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ABSTRACT

Nursing Information Systems (NIS) in electronic support are used in the majority of care facilities across
the nation. Therefore, the evaluation of NIS success is essential, with “User Satisfaction” being one of the
main dimensions to be evaluated in order to measure the success of information systems. Thus, the
theoretical framework that supported the study was “The DelLone and McLean Model of Information
Systems Success” (1992; 2003).

The study aimed to describe the level of satisfaction of Nurses as users of NIS in Electronic Support in
the ACeS Tamega Il — Vale do Sousa Sul.

The investigation carried out was framed in a quantitative paradigm, with a descriptive, exploratory, and
cross-sectional approach.

The data collection instrument used was the "NIS User Satisfaction Questionnaire”, and the data were
collected between November 2022 and January 2023.

The study was carried out at the Health Centers Group (ACeS) Tamega Il — Vale do Sousa Sul, where the
records are, essentially, carried out electronically, in the SClinico® application. SClinico® is “the most used
Electronic Health Records (EHR) system within the Portuguese National Health Service”.

The study population corresponded to all nurses working at ACeS Tamega Il — Vale do Sousa Sul: 159
nurses. A sample of 98 participants was gathered. The data obtained was subject to statistical analysis,
using descriptive and inferential procedures.

Overall, nurses at ACeS Tamega Il — Vale do Sousa Sul were moderately satisfied with the NIS they used.
The two dimensions in which nurses were less satisfied were related to “Technical Support and Training”
and “Equipment: Speed, Quality and Quantity”. Aspects related to “Architecture, Language, Decision
Support (Nursing Process) and Graphics” and “Information Sharing” were the dimensions in which users
were most satisfied. It was also found that the higher the level of prior training with the NIS, the higher
the level of satisfaction with “Equipment: Speed, Quality and Quantity”; and the higher the level of prior
training, the lower the level of satisfaction with “Information Sharing”.

The results deserve reflection not only at the ACeS scale but also at the Regional Health Administration,
to improve the areas where the levels of satisfaction with the NIS were lower, allowing the improvement

of Electronic Health Records, which will have an impact on the level of care provided.

KEY WORDS: Electronic Health Records, Nursing Information System, Users Satisfaction
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RESUMO

Os Sistemas de Informagao em Enfermagem (SIE) em suporte eletrénico sao utilizados na maioria das
unidades de saude do pais. A avaliagio do sucesso dos SIE é assim essencial, sendo a “Satisfagio do
Utilizador” uma das principais dimensoes a ser avaliada no sentido de medir o sucesso dos sistemas de
informagao. Assim, o referencial teérico que sustentou o estudo foi o “Modelo de Sucesso dos Sistemas de
Informagdo” de DelLone & McLean (1992; 2003).

O estudo teve como objetivo descrever o nivel de satisfagao dos Enfermeiros enquanto utilizadores dos
SIE em Suporte Eletronico no Agrupamento de Centros de Satde (ACeS) Tamega Il — Vale do Sousa Sul.
A investigagdo realizada enquadra-se num paradigma quantitativo, com uma abordagem descritiva,
exploratéria e transversal.

O instrumento de colheita de dados utilizado foi o “Questionario de Satisfacio dos Utilizadores dos SIE”,
e os dados foram recolhidos entre novembro de 2022 e janeiro de 2023.

O estudo foi realizado no ACeS Tamega Il — Vale do Sousa Sul, onde os registos dos enfermeiros eram,
essencialmente, efetuados em formato eletrénico, na aplicagio SClinico®. O SClinico® é considerado um
Sistema de Registos de Saude Eletronicos (RSE) e é “o sistema de RSE mais utilizado no Servico Nacional de
Saude Portugués™.

A populagdo do estudo correspondeu a todos os enfermeiros do ACeS Tamega Il — Vale do Sousa Sul:
159 enfermeiros. Foi recolhida uma amostra de 98 participantes. Os dados obtidos foram submetidos a
analise estatistica, por meio de procedimentos descritivos e inferenciais.

De forma global, os enfermeiros do ACeS Tamega Il — Vale do Sousa Sul mostraram-se moderadamente
satisfeitos com o SIE que utilizavam. As duas dimensdes em que os enfermeiros se mostraram menos
satisfeitos relacionaram-se com o “Suporte Técnico e Formagdo” e com os “Equipamentos: Rapidez,
Qualidade e Quantidade”. Os aspetos relacionados com a “Arquitetura, Linguagem, Apoio a Decisao
(Processo de Enfermagem) e Grafismo” e “Partilha de Informagao” foram as dimensdes em que os
utilizadores se mostraram mais satisfeitos. Verificou-se também que quanto maior o nivel de formagao
prévia com o SIE, maior o nivel de satisfagio com os “Equipamento: Rapidez, Qualidade e Quantidade”; e
quanto maior o nivel de formagio prévia, menor o nivel de satisfagio com a “Partilha de Informagao”.
Os resultados merecem reflexao nao so a escala do ACeS como também da Administragao Regional de
Saude, no sentido de melhorar as areas onde os niveis de satisfacio com os Sistemas de Informaciao em
Enfermagem foram mais baixos, permitindo a melhoria dos Registos de Salde Eletronicos, o que tera

impacto ao nivel dos cuidados prestados.

PALAVRAS-CHAVE: Registo de Satde Eletronico; Sistema de Informagao em Enfermagem; Satisfagao

dos Utilizadores
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INTRODUCTION
Healthcare systems are constantly evolving and are influenced by multiple changes [I].
Adoption of Health Information Systems (HIS) is changing how healthcare is provided. HIS is a
collection of procedures used to help healthcare organizations be more effective and efficient in
carrying out their duties and achieving their goals [2]. According to SPMS, E.P.E. (Shared Services
of the Ministry of Health), the development of service-providing activities in the fields of
information and communication systems and technologies is made possible by HIS. They also
promote cooperation and the sharing of knowledge and information. They are crucial to the
health system's transformation, which aims to increase citizen and professional satisfaction while
enhancing accessibility, effectiveness, quality, and continuity of service [3].
Regarding "Nursing Information”, the consensus-based opinion is that is crucial for health
governance today [4]. Such relevance arises from Information Systems' (IS) significance for
clinical decisions, for the continuity and quality of treatment, for management, training, research,
and decision-making processes, in addition to the legal and ethical requirements of IS [4].
Despite this acknowledgment, it seems that nursing care is only just beginning to become visible
in statistics, indicators, and official health reports. Because of this fact, it is difficult to quantify
and confirm their influence on improvements in population health [4].
However, the Portuguese Ministry of Health has implemented several initiatives to encourage
and promote the development of software that will support the nursing information subsystem.
As a result, it is critical to make sure that HIS incorporates data linked to nursing care [4].
Since the 1990s, a group of professors from the current ESEP — Nursing School of Porto, has
dedicated a significant part of their research to the problematic of Nursing Information Systems
(NIS) [5]. This continued work allowed Portugal to stand out internationally as a pioneering
country in the use of information technologies by nurses [6].
According to Campos [5] e Moura [7], the major reengineering process of the NIS in the
Portuguese context, derived from the pioneering works of Silva [8] [9] and Sousa et al. [10], with
the aim of developing nursing information and documentation systems based on four essential
axes:
= The inclusion of classified professional languages, in particular the International Classification
for Nursing Practice - ICNPT;
= The parameterization or definition of specific contents at the scale of each care unit, in order
to satisfy the specific “needs” of users (nurses);
= The incorporation in the structural matrix of systems of referential integrity principles of
different data or information items;

= The (progressive) incorporation of NIS “in use” in the Health Information Network.



Nowadays, the vast majority of care units in the country uses IS supported by information and
computer technologies [5]. Currently, at the level of ARS North — Northern Regional Health
Administration, namely ACeS (Health Centers Group) Tamega Il — Vale do Sousa Sul, NIS (as
SClinico®) are used by nurses of this organization. SClinico® is considered an Electronic Health
Records (EHRs) system.[| I] The use of EHRs has substantially increased during the last years,
allowing the growth in quality of the healthcare services and, at the same time, to control their
costs [ 1].

Understanding the value and effectiveness of IS management actions and IS investments is crucial
for measuring the success or effectiveness of IS [12]. However, objectively measuring the success
of implementing an IS is difficult to achieve [5].

As to the evaluation of the HIS, specifically, it is necessary to consider that these range from
simple to complex systems. Evaluation of these systems is essential to ensure successful adoption
and a favorable influence of HIS on healthcare delivery [2]. HIS evaluation may be defined as
“(...) the act of measuring or exploring properties of a health information system (in planning,
development, implementation, or operation), the result of which informs a decision to be made
concerning that system in a specific context.” [13]. Nevertheless, it is highly advised for decision
makers and consumers to conduct a thorough review of HIS due to its complexity and difficulty
[14] [15].

