, which proved to be efficient because significant data and great potential for analysis were collected.

In this way, the application pilot resulted in the encapsulation of the 20 Quality Saude™ scale questions
in a responsive virtual platform (which adapted to various equipment of different models and screens). The
treatment and analysis of the collected data, proposed in our study, were used as a technological support for
applying the proposed models and later systematizing the results. In this case, innovation is the use of Bl
tools and techniques to support the application of questions.

On the initial screen of the questionnaire application, the respondent informs his basic and
sociodemographic data (figure 1).

2 O PostgreSQL is an open source project coordinated by PostgreSQL Global Development Group, with support for hybrid object-
relational model and Procedural Language in several languages (PL/pgSQL, PL/Python, PL/Java, PL/Perl) for Stored Procedures.
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Opcionais
Nome: Email:
Informe o seu nome Informe seu email
CPF/RG: Telefone 1: Telefone 2:
Informe seu CPF ou RG (99) 99999-9999 (99) 99999-9999

Obrigatdrios

Ano de nascimento: Sexo: Grau de escolaridade:
N&o informado v N&o Informado v
Nivel de renda familiar: Possui plano de sadde?
N&o Informado v Selecione v

Cancelar Responder Anénimo Continuar

Figure 1. The Basic Data Entry Screen

From this flowchart (Moita & Moita Junior, 2020), figure 2 shows the example of two of the screens of
the virtual platform prototype for data collection of the responses of users of health services.

Em relagdo ao ACOLHIMENTO, GENTILEZA e SIMPATIA

equipe desta unidade de satde:
Atendimento de dentista Setor de exames ou laboratdrios Qual era sua expectativa?
o e B .
Atendimento terapia ocupacional Ruim Regular Bom
Qual a sua satisfagdo?
.
d @ @
L .0 .e .o
Atendimento fonoaudidlogo Atendimento durante a internacdo O @ \—) =
Bom

Ruim Regular

Selecione o profissional que Ihe atendeu Voltar ~ Continuar

EQUIPE MEDICA ~

Vollar Conlinuar

Figure 2. Selection of 12 types of services and professional teams and the model of the prototype's 20 question-scenarios
screens Quality Saide™

Otimo Excelente

Otimo Excelente

Techniques for gathering requirements and computer commands were used for the processes of
extraction, transformation, and loading (ETL), insertion of data in the Data Warehouse (DW). For the
treatment of the analyzed results, two Bl tools (free license versions) were used: 1. Power Designer (Sybase,
2018) supports various activities such as business process modeling, data modeling, multidimensional data
modeling, which stores and controls developed models. Power Designer brings impact analysis, design-time
change management, and metadata management techniques to the user. 2. O QlikView (QlikTech, 2018), it
encompasses Bl techniques, allows an interactive visualization of information and can be defined as a tool
for decision making.

The initial analysis demonstrated the need for data abstraction, placing the Institution table as the main
entity in the model, as it ends up being related to all other entities. Subsequently, the ETL - Extraction,
Transformation and Load processes were applied to the data, in the R programming language, where they
were kept in the PostgreSQL database. Data extraction, data transformation imported with R, and data
loading imported with R were presented in previous publications (Moita et al., 2018; Moita & Moita Janior,
2020).

In another light, the interactive dashboards created with the QlikView BI tool (Qlickview Personal
Edition free version 12.0.2), were aligned with the features Gartner (2017).
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Thus, the BI platform made it possible to draw comparative graphs between service units, services and
evaluated teams, putting results and performance into perspectives in the 20 adapted questions, 13
sub-dimensions and the six macro-dimensions of quality and satisfaction, as a management tool on a web

platform with some graphs of 483 valid responses from the 506 responding users (figure 3).

Graf.B - Notas DIMENSAO ANALITICA (por Estabelec. X Categoria de Analise)

Macradimensdo
TAMGIBILIDADE ¥ 0,67 Quantidade
CONFIABILIDADE A 0,01 B vota e
PRESTEZA ¥ 0,16 [ Mota2 528
SEGURANGA ¥ 0,35 Quantidade de
. Nota3: 7664 respondentes
EMPATIA ¥ 002 193
ACESSO/ACESSARILL.. IS [ notad: 913
A [ 5L .
SATISFACAO GLOBAL D Nota& 11
1 2 3 4 5
I Média Percebida Nota Mgdia
— Diferenga: Expectativa x Percepg do >, ﬁ‘.\l - }/“\
»w O O @
Noa5 MNoad  MNotad Nola2  Nola

Quantidade de respostas por Macrodimenséo

TANGIB... (25%) PRESTE... (20%) SEGURA. . (15%)

Graf.D - Notas EQUIPES PROFISSIONAIS (por Estabelec. X Tipos de Equipes
Profissionais)

Equipes Prafissionais

Equipe
Atendimento Dentista
Atendimento Enfermagem
Atendimento Fisioterapeuta
Atendimento Médico
Atendimento Nulricionista

Aendimento Dentista

Hendmert Fidra.. —

Aendimenta Nutricionista

Atendimento Enfermag...
Quantidade de
Respostas
3142

Aendimenta Médico

3233 34 35 36
Nota Média

Figure 3. Comparative charts of unit results and team performance (proxy J)

In the central graph and smaller graph (figure 4), you can see the number of responses received grouped
by grade, to provide a more detailed view of the data being analyzed. The home panel is the starting point for
other views, functioning as an application, where the user can navigate from one screen to another using the
buttons. After the initial analysis, where general data is looked at without a great deal of detail, it is possible
to look at more specific data, using filters to achieve the goal. Various items can be selected in the filters,

allowing the manager to view information about all institutions that interest him.
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Figure 4. Dashboad 1 do QlikView — Dashboard by average obtained

Also in Figure 4, in the larger bar graph, it is possible to compare the average of grades received by
institution or group of filtered institutions (overall average) in relation to the group to which it belongs,
managing entity, micro-region and macro-region, grouped by macro dimensions (Tangibility, Reliability,
Responsiveness, Assurance and Empathy, Access / Accessibility). The graph in the lower right corner is
common to all screens as it allows you to see how many responses are being analyzed. The bar chart in the
lower left corner shows the difference between grades and perceived expectations, the red line indicates this
difference and represents a very important in original model of servqual (Berry & Parasuraman, 1991;
Parasuraman et al., 1988, 1991a) kept in Quality Satde™.

Figure 5 shows the visualization with a higher level of detail. On this screen, the averages of the grades
are grouped by questions/constructions, where it is possible to see with a filter, for example, the number of
grades 1 that the institution received or view without a filter.
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Figure 5. Dashboad 2 do QlikView - Dashboard by macro dimension

As the data refer to the number of responses for all units that belong to the stage and phase selected in the
panel (figure 6), this table becomes useful when there is a greater number of responses being analyzed; in this
work, with a restricted data sample, you can see a pie chart in the upper right corner, as an example.

164



15th IADIS International Conference Information Systems 2022

- - Quantidade de respostas obtidas

Ges Atuais EQUIPAMENTOS 218
a_coid v 11 de At - 4
=
=

D08 0.64 3,61

7o o) (o= e
[ DASHBOARD ” QUESTOES i
1 “ES FISIOAS )

[ SUBDIMENSOES
[ 2
[ a0
/s s
[ 4 =257
s as

Subdimensio Média por mivel de_atengiia Média Entidade Gestora B
CONDIGED ACESSABILIDADE ACS SERVIGO 3,38 3,06 460

©  ESTRUTURA FIZICA az1 5.3 P
" APRESENTACAC PESSOAL 323 3,00 4,45
] EQUIPAMENTOS 375 .24 400
J INSTALAGBES FISICAS .87 sz 351
_ J CONFIABILIDADE OROANIZACIONAL 396 a1 4,45
n am K} FORMECIMENTC DE SERVIGOS 356 EXE a3
CONFIANGA/CREDIBILIDADE NA COMPETENCIA .. 348 S a6a
SEGURANGA RESOLUGAC DO PROBLEM A 3.8 20 ame
. ATENGAG E DISPOSIGAD P/ ATENDIMENTO 302 204 a6d
= FUNDS MUMICIFAL DA SAUDE oA 28 a2 T L

L - —
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In Figure 7, it is possible to observe an additional level of detail of the average grades and, in this case,
the average grades obtained by one or more institutions grouped by sub-dimensions. The central graph and
the table show the average of the scores in each sub-dimension, always comparing the institution with the
group, managing entity, micro-region and macro-region to which the institution belongs.
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Figure 7. Dashboad 4 do QlikView - Dashboard by QualitySaude question

The artifact validated in this investigation intends to support a system of monitoring and evaluation in
public health, based on results that provides crucial information about public policies or organizational
performance - results-based management (RBM), como conceituam Morra-Imas e Rist (2009).

4. CONCLUSION

Assessing the quality of services provided to the public is extremely important, but the incipience of
instruments based on scientific methods makes it difficult to define strategies to improve services.

The present work developed an application on a virtual platform, in which the extraction, transformation
and loading (ETL) processes were applied, which deal with the cleaning of data from various sources to be
inserted in the Data Warehouse (DW).

The platform proved to be efficient in extracting a relational database, whose data can be consulted in an
organized, fast and mainly without the unnecessary use of repeated data, bringing integrity. The application
of Bl on the platform enabled the visualization of data in an analytical and synthetic way, in micro, small and
macro (large) data samples.
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The adaptation of the Servqual scale generated an innovative scale (QualitySaude™), which allows the
user's perception to be seen as a counterpoint to their expectations, presenting results that really approach
reality, highlighting which points require interventions by health managers (G. F Moita et al., 2019).

In this article, the foundations of a web platform were developed, in addition to the use-case application
that generated a Bl application on the data collected by the platform, which enabled the visualization the data
in an analytical and synthetic way, in micro, small and macro (large) data samples.

Based on the analysis of these data, it is possible, for example, to invest financial resources and in areas
where the average assessment was below the user's expectation, in addition to instrumentalizing the decision
of managers, presenting diagnoses and emphasizing critical points that can be improved and solutions where
they really need priority attention. In addition, it is possible to analyze the data in a general and grouped way,
comparisons between institutions, municipalities, managing entities, macro-regions, micro-regions, among
other possibilities, can be useful to assist in decision making.

Among the potential advances is the adaptation to private health and expansion to other public services,
further detailing the results and graphs obtained from the analysis of the panels presented here and generating
alerts, in addition to others that can be created.
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