The NIS are a crucial part of HIS. Thus, assessing the satisfaction of its users - the nurses - is
vital. The present study will contribute to a better evidence-based administration of IS policy by
gaining knowledge about nurses' satisfaction with their IS and, eventually, identifying the areas
or domains in which such levels of satisfaction are lower [7].

Thus, it is justified to study the problem within the scope of a Master's Degree in Medical
Informatics. It is in this context that the present dissertation arises: to obtain the title of Master
in Medical Informatics, with the objective of analyzing the level of satisfaction of Nurses as users
of IS and Nursing Documentation in Electronic Support at ACeS Tamega Il - Vale do Sousa Sul.
Assuming, then, that it is important to study nurses' satisfaction with their IS, it is important to
mention the theoretical framework applied in this dissertation.

Delone and MclLean propose a model for evaluating the success of IS. This model is widely
recognized and accepted by the scientific community [7]. Initially (1992), the model proposed
six dimensions to assess the success of IS: system quality; information quality; use of the system;
user satisfaction; individual impact and organizational impact [16]. A decade later (2003), with
the literature review carried out by the authors, they updated the model. The main changes

include the integration of the dimensions "service quality", "intention to use" and the joining of the



dimensions "individual impacts" and "organizational impacts" into a single dimension called "net
benefits" [12].

One of the main dimensions to be evaluated to measure the success of IS is user satisfaction
[17]. Doll and Torkzadeh (1988) define user satisfaction as “the dffective attitude towards a specific
computer application by someone who interacts with the application directly” [18]. The relevance of
this dimension lies in the fact that high levels of user satisfaction lead to high levels of user
performance.

The interdependence of the various dimensions with “user satisfaction” was, from the outset,
proposed by DelLone and McLean [|6]. System usage and user satisfaction are direct precedents
of individual impact, and this impact on individual performance can also influence organizational
impact.

The dissertation was written in the English language. Thus, the presentation and discussion of
the results and the questions in the questionnaire are also presented/translated into English.
However, the documentation prior to the study (dissertation project and necessary
authorizations requested), as well as the data collection instrument, were written/implemented
in Portuguese.

Regarding its structure, this dissertation is organized in three parts. The first part refers to the
delimitation of the problem under study, where a bibliographic review was carried out related
to the theme of IS and NIS, and with the evaluation of information systems, with special focus
on the Model of Information Systems Success from DelLone and McLean [12] [16], used as a
reference in the development of this work.

The second part describes the methodology used in the investigation, namely: purpose and
objectives; type of study and study design; the study context; the population and sample;
explanation on the data collection instrument; and procedures for collecting, processing and
analyzing data.

The third part presents and discusses the results of the study and highlights the main syntheses

and recommendations.






I. PROBLEMATIC UNDER STUDY

There are several explanations for the high level of interest in the clinical information and
communication process, including the complexity of the healthcare environment, the
requirement to demonstrate efficacy in clinical practice, and the ongoing transformation of
healthcare institutions with the introduction of informatics [19].

Healthcare nowadays would be difficult to envision without information and communication
technologies. Since it has been around for several years, information technology (IT) in
healthcare has become widely used and has the power to significantly change how healthcare is
organized, provided, and their outcomes [I3]. By streamlining operations, improving the
accuracy and efficiency of procedures, and lowering the possibility of human errors, it has the
potential to alter both the delivery of healthcare and the working environment in the healthcare
sector [20].

In this area, it is also important to consider the economic impact on organizations and national
health systems. As stated above, with organizations making substantial investments in IS with the
expectation of having a positive effect, there has been an upward trend in the usage of IT in
clinical settings [21] [22]. A growing body of research suggests that many of these systems are
not functioning properly, though. The costs of these system failures, which are difficult to
estimate and are rarely acknowledged, have been attributed on a number of variables, as “(..)
ineffective ongoing communication, competency of users, intuitiveness of the system design, system
acceptance and change management procedures” (Lorenzi & Riley 2000 and Alexander et al. 2007
cited by Courtney, Alexander and Demiris, 2008) [21]. The development and implementation of
IS in accordance with an organizational architecture are very challenging tasks that involve a
number of organizational and technical difficulties that must be appropriately taken into account.
Due to the context and the variety of actors, the unique nature of IS in the health sector requires
cautionary measures in its application [23].

Now reporting specifically to Nursing, IT has been introduced in the past years in many
healthcare institutions, to support nurses in their daily work [24]. In accordance with Currel and
Urquhart (2003, cited by Oroviogoicoechea et al., 2008) [19], nurses are acknowledged as "key
collectors", "generators", and "users" of patient/client information because of their crucial role
in coordinating the care provided by the team and in delivering 24-hour care [19]. With benefits
like accessibility, readability, completeness, decision-support, and access to knowledge bases, IT
can therefore be a very useful tool [19].

As for the Portuguese panorama, the use of electronic NIS has been increasing at a high rate. In

the last decade, Portuguese health units/organizations have made a strong investment in the area



of their IS, namely, in clinical IS — essential resources for everyday activity of, for example,

physicians and nurses [5].

I.1. Health Information Systems, Electronic Health Records and Nursing
Information Systems

Health Information Systems (HIS) allow the cooperation, the sharing of knowledge and
information, as well as the development of service provision activities in the areas of IS, and
technologies and Communication. They play an important role in the reform of the health
system, having as main objectives the improving accessibility, efficiency, quality and continuity of
care and increasing satisfaction of professionals and citizens [25].

Organizations depend increasingly on IS supported by computer technology and data networks
in the governance of their business, and it is essential to ensure their continuous operation in a
reliable and efficient way [5]. To ensure leadership in the transformation process, which
effectively positions the IS as systems capable of supporting health professionals to fulfill their
mission with quality and efficiency, health organizations must adapt and evolve concurrently with
the various actors in the healthcare sector [23].

Towards an adequate definition/integration of concepts, it is also important to clarify the
introduction of the concept Electronic Health Records (EHRs) in this dissertation. The terms
electronic health records (EHRSs), personal health records (PHRs) and electronic medical record
(EMR) are often used interchangeably in the literature [26].

Currently, the term EHR is widely used and describes the concept of a comprehensive, cross-
institutional, and longitudinal collection of a patient’s health and healthcare data [27]. According
to ISO (2009, cited by Caligtan & Dykes, 2011) [26], EHR is “a repository of health information
gathered across the longitudinal electronic record of the patient. Information is generated by one or more
encounters in any care delivery setting and the ownership of the record can be the healthcare
organization, provider, or patient”. It can also be considered as a digital version of a patient's paper
chart, containing information about a patient's medical history, diagnoses, medications, allergies,
immunizations, laboratory test results, and other health-related information. The EHR is
designed to be a comprehensive record that can be shared among healthcare providers in
different settings [28].

Some of the advantages of EHRs include the potential to increase healthcare providers'
productivity and effectiveness, which could lead to better patient outcomes [29], as well as the
improvement of knowledge flow and access [30]. Also, well-designed EHRs may increase patient
safety [31] [32]. Patient Safety is a central aspect when it comes to the delivery of high-quality

healthcare services. The growing complexity of healthcare systems and the resulting increase in



injuries to patients in healthcare institutions, gave rise to the discipline of Patient Safety, that
seeks to prevent and minimize risks, errors, and harm to patients during the delivery of
healthcare [33].

Before considering specifically the NIS, is important to define the area of Medical Informatics
(field in which this dissertation is included). Medical Informatics can be defined as “The study and
application of methods to improve the management of patient data, medical knowledge, population data
and other information relevant to patient care and community health” [34]. The rise of Nursing
Informatics as a discipline within nursing is proof that nurses are taking a growing interest in
informatics studies and research [19]. As an example, in America, Nursing Informatics was
approved in 1992 as a nursing specialty by the American Nurses Association and can be defined
as “The use of technology and/or a computer system to . . . process . . . and communicate timely data
and information in and across health care facilities that administer nursing services and resources,
manage the delivery of patient and nursing care, link research resources and findings to nursing practice,
and apply educational resources to nursing education” (Saba and McCormick, 1996, 2001 cited by
Saba, 2001) [35].

Considering now the NIS, they can be referred to as “computer systems that manage clinical data
from a variety of healthcare environments and made available in a timely and systematic frame to aid
nurses in improving patient care” [36]. NIS make it possible: for relevant patient data to become
available; processes information to assist management activities; offers a thorough automated
information processing system for all phases of nursing; and creates care plans for patients and
families [36].

NIS are an important tool for assisting nurses in making decisions, enabling improved continuity,
accessibility, and quality of information about the treatment provided, but they are also crucial
for the effective management of health services [37].

In the opinion of Silva (2006, p. 34), a pioneer nurse and researcher in the field of clinical nursing
information systems in Portugal, in order to study the NIS, one must consider, first of all, “(...)
people, the organizational structures and the processes of collecting, processing and using information”
[5]. People, in this particular, are nurses who are “users” of information systems. It is in this line
that the present research path is situated.

The most widely used NIS in use on ACeS Tamega Il - Vale do Sousa is SClinico®. SClinico® is
considered an EHR system [I|I]. Indeed, SClinico® is “the most used EHR system within the
Portuguese National Health Service” [11]. Thus, the use of this concept (EHR) in the dissertation.
As already mentioned, most public health services use clinical information systems in electronic
form. Regarding the professional activity of nurses, different information systems are in use,

although the vast majority of hospital inpatient services and ACeS functional units use SClinico®



(SClinico Hospital® and SClinico Primary Health Care®), has seen below (/./.1.: SAPE® — Nursing

Practice Support Syste and SClinico®).

I1.1.1. SAPE® (Nursing Practice Support System) and SClinico®

According to Campos [5], the work of Sousa et al. (1999) and Silva (2001), professors and

researchers at ESEP, were decisive for specifying the structure and data model that formed the

basis of SAPE® (Nursing Practice Support System). In global terms, the system conceived by Silva

(2001) and Sousa et al. (1999) was based on some principles:

= Incorporate an area related to the documentation of nursing interventions that result from the
prescription of other technicians and another area that reports the autonomous dimension of the
professional practice of nurses;

=  Organizing, managing and processing information regarding the autonomous professional practice
of nurses, in particular what refers to diagnoses, autonomous interventions and nursing outcomes;

= Contain a nursing classification — the ICNPIM — for the purpose of naming diagnoses, autonomous
interventions and nursing outcomes;

= [ntegrate content parameterization requirements appropriate to the local needs of each unit and,
eventually, necessary for the viability of indicators related to the professional practice of nurses,
aiming the quality of care;

= Allow the use of natural language — free text — so that the adequate description of the care and
needs of clients is not limited;

= Minimize duplication of information;

= Ensure referential integrity of data and different items of information;

=  Promote accessibility to data, information and knowledge.

Along this route, further applications appeared, some of which attempted to incorporate aspects

described by that author [5].

The applications to support clinical activity have been developed using the experience of

physicians, nurses and health professionals to better adapt applications to market needs [38].

SAPE® was the previous electronic NIS on which the SClinico® is based. SClinico® is the

computer system developed by the SPMS for the institutions of the National Health Service

(SNS). Its main objective is to standardize the electronic clinical record, in order to uniformize

the clinical information collected in the various health institutions [39].

The launch of SClinico® took place on September, 2013 and its main innovations were the

integration of the Physician Support System (SAM) and SAPE in a single software, and the change

of the layout [39].



The fact that there are particularities to be taken into account in the hospital environment and
others in primary healthcare, led to the emergence of two “forms” of the applications [38].
Consequently, SClinico® currently has two versions: SClinico Hospital®, which is installed in
more than 50 Hospitals and Institutes and works with the "Sonho V2" database; and SClinico
Primary Health Care®, present in more than 300 functional units, which operates under the
"Sonho-CSP" database. The advantage of these two versions is that the graphic layout and data
collection method can be better adapted to the type of work of each health professional [39].
In particular, as for the SClinico Primary Health Care®, it was launched at the beginning of 2014
[39] and was born from the vast experience with two previous applications used by thousands
of physicians, nurses and other health technicians: SAM and SAPE [40]. It has grown to be a
single application, common to all healthcare providers and patient-centric, being used by more
than 13000 professionals [40].

Regarding some of the specificities associated with nursing records, in this application, the
nursing professional can prescribe/consult the nursing interventions based on the diagnosis
identified; consult the work plan for the intervention foreseen in a given contact; consult the
parameterization and coding tables of the nursing activity; among others [38].

In the specific context of ACeS Tamega ll-Vale do Sousa Sul, the most widely NIS in use and on
which the present study is focused is the SClinico Primary Health Care®.

This IS allows access to varied clinical information of the patients, the use and sharing of data
with health professionals from different areas and the systematization of the data. As a result, it
is possible to standardize procedures and data gathered at the national level, improving the
effectiveness and efficiency of health professionals’ work as well as their ability to share
information with multidisciplinary teams and provide patients with better support, assistance,

and follow-up [40].

1.2. Evaluation of Information Systems

Since IS are expensive, deciding whether to implement one requires a variety of procedures
aimed at determining whether one is necessary and, after installation, whether it is operating
successfully [41].

Additionally, concerns about the state of the economy and growing competition lead to efforts
to reduce expenses, which forces companies to assess the costs and advantages of technology.
As a result, these organizations are interested about the return on their investments [42].
Likewise, IS should be thoroughly assessed in order to learn from it, to enhance the system, to
support future decision-making, to justify costs, and to demonstrate that the system is secure

for users and patients [24].



However, there is limited agreement among practitioners or academics on how to most
effectively measure the impact of IS on organizations [22]. The evaluation of an IS, more
specifically, an HIS, is complex and can be defined as the act of measuring or exploring its
properties “(in planning, development, implementation, or operation), the result of which informs a
decision to be made concerning that system in a specific context” [13]. When evaluating an HIS, it is
important to considered that evaluation is based on comparison (for instance, it may compare
the situation before and after the system was introduced) and that many different evaluation
factors can be distinguished, such as the impact on the working conditions of healthcare workers,
potential savings, or even the potential impact on patient outcomes [43].

Generally, two approaches to the evaluation of clinical IS exist, an objectivist approach and a
subjectivist approach (Friedman & Wyatt 1997; Van Bemmel & Musen 1997 cited by Biirkle,2001)
[43] and, according to Campos (2012) [5], there are three main dimensions that can be
incorporated in the evaluation of information systems: users; technical operability (Hardware /
Software) and the strategic or governance potential.

However, the works of DeLone & McLean (1992; 2003) [12] [16], aimed at defining a model for
evaluating the success of information systems, are, in this area, unavoidable and a crucial

reference.

1.2.1. The DeLone & McLean Information Systems Success Model

Although studies evaluating the success of IS have been conducted for decades, their scope and
methodology have varied [22].

Firstly, success is considered to be a dynamic [44] and multidimensional concept which
encompasses system, individual and organizational factors [19]. As a result, different stakeholders
have varied definitions of successful implementation, and context is essential as well [19].
Considering this unpredictability, it is not entirely certain that an implementation process that
worked in one organization will work in another [44].

Still, the DelLone and McLean IS Success model is most widely cited and has been a valuable
contribution to the understanding of IS Success [22].

IS success is a multi-faceted concept that includes a number of interconnected and
interdependent elements [45]. Since IS can be evaluated at several levels, it hasn't been
completely clear or precisely stated how to quantify IS success. DeLone and McLean, however,
had a significant breakthrough in 1992 when they performed a thorough analysis of the literature
on IS success and presented a model for IS success [46]. As shown below, in the initial model
proposed (in their 1992 paper), they identified six dimensions or components of IS success:

system quality, information quality, use, user satisfaction, individual impact, and organizational



impact. Still, these six dimensions are not independent success measures, but are interdependent

[42].

SYSTEM

QUALITY

INFORMATION

QUALITY

USE

INDIVIDUAL

IMPACT

USER

SATISFACTION

ORGANIZATIONAL

IMPACT

Figure |: Scheme of the DeLone & McLean IS Success Model (1992)

[16]

The initial IS success model required additional validation, thus DeLone and McLean suggested

an updated model based on a review of the literature [46]. DeLone & McLean evolved their

original model in a subsequent article after reviewing empirical investigations conducted after

1992 in order to take into consideration the suggested modifications to their model [42].
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Figure 2: Scheme of the Updated DelLone & McLean IS Success Model (2003)

[12]




Thus, as also demonstrated above, the primary differences between the original and updated

models included: the addition of service; the addition of intention to use (to measure user

attitude); and the merge of individual impact and organizational impact into the net benefits

construct [46].

The DelLone & McLean model has also been found to be a useful framework for organizing IS

success measurements [42]. “The model has been widely used by IS researchers for understanding

and measuring the dimensions of IS success, which include:

= “System quality: the desirable characteristics of an information system (for example: ease of use,
system flexibility, system reliability, and ease of learning, as well as system features of intuitiveness,
sophistication, flexibility, and response times).

= Information quality: the desirable characteristics of the system outputs; that is, management reports
and Web pages (for example: relevance, understandability, accuracy, conciseness, completeness,
understandability, currency, timeliness, and usability).

= Service qudlity: the quality of the support that system users receive from the IS department and IT
support personnel (for example: responsiveness, accuracy, reliability, technical competence, and
empathy of the personnel staff).

= System use: the degree and manner in which staff and customers utilize the capabilities of an
information system (for example: amount of use, frequency of use, nature of use, appropriateness
of use, extent of use, and purpose of use).

= User satisfaction: users’ level of satisfaction with reports, Web sites, and support services.

= Net benefits: the extent to which IS are contributing to the success of individuals, groups,
organizations, industries, and nations (for example: improved decision-making, improved
productivity, increased sales, cost reductions, improved profits, market efficiency, consumer welfare,
creation of jobs, and economic development).”

The authors also mention in their 2008 article [39] that the organizational context affects how

the DelLone & McLean model can be used in practice. Therefore, the researcher who wants to

use the model must be familiar with the organization and IS that is being studied. The types of

measurements that are employed for each success dimension will depend on this [42].

From the revised model proposed by DelLone & McLean (2003) [12] it is intended to now

highlight the dimension of “User Satisfaction”. This option to approach this dimension with more

emphasis is based on the centrality that it has in the context of the present investigation.



1.2.2. User Satisfaction: Central Aspect of the Success of Information Systems

The evaluation of the processes of implementation and maintenance of IS, as described above,
can be carried out using different strategies and references. DeLone & McLean's model
constitutes an essential theoretical framework for IS assessment processes, given its
multidimensionality.

As we have seen, investigations based on that model can be conducted taking as reference only
some of the dimensions (that are interdependent). “User Satisfaction” is one of the dimensions
that should be studied, in particular, when it comes to evaluating IS that have already passed the
phases of the Systems Development Life Cycle: “preliminary analysis, system analysis, system design,
programming, testing, implementation and maintenance” [47] [48], as is the case of SClinico®.
Indeed, “User satisfaction has been considered as the measure of information system
effectiveness success” [49].

The measurement of satisfaction has had a long history within the IS discipline [50]. Given the
enormous rise in the number of organizational employees using computers for work and the
resulting requirement to assess the effectiveness of such usage, “user satisfaction” is an issue
that is becoming more and more relevant. This has helped "User Satisfaction" become perhaps
the most widely used single measure of IS success [51], and is often used as a replacement
measure of IS effectiveness [52].

User satisfaction is a possible quantifiable, generally accepted proxy for utility in decision-making,
and is viewed as a subjective indicator of system success; it replaces the often absent quantitative
indicators of IS efficacy [41].

Therefore, “User information satisfaction” can be defined as the “extent to which users believe the
information system available to them meet their information requirements” [41]. Melone (1990) (cited
by Bergersen, 2004) [51], “concluded that an individual’s perceptions of the computer system and
related activities are predictive of the success of the computer system, and that user satisfaction is an
dffective attitude toward all the various activities surrounding an end-user’s interaction with a computer-
based information system”.

In his 2004 article [51], Bergersen mentions the various studies carried out with regard to user
satisfaction that illustrate that user satisfaction is used as a measure of a systems success. The
author also refers that user satisfaction is proved to have a strong relationship with user
participation and that there is evidence that the users’ expectations towards the system will play
an important role in how satisfied they will become.

Thus, considering the above, it is demonstrated why the focus, in the present investigation, on

the dimension "User Satisfaction".



As previously mentioned, the satisfaction of IS users is an increasingly pressing issue, considering
the huge growth in the number of health professionals and, in particular, nurses, who, within the
services, use IS in their daily workplace, to which Portugal is no exception.

Determining the perceived level of satisfaction with the system and, at the same time, identifying
the determining factors of this satisfaction, is the key to improving users' perception of the IS
[5].

A question that imposes itself, when we intend to evaluate the satisfaction of users of the IS is
how to do it. In this context, several questionnaires were created in the area of user satisfaction
with IS [53], being the use of questionnaires a common reality in the context of NIS evaluation
[19].

Taking into account the wide range of instruments available to assess the satisfaction of IS users,
it was decided to use the instrument developed by Campos (2012) [5] in the present
investigation. The author refers in her study that the option not to use any of the instruments
described in the previous literature was not based on their lack of fidelity: the main weakness of
those instruments was linked to their content validity, that is, with the specific items of
information under consideration. The author found that a significant part of the available
instruments was aimed at “general satisfaction” with the system. On the other hand, after
reviewing the instruments and respective investigations, the author found that very few studies
focused on nurses' satisfaction as users of a nursing information and documentation system.
Indeed, we also consider that, when our intention is to assess nurses' satisfaction with the NIS
in use, the various instruments available are insufficient. It was found that a significant part of the
available instruments, with the exception of the one developed by Campos (2012) (and later
applied in several studies), is aimed at “general satisfaction” with the system. With the research
carried out in the literature ([18], [19], [24], [54]), we concluded that very few instruments
focused specifically on nurses' satisfaction, as users of a nursing information and documentation
system, and hence the option for the questionnaire developed by Campos (2012) — “User

Satisfaction of Nursing Information Systems Questionnaire".

1.3. Study Justification

The theme for this research work emerged from the convergence of factors not only academic
but also professional.

Academically, it allows to answer to the imperative of preparing a Master's dissertation in
Medical Informatics: “(...) a field concerned with the management and use of information in health
and biomedicine” [55]. Especially when compared to other medical sciences, is still a “young” field

[56], having only been established in the decades after the 1940s advent of the digital computer



[34]. Medical Informatics has a multidisciplinary nature, which interacts with various fields
(including, for example, the clinical sciences, the public health sciences, or computing sciences)
[34], and it is also a heterogeneous field, with individuals of diverse backgrounds and skill
degrees [55].

As for professional factors, the researcher works daily with NIS and, primarily, with SClinico®
at ACeS Tamega Il — Vale do Sousa Sul. The mission of the ACeS is to ensure the provision of
primary healthcare to the population in its geographical area of influence and, as its attributions:
to develop activities to promote health and disease prevention; provide care in illness and link
to other services for continuity of care; develop activities of epidemiological surveillance, health
research, control and evaluation of results; and participate in the training of different professional
groups in their different stages (undergraduate, graduate and continuous) [57].

Thus, considering the mission and values defended by ACeS, and all the investment made by the
ACeS in IT, it is intended that this work may contribute to the optimization of the NIS in use in
ACeS.

According to Moreira [17], we can only evolve, in terms of quality of care and organizational
success, by knowing and evaluating the success of IS, with a view to ensure their alignment with
the organization's strategic objectives. However, and according to Rogers et al. [58], considering
the role of nurses in healthcare, there is still lack of evaluations of NIS in the literature.

It is also evident that the use of modern IT offers tremendous opportunities (for example, to
reduce clinical errors or to increase the efficiency of care) [59]. However, there are also threats
associated with IT in healthcare: modern information systems are expensive, and when they fail,
patients and employees might be impacted [|5]. Therefore, evaluating IT in healthcare is a crucial
process [60], offering information and improving decision-making by applying the knowledge
created to address difficulties [61].

The evaluation of IS, which includes the dimension of user satisfaction [5], has several dimensions
and can be done based on multiple paradigms. One of the most important difficulties in the field
of IS has been identified as measuring the effectiveness of IS. Numerous studies have been
performed to investigate this problem. The most appropriate set of variables to use when
evaluating users' perceptions of IS success is still under intense debate [62]. “Success”, then, is a
multi-dimensional concept, which can be defined rather differently by the different involved parties, and
which evolves over time” [44].

Therefore, and considering all the above, it seems relevant to develop this research to describe
the level of satisfaction of nurses as users of NIS in electronic support in the ACeS Tamega Il —
Vale do Sousa Sul and, ultimately, to contribute to the improvement of the IS in use.

Thus, for the present investigation, the objectives presented below were defined.



|.4. Purpose and objective(s)
Having regard to the above, the present work aims to describe the level of satisfaction of Nurses

as users of NIS in Electronic Support in the ACeS Tamega Il — Vale do Sousa Sul.
It is intended to highlight the importance of evaluating the success of NIS from the user's
perspective and its usefulness in improving healthcare. It is also intended to highpoint strengths

and areas for enhancement in the IS under study, through informative summaries on aspects or

dimensions to be improved.



2. MATERIAL AND METHODS

Below is the description of the purpose and objective(s); type of study and aspects related to its
design; the context in which the investigation was carried out; the population and sample; the
data collection instrument used; and explanation of the procedures inherent to the collecting,

processing, and data analyses.

2.1. Type of study

This study is inserted within the quantitative paradigm, with a descriptive, exploratory, and cross-
sectional approach.

Quantitative research makes use of quantification, both in the collection and in the treatment of
information, using statistical techniques, aiming at results that avoid possible distortions of
analysis and interpretation, and allowing a greater margin of safety [63] [64]. Quantitative data
are characterized as objective, valid and reliable and, typically, the samples are composed of a
large number of individuals, selected randomly, and must be representative of a population for
which the results are generalized. Data collection is generally carried out through questionnaires
and data is analyzed using descriptive and analytical statistical techniques [65], which is in line
with what was carried out in the present study.

As for descriptive studies, they describe the reality and can be a very important management
tool in health systems [66].

Cross-sectional studies allow the visualization of the situation of a population at a given moment,
as snapshots of reality [67]. They describe the situation at a given moment, with the main
advantages being its low cost, its easy feasibility and the speed with which the data obtained can

be returned [66].

2.2. Study design

This stage depends on the nature of the investigation problem, in this case, the present work
aims to describe the level of satisfaction of Nurses as users of NIS in Electronic Support in the
ACeS Tamega Il — Vale do Sousa Sul. The study design refers to the logical plan elaborated and
used by the researcher to obtain answers to the research questions. The elements that
constitute it are: the sample, the conditions under which the data will be collected, the data
collection methods and the choice of analysis method [68].

Thus, taking these elements into account, the present research study included a first step of

reviewing the literature on the problem under study.



Afterwards, the phase of “field work” progressed, where data collection was carried out. The
“Questionnaire on User Satisfaction of Nursing Information Systems” was selected as the data
collection instrument, already validated by Campos (2012) [5] (appendix ).

Initially, it was considered feasible to study the entire population, that is, all nurses from ACeS
Tamega Il - Vale do Sousa Sul who used electronic nursing information and documentation
systems. Then, and following similar directions used in other studies ([5] [7] [17] [69]), it was
defined as inclusion criteria the nurses who had been working for more than three months in
the functional units of the ACeS. However, as expected, it was not possible to collect the
"opinion" of all nurses in the defined sample. In fact, 98 nurses out of 159 possible answered the
questionnaire, that is 61,64%.

The analysis and interpretation of the results obtained also accompanied the preparation of this

report.

2.3. Study context

Portugal has seven ARS: North, Centre, Lisbon and Tagus Valley, Alentejo, Algarve, Azores and
Madeira [70]. Each of these ARS has several ACeS under its purview: “public health services with
administrative autonomy, made up of several functional units, which group one or more health centers,
and whose mission is to guarantee the provision of primary healthcare to the population of certain
geographic area” [71]. ACeS Tamega Il - Vale do Sousa Sul, it’s located in the northern region of
Portugal, and has its headquarters in the municipality of Penafiel. It is under the responsibility of
ARS North and has as its area of influence the municipalities of Paredes, Penafiel, and Castelo
de Paiva.

It is constituted of several functional units (appendix 2), with a total of 449 employees, of which
159 are Nurses (according to data provided by the Nursing Direction of ACeS Tamega Il — Vale
do Sousa Sul).

SClinico® is in use, in all UCC (Care Units in the Community); in all UCSP (Personalized
Healthcare Units); in all USF (Family Health Units); in the USP (Public Health Unit); and in the
URAP (Unit of Shared Assistance Resource).

There are several applications accessible via the ARS North Intranet. However, the use by nurses
of each of them is residual, hence the present study focuses only on this EHR (SClinico®).
SAPE® was implemented in ACeS in the late 90's, early 2000's (according to data provided by
the SAPE Group of the ARS North).

Training actions were carried out on the use of SAPE® and on the classified language (ICNPT)
in its backend. As of 2014, instead of SAPE®, SClinico® was implemented/used (according to data

provided by the SAPE Group of the ARS North).



This system was implemented, from the beginning, in all functional units of ACeS and is currently
in use in all units.
In view of the above, at this stage in which we are witnessing the use of NIS in electronic form

in most of the healthcare facilities, it is pertinent to advance for an evaluation process of them.

2.4. Population and Sample

Population (or universe) is the set of animate or inanimate beings that have at least one
characteristic in common [72]; it is a collection of elements or subjects that share common
properties, defined by a set of criteria [68]. Sample is a subset of the population, it is a part of
the whole [72]; it is a subset of a population or a group of subjects that are part of the same
population and must be representative of the target population [68].

The population of this study, as previously mentioned, corresponded to all nurses from ACeS
Tamega Il - Vale do Sousa Sul who used electronic nursing information and documentation
systems and, as an inclusion criterion, who had been working for more than three months in the
ACeS functional units. The size of the population eligible for the study corresponded to 159
nurses.

Later, more precisely in 3.1., the characterization of the sample is described in greater detail.

2.5. Data collection instrument: “Nursing Information Systems User Satisfaction
Questionnaire”

The questionnaire is a measurement instrument that translates the objectives of a study with
measurable variables, helping to organize, normalize and control data, in such a way that the
information sought can be collected in a rigorous way [68]. Is one of the most used data
collection methods requiring, on the part of the subjects, written answers to a set of questions
[68]. It can be delivered and collected in person, by conventional mail or by email and is probably
one of the fastest and cheapest methods for obtaining data [73]. The questionnaires can have
different levels of structure: they can contain closed questions, in which the subject is submitted
to choices of possible answers; or open questions, that ask for written answers from the subjects
[68].

Thus, the questionnaire was the data collection instrument selected for the present study, more
specifically, the “Nursing Information Systems User Satisfaction Questionnaire”. This questionnaire
was constructed and used for the first time by Campos in 2012 [5].

The choice of this questionnaire over other possible instruments was linked to several factors:
since its construction and use for the first time in 2012, it has already been applied in several

studies ([5] [7] [17] [69] [74]); puts the focus on users and NIS [I7]; and the researchers



responsible for developing the questionnaire are part of the CIDESI-ESEP (Centre for
Information Systems and ICNP™ Research and Development of Nursing School of Porto —
Centre accredited by the International Council of Nurses).

According to Campos [5], the entire process of creating the questionnaire was based on a
thorough analysis of the relevant literature, including a close examination of DeLone & McLean's
Successful Model of Information Systems (2003) and the identification of the various pertinent
areas of user satisfaction. Campos began by defining a preliminary version of the contents and
the questionnaire model (a process shared ate the time with another Master's student), and then
moved on to a review process by a team of NIS specialists. That team of specialists then divided
the questionnaire into two sections and independently examined each section. The questions
included were initially examined from a technical, grammatical, and semantic point of view at the
ESEP, with eight specialists present, before a general agreement was established. Subsequently,
after elaborating the changes resulting from the collective meeting of the panel, the instrument
was then forwarded to each expert for a personal review in an effort to refine some of the
aspects, but no significant revisions were made.

The final consensual version was delivered to the ESEP's Information Systems Services to carry
out the design of the instrument, using the Cardiff Teleform® software.

The questionnaire presents questions mostly closed, consisting of three sections:
characterization of the respondent (sociodemographic data, training/use regarding the NIS);
characterization of the NIS in use in the nursing department; and a group of 46 questions
centered in the satisfaction of users/nurses about the NIS in use, covering the areas described
in the literature review and agreed upon by the experts.

The questions related to user satisfaction were essentially operationalized using a Likert scale.
Regarding the closed questions, the questionnaire has 5-point Likert scales for response, with

the score "|" being defined as “little satisfied” and the score "5" as "very satisfied", in an increasing
logic of level of satisfaction, in which intentionally, there is no neutral midpoint.

It should be noted that the Likert scale consists of asking subjects to indicate whether they more
or less agree or disagree with a certain number of statements, choosing between five possible

answers [68].

2.5.1. Validity and reliability of the data collection instrument

Fidelity and validity are essential characteristics that determine the quality of any measuring
instrument. Fidelity is a precondition for validity, that is, if a measurement instrument does not
give constant scores or values from time to time, it cannot be useful to achieve the proposed

objective. However, fidelity is not a sufficient condition to establish validity: an instrument can
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measure a phenomenon constantly and not be valid, that is, not measure the phenomenon that
it wants to measure [68].

Fidelity (or reliability) [75], designates the precision and constancy of the results they provide.
For example, a measurement scale is faithful if it gives identical results in similar situations.
Fidelity exists to varying degrees and is expressed as a correlation coefficient (r), ranging on a
scale from 0.00 (for no correlation) to 1.00 (for perfect correlation) [68].

Fidelity can be estimated by four means: stability; internal consistency; equivalence and
harmonization of measurements from different observers [68]. Considering the fact that we are
dealing with a self-report instrument (questionnaire), which collects data in a cross-section, it
will only be of interest to focus on internal consistency [7]. Internal consistency (or
homogeneity) [75] corresponds to the homogeneity of the items of a measurement instrument.
It is estimated by evaluating the correlations or covariance of all statements of an instrument
examined simultaneously. This operation indicates how each utterance is linked to the other
utterances in the scale. The more the statements are correlated, the greater the internal
consistency of the instrument [68]. The main techniques to assess internal consistency are:
half/half fidelity, Cronbach's alpha coefficient, Kuder-Richardson coefficient (KR-20) and inter-
item correlation. However, Cronbach's alpha (o) is the most commonly used technique to
estimate the internal consistency of a measurement instrument when there are several choices
for establishing scores (as in the Likert scale). Its value varies from 0.00 to 1.00 (a higher value
denotes greater internal consistency) and will be higher if the scale includes several items. The
reassessment of (o), whenever the instrument is used, is considered as a step of methodological
rigor of the study under development [68] [75].

For better interpretation, the results of (a) are operationalized as follows: <0.6: not acceptable;
[0.6 and 0.7[: Weak; [0.7 and 0.8[: Fair; [0.8 and 0.9[: Good and [0.9 and |]: Excellent [75] [76]
[77].

In the present study, the value of Cronbach's alpha coefficient determined was 0.982, which is
in line with the findings in previous studies (see 3.1.).

It should be noted that although a very high Cronbach's alpha coefficient can indicate high
correlations between the items on the scale, it can also indicate redundancy of one or more
items [78]. However, often, the existence of some redundancy between items may derive from
the fact that there are issues that are strongly correlated but, strictly speaking, valid and distinct
from the point of view of their specific content [17].

As for validity, it refers to the extent to which the instrument or empirical indicator measures

what it should measure [68]; that is, it is the degree of precision (assurance) with which the
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instrument measures what it is supposed to [75] [79]. It can be estimated in several ways:
content validity, criteria validity and construct validity [68] [75].

In our study, it is important to emphasize in a special way the validity of the instrument's content
[17]. Content validity refers to the representability of the set of statements that constitute the
concept to be measured [68], that is, it reveals how representative the instrument's questions
are within the universe of all the questions that could be asked about a specific theme [75] [79].
Indeed (and in more detail described in the study by Campos in 2012) [5], the robustness of the
instrument used in the present study derives from the extensive and solid literature review
carried out in the conceptual phase of the questionnaire development, from the theoretical
framework adopted (which is very consistent and widely recognized — DelLone & Mclean Model)
and the use of a panel of experts who, in a quantitative logic, through measures of agreement,

reinforced the content validity of the questionnaire [17].

2.6. Procedures for collecting, processing and analyzing data

Initially, authorization to use the questionnaire was requested from its authors (appendix 3).
This was followed by the requests for formal authorization from the Clinical and Health Council
of ACeS Tamega Il — Vale do Sousa Sul and from the Ethics Committee of ARS North (appendix
4; appendix 5) to conduct the study.

Prior to sending the informed consents requests (appendix 6) and the questionnaires by ACeS
internal mail, the respondents were informed, via institutional e-mail, about the scope of
application and the purpose of the questionnaire, as well as the guidelines for filling it out and
the timing for answering the questionnaires (appendix 7). Thus, each of the participants had
about |5 days to respond to the questionnaire, in the place they considered most opportune.
After confirmation by the ACeS Nursing Executive Board of the number of professionals in each
unit, and according to the defined criteria, for each ACeS functional unit, the number of
necessary questionnaires and informed consents (these lasts sent in duplicate: one for the
researcher and one for the participant) were forwarded via internal mail and accompanied by an
envelope, in which they were placed, anonymously and confidentially, after being filled in.
Afterwards, each functional unit sent their sealed envelopes containing the informed consents
and questionnaires by ACeS internal mail to the researcher's functional unit.

The deadline for the delivery of completed questionnaires had to be extended. Data collection
ended up happening between early December 2022 and early February 2023. This was due to
the fact that it was a time of multiple holiday periods for several professionals, wish led to various
nurses not filling the questionnaires at the requested time. Some nurses were also on medical

leave or maternity/paternity leave.
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As for the questionnaires, they were prepared in the Cardiff Teleform® software, through the
services of the Information Systems Services of ESEP.

The questionnaires were submitted to optical reading, through the Cardiff Teleform® software
at ESEP. This automated process allowed a significant reduction: in data collection and analysis
time; of possible errors regarding the manual entry of data; of material and human resources in
the process.

Then, the computer program itself inspected the data, to detect aberrant information. Despite
this automatic process, the data were also inspected by the research team, to rule out possible
errors or aberrant information. The errors found were few. These detected errors were related
to the difficulty of the software used in reading some handwriting.

After this procedure, the data were processed in a password-protected database in IBM SPSS®
program, version 28.0.0.0, for statistical analysis.

In terms of approach for analyzing and discussing the results, it was decided to follow similar
strategies to previous studies to facilitate/optimize the potential for comparability of the results
obtained.

In view of the extent of data, it was decided to resort to exploratory factor analysis (EFA) of the
questions. EFA was designed to allow the reduction of initial data, allowing the search for latent
variables (factors) that have relevant explanatory power. This analysis makes it possible to
describe a set of variables (or items), which are common elements among the various items [75]
[80]. With this procedure, we tried to make the analysis and discussion of the results more
comprehensible.

Statistics allows, with the help of descriptive statistics, to summarize numerical information in a
structured way in order to obtain a general picture of the variables measured in a sample [68].
Therefore, statistical analysis procedures considered convenient were used for the purpose of

constructing an exposition aimed at the objectives of the study.

2.7. Ethical Considerations

In carrying out the study, the ethical and legal precepts inherent to a research process were

respected. Several procedures were ensured to guarantee respect for ethical standards

regarding the protection of personal data, rights and interests of participants. Thus:

=  Formal authorization was requested from the Clinical and Health Council of ACeS Tamega
Il — Vale do Sousa Sul and from the Ethics Committee of ARS North (appendix 4; appendix
5);
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Participants signed the informed consent to participate in the study after being informed
about the study and were free to withdraw from the study at any time without any need for
justification, and without this implying any consequences for themselves;

The data collected were processed and analyzed without the possibility of relating the data
to the participants;

All data were used only for this study and not for other purposes;

The paper questionnaires were kept in a safe place whose access was only known to the
researcher;

Paper questionnaires will only be kept for the time prescribed by law for research work and
subsequently destroyed;

The data were processed in a password-protected database in IBM SPSS® program, version
28.0.0.0.

The data collected were adequate to the objectives of the study and correspond to what is
strictly necessary to achieve these same objectives;

Technical and organizational measures were taken to process data securely.

In the entire process of data collection, data processing and data analysis, confidentiality,

anonymity, and respect for the voluntary collaboration of the study participants were

guaranteed. There was no threat to the safety of the participants and no incentive or reward

mechanism were used for eventual study participants: each of the nurses who decided to answer

the questionnaire did it so voluntarily and informed. Those who made the decision not to

participate in the study had their wishes respected.
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3. PRESENTATION AND DISCUSSION OF RESULTS

This chapter intends to proceed with the presentation and discussion of the results, bearing in
mind the objective of the study (as above mentioned): to describe the level of satisfaction of
Nurses as users of NIS in Electronic Support in the ACeS Tamega Il — Vale do Sousa Sul.
Descriptive and inferential statistical analysis procedures were used, and the results are
presented in two parts. The first part refers to the characterization of the sample, using
descriptive statistical analysis. In the second part, the results related to user satisfaction with the
NIS in use are presented, grouped into dimensions emerging from the EFA. Also in this part, it
is presented the inferential statistical analysis on the influence of the variables of characterization
of the respondents.

As previously mentioned, in terms of strategy for analyzing and discussing the results, we chose
to follow strategies similar to previous studies to facilitate/optimize the potential for

comparability of the results obtained.

3.1. Reliability (Cronbach's Alpha Coefficient)
As mentioned above, in the present study, the value of Cronbach's alpha coefficient determined
was 0.982, as shown in table |, which is considered “Excellent” ([75] [76] [77]), and in line with

the findings in the studies referenced in table 2.

Table I: Value of Cronbach's alpha coefficient
Number of items Cronbach's Alpha
70 0.982

Table 2: Value of Cronbach's alpha coefficient from previous studies

Study Cronbach's Alpha
Campos (2012) [5] 0.972
Moreira (2014) [17] 0.979

Moura (2015) [7] 0.979
Silva (2016) [74] 0.978

3.2. Sample Characterization

The population of this study, as previously mentioned, corresponded to all nurses from ACeS
Tamega Il - Vale do Sousa Sul who used electronic nursing information and documentation
systems and, as an inclusion criterion, who had been working for more than three months in the
ACeS functional units. The size of the population eligible for the study corresponded to 159
nurses and the NIS in use at the ACeS was the SClinico®.

Of the 159 questionnaires distributed, 98 were filled out and returned voluntarily (table 3).
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Regarding the inference potential of the results for the origin population, although the sample is
not probabilistic (it is an accidental or convenience sample), it represented 61,64% of the target
population of the study, which is quite significant for the analysis and discussion of the results.
Although it was not possible, as initially intended, to study the entire population, the size of the
sample gathered allows to have a precise idea of the satisfaction of nurses at ACeS Tamega Il -
Vale do Sousa Sul with their NIS.

Descriptive statistical analysis was used to characterize our sample.

Table 3: Absolute and relative frequencies of delivered and received questionnaires

NIS Delivered Received
N N %
o
SClnice 159 98 61.64

Considering the questions presented in the questionnaire, a characterization of the sample
participants was carried out, describing the qualitative variables — table 4 (“Sex", "Professional
Category"; “Had training before the implementation of the NIS in use in the department”; “The training
was given by whom”; “Has he been or is a trainer/parameter/facilitator”) and quantitative variables —
table 5 ("Age"; "How long have they performed functions in the department”; “Hours of training

attended”; “How long have you been using the NIS you mentioned”).

Table 4: Sample characterization according to qualitative variables

VARIABLE N %
Sex Female 80 84.2
Male I5 15.8
Nurse 56 57.1
Graduated Nurse | || 1.2
Professional Category Specialist Nurse 30 30.6

Head Nurse 0 0

Other I 1.0
Had training before the implementation of Yes 27 284
the NIS in use in the department No 68 71.6
A : Nurses I5 60.0
The training was given by whom Others 10 400
Has hel/she been oris a Yes 5 5.7
trainer/parameter/facilitator No 83 94.3

Our sample consisted of 98 respondents. As shown in table 4, for some variables, not all
respondents gave an answer, which explains the difference in the number of respondents in each
question. The sample is mainly characterized by female individuals (84,2%), the remainder being

male (15,8%), in a total of 98 individuals. Regarding the professional category, the highest
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percentage of respondents were nurses (57,1%), followed by specialist nurses (30,6%). These
data are in accordance with those referred by the Portuguese Nurses Order (OE) (2022) [81].
Regarding the training of nurses to use the NIS in use, only 28,4% were trained, considering that
the highest percentage (71,6%) did not have any type of formal training. From here it can be
seen that many users “learned” to use the NIS in an informal and everyday logic.

As for the question, which alludes to the fact that the respondent is or has been a
trainer/parameterizer/facilitator only 5,7% of the respondents said yes.

Regarding the question "Which NIS have you used?”, there was a diversity of responses, with
examples being Alert®, GestCare®, Trace COVID®, JMED®, MedicineOne®, SINUS®, SAPE®,
TAONet®, Vacinas® or SiiMA®. Curiously, “Nursing notes on paper” was also referred. About the
NIS used in ACeS, the most used is SClinico®, the only one on which this study focuses.
Regarding the characterization of the sample considering the quantitative variables (table 5), the
participants had on average 41,44 years old, with the oldest individual being 62 years old and the
youngest individual 23 years old. The respondents have been working in the department, on

average, for about 12,62 years.

Table 5: Sample characterization according to quantitative variables
VARIABLE N Min Max M DP
Age 98 23 62 4].44 8.49
How long have they performed

functions in the department %8 0 33 1242 9.15
Hours of training attended 24 4 44 15.63 12.58
How long have you been using the 77 0 2 9.05 5.49

NIS

As stated above, only 28,4% of the nurses (27 nurses) had training before the implementation of
the NIS in use in the department (table 4). Of these, on average, they had 15.63 hours of training
attended, ranging from 4 to 44 hours of prior training (table 5). However, as can be seen from
figure 3, of the 27 nurses who received previous training, only 24 answered the question “How
many hours of training have you attended?”. The standard deviation is high, varying the number of
training hours attended from a minimum of 4 hours to a maximum of 44 hours, with a significant

percentage of nurses having attended 6 or less hours of training.
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Figure 3: Hours of Training Attended by the Nurses

Nnumber of Nuses
o

4h  6h 8h 10h 11h 14h 16h 20h 24h 30h 35h 40h 44h
Hours of Training Attended

Regarding the question “How long have you been using the NIS”, the average is 9.05 years and
varies between less than one year (at least 3 months, which is an inclusion criterion in the study)

and 22 years (table 5).

3.3. Satisfaction of Users of Nursing Information and Documentation Systems -
Global Satisfaction Score
From the outset, it seemed important to calculate a global score of nurses' satisfaction with the

NIS in use, on the ACeS (table 6).

Table 6: Overall user satisfaction level with the information system

Variable N Min Max Mm! SD2
Global Satisfaction Score 98 1.09 4.84 24| .57

This also allowed a comparative analysis with previous studies (table 7 and figure 4).

Table 7: Global Satisfaction Score from previous studies

Study Global Satisfaction Score
Campos (2012) [5] 3 3.10

I M: Mean
2 SD: Standard Deviation
3 Global Satisfaction Score with SAPE®/SClinico® (in this study, results for other information systems were also

presented)
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Moreira (2014) [17] 4 2.54
Moura (2015) [7] 2.33
Silva (2016) [74] 2.96

Figure 4: Global Satisfaction Scores
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The computation of the aforementioned “Global Satisfaction Score” of the users of the NIS in use
was conducted following the same terms that previous studies adopted: the average, ignoring
the nulls, of all the questions operationalized in the adopted Likert scale and which are part of
the third part of the questionnaire. Therefore, the “Global Satisfaction Score” with the system
corresponds to the average of participants' responses, excluding any null values. In other words,
it is calculated by summing the scores given by each subject for every item and then dividing this
sum by the total number of valid responses received, rather than by a fixed number of scale
items. This score translates, therefore, a global vision of the nurses' satisfaction with SClinico®.
It is a value expressed on a continuous quantitative scale, ranging from | to 5.

Carrying out a global analysis of nurses' satisfaction with the NIS in use, on a scale of | to 5,
considering that score | corresponds to “little satisfied” and score 5 to “very satisfied”, that is,
on average, 2.41. The calculated result is lower than that found by Campos [5], Moreira [17]
and Silva [74] but higher than that found by Moura [7].

It can thus be seen that the studies carried out in primary healthcare environment (the current
study and the one by Moura), obtained lower global satisfaction levels than those implemented

at the hospital level.

4 Global Satisfaction Score with SAPE®/SClinico® (in this study, results for other information systems were also
presented)
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Several factors may be considered here: is SClinico Hospital® better adapted to the needs of
nurses than SClinico Primary Health Care®? Could these levels of satisfaction be linked only to
a statistical factor associated with the sample size (samples were considerably smaller in studies
carried out in primary healthcare than in hospital studies)? Can primary care nurses be more
“demanding” with the NIS than hospital nurses? These are interesting questions but beyond the
scope of this study. However, it would be relevant, with additional studies, to study these factors.
As shown in table 6, our respondents demonstrated an average Global Satisfaction Score with
the NIS of 2,41, which is lower than what can be deemed satisfactory (2,5). This assertion
deserves to be evaluated and the subject of reflection at ACeS.

Considering this finding, a strategy was laid out that would allow to determine which aspects or
dimensions of user satisfaction stand out the most, both positively and negatively. In this stage,
it was thought how appropriate it would be to advance to a method of results aggregation. The
goal was to organize the results in a way that was easier to understand. Thus, a factor analysis

process was conducted.

3.4. Users Satisfaction with the NIS in Use: Exploratory Factor Analysis (EFA)
Given the size of the data collection instrument used, we decided to apply Exploratory Factor
Analysis (EFA).

EFA is a technique that is part of factor analysis and whose overarching objective is to identify
the underlying relationships between the measured variables. It is a statistical technique that
studies correlations between a large number of variables, grouping them into factors. This
technique allows data reduction, identifying the most representative variables or creating a new
set of variables, much smaller than the original (Hair et al, 2009 and Kirch et al, 2017, cited by
Hongyu, 2018) [82].

However, in EFA, it is necessary to verify if its application is valid for the chosen variables. For
this, two evaluation methods are most commonly used: the Kaiser-Meyer-Olkin (KMO) Test
and the Bartlett Sphericity Test (Dziuban, Shirkey, 1974, cited by Hongyu, 2018) [82].

The KMO index, also known as the sample adequacy index, is a statistical test that indicates how
suitable the application of the EFA is for the data set (Hair et al, 2009; Lorenzo-Seva;
Timmerman; Kiers, 201 I, cited by Hongyu, 2018) [82]. KMO can range from 0 to |. As a rule
for interpreting KMO indices, values lower than 0.5 are considered unacceptable, values
between 0.5 and 0.7 are considered mediocre; values between 0.7 and 0.8 are considered good;
values greater than 0.8 and 0.9 are considered great and excellent, respectively (Hutcheson;

Sofroniou, 1999; Pereira, 1999, cited by Hongyu, 2018) [82].
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As for the Bartlett Test (Bartlett's Test of Sphericity - BTS), in the extreme situation of perfect
independence between all variables, the correlation matrix reduces to the identity matrix. This
means that the variables do not group together to form any constructs and, therefore, the
construction of factors loses all meaning. The BTS has this situation as its null hypothesis and, if
it is rejected, it can be concluded that there is some kind of association between the variables
and that they may, in fact, jointly represent one or more latent traits. Therefore, the BTS must
be statistically significant (p < 0.05) [83].

Thus, in general, the results of the KMO test and BTS tend to be uniform, accepting or denying
the possibility of applying the EFA. (Dziuban; Shirkey, 1974, cited by Hongyu, 2018) [82].
Thus, after applying the KMO test, the result obtained was .780, which allowed us to verify the
adequacy of the sample. As for BTS, the result obtained was p<.001 (table 8).

The results obtained for the two measures (KMO test and BTS) indicated that the EFA would

be adequate.

Table 8: KMO and Bartlett's Sphericity Test

KMO and BTS
Kaiser-Meyer-Olkin Test (KMO) 780
Bartlett's Test of Approximate chi-square 5660.334
Sphericity (BTS) df 2415
P Y Significance <.001

Subsequently, a factor analysis process was carried out using the analysis of factors by extraction
with the principal components method, with a fixed number of factors to be extracted (forcing
it to 5 Factors), by Varimax Rotation and Kaiser Normalization, excluding missing values by the
Listwise Method. With this option, we sought to understand to what extent the five domains or
dimensions presented by Campos (2012) [5] were capable of comparison and confirmation. This
mathematical process explained 61.557% of the Variance (appendix 8). Some questions, although
showing slightly higher saturation values in other factors, were allocated to the most
theoretically consistent dimension. For example, by EFA, Q29.5 was initially allocated to the
"Equipment: Speed, Quality and Quantity" dimension and Q29.1 was allocated to the "Benefits and
Security" dimension. However, for theoretical reasons, they were allocated to the dimension
"Architecture, Language, Decision Support (Nursing Process) and Graphics”.

From the process described in the previous paragraph, the five dimensions determined had
similarities to those found in the works of Campos (2012), Moreira (2014), Moura (2015) e Silva
(2016) (table 9). However, with some differences, so that the comparative power of the results

with previous studies can be considered relative. These differences may be associated not only
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with the sample size but also with the context in which the study was carried out (Primary vs.

Hospital healthcare).

Table 9: Dimensions of analysis of the satisfaction of users of the NIS in use (result

of the 5-factor forced factor analysis)

Study Dimensions
Equipment: Speed, Quality and Quantity
Architecture, Language, Decision Support
Current Study (Nursing Process) and Graphics
(2022/2023) Benefits and Security
Information Sharing
Technical Support and Training
Nursing Process
Information security and maintenance
Campos (2012) [5] IS support mechanisms
Technical Aspects
Benefits
Nursing process and Benefits
Information Sharing
Moreira (2014) [17] Support and Training
Graphics and Security
Equipment: speed, quality and quantity
Nursing process and Benefits
Information Sharing
Moura (2015) [7] Support and Training
Graphics and Security
Equipment: speed, quality and quantity
Information Sharing
Structure and content of information
necessary for decision making
Silva (2016) [74] NIS support structures and contributions
Security, data protection, and technical and
training support
Graphical presentation of data

To facilitate the comparison of the distribution of questions by the 5 domains in the different
studies, a comparative table was prepared with the aggregation of questions by domains
(appendix 9).

Let us now focus on the results obtained in this study as a result of the factor analysis performed.
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3.5. Dimensions of Users Satisfaction with the NIS in Use

In possession of these 5 dimensions of satisfaction of the users of the NIS in use in the ACeS,

the results will be presented considering each of the questions that embody each of the

dimensions and, naturally, the global satisfaction score calculated for each of the 5 satisfaction

areas.

For the analysis of descriptive statistics, the metric nature of the variables was considered, and

the observed minimum and maximum values are presented, as well as the measure of central

tendency (mean) and measure of dispersion (standard deviation) of the data (table 10).

The score for each factor was calculated considering the average of the responses given by each

participant across the items within that particular dimension.

Table 10: Descriptive statistic for total score and for each of the five Dimensions

Dimension

Equipment: Speed, Quality and Quantity
Architecture, Language, Decision
Support (Nursing Process) and Graphics
Benefits and Security
Information Sharing
Technical Support and Training
Total Score

N =98

Number

of items
7

14

24
16
9

70

Min

1.00
1.00

1.08
[.13
1.00
1.09

Max
4.86
4.86

4.83
4.88
4.89
4.84

M
2.10
2.66

243
2.57
1.95
241

SD
76
.67

.66

.62
.70
.57

(Note: N is 98 because all subjects gave some information for items in each factor
and for the total score).

The number of items and Cronbach's Alpha for each of the five dimensions are also presented

(table 11).

Table | 1: Number of items and Cronbach's Alpha per Dimension

Dimension

Equipment: Speed, Quality and Quantity
Architecture, Language, Decision
Support (Nursing Process) and Graphics
Benefits and Security
Information Sharing
Technical Support and Training
Total Score
N =98

Number of

items
7

14

24
16
9
70

Cronbach's Alpha

.884
.945

956
935
.893
.982
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In the following tables, the questions are presented in the order of the questionnaire and not by
their “weight” in the extracted factors (that can be seen in appendix 8).

The corresponding graphics are also presented to better understand the data distribution.

3.5.1. “Equipment: Speed, Quality and Quantity”

From the literature review, there is ample evidence that the speed of information processing
and the ease of use are associated with the users satisfaction with IS [49] [84] [85].

Aspects related to processing speed and ease of use have also been widely considered in studies
on the evaluation of information systems [12] [16] [42].

The literature also points to the number of terminals, their availability, and the quality of the
equipment as factors that affect the satisfaction of IS users [51].

As is evident in table 12, this is one of the two dimensions (being the other dimension “Technical
Support and Training”), in which the average value calculated (2.10) is below the average score

found for global satisfaction with the NIS in use (2.41).

Table 12: Satisfaction with the “Equipment: speed, quality and quantity”

Dimension N Min Max M SD

Satisfaction wgth the EquiPnfLent: 98  1.00 486 210 76
speed, quality and quantity

This reveals an important aspect: the two dimensions where users are least satisfied are
associated with areas that are extrinsic to the NIS itself [7]. Thus, it can be said that this aspect
associated with the equipment should be considered at the ACeS level towards improving user
satisfaction with their NIS.

In this dimension, seven questions related to the equipment (either quality and quantity) and the

processing speed of the NIS were included (table 13).

Table 13: Descriptive statistics of questions related to the ‘“Equipment: speed,
quality and quantity”
Question N Min Max M SD

Q30.1 Considering the response readiness
(processing speed) of the NIS in use: Regarding

. . . 98 I 5 1.95 93
the time you spend/spent in carrying out the
documentation of care
Q30.2 Considering the response readiness
(processing speed) of the NIS in use: Regarding 9% | 5 | 92 97

the speed of registration, recording and data
reservation
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Q30.3 Considering the response readiness
(processing speed) of the NIS in use: Regarding

the speed of access to information already 9% I > .93 93
documented by nurses

Q30.4 Considering the response readiness

(processing speed) of the NIS in use: Regarding 98 | 5 191 95

the speed of access to information already

documented by other health professionals

Q31. Regarding the number of terminals

(computers)  available to carry out 96 I 5 2.53 [.10
documentation on the NIS in use

Q32. Regarding the quality of the terminals

(computers)  available to carry out 97 I 5 211 1.05
documentation on the NIS in use

Q44. Regarding the ease of use of the NIS in
use

95 I 5 2.44 .85

As for the questions, specifically, the items in which the level of satisfaction was lower are
associated with the speed of access to information already documented by other health
professionals, and with the speed of registration, recording and data reservation. Translating it
into daily practice, users/nurses often say that “the system is slow” and, perhaps, that is exactly
what is demonstrated here by these results.

On the other hand, with higher levels of satisfaction in this dimension, is the number of terminals
(computers) available. This result could be revealing of the investment made by ACeS in
equipment.

Also, with higher levels of satisfaction, is the ease of use of the NIS. This is a very positive result
since, as mentioned by Chirchir et al. (2019), “(...) user performance is as its best when the system
is perceived as more useful and easy to use” [86].

In this specific dimension, it is possible to compare the results obtained in the present study with
the previous studies, such as Moreira (2014) [I7] and Moura (2015) [7] since the questions
allocated in this dimension are very similar. Thus, in the present study, the level of satisfaction
in this dimension is higher than in the aforementioned studies.

Hardware and software problems are a source of daily dissatisfaction on the part of users (such
as, for example, prolonged processing times, frequent breakdowns of computers and printers
or terminals in insufficient quantity). In addition, another aspect to be considered, within the
institution itself, there are sometimes significant differences in the number and quality of
terminals, differing from department to department (or from health center to health center).

In this dimension, the quality of technical support services can be decisive and here, a big
difference exists between Primary Healthcare and Hospitals: usually, at hospital level, technical

support services are located at the building(s). At the level of health centers, services are shared
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and, normally, do not operate in the building(s) itself. In addition, technical support services are
often undersized for the real needs of users and the number of terminals.

The results in this specific dimension require reflection by ACeS/ARS to increase user
satisfaction.

The figure below is shown to better understand the data distribution (in a scale of 1 to 5,

considering that score 1 corresponds to “little satisfied” and score 5 to “very satisfied”).

Figure 5: Questions related to the “Equipment: speed, quality and quantity”

Q44. Regarding the ease of use of the NIS in use __0%
Q32. Regarding the quality of the terminals
(computers) available to carry out documentation on __%

the NIS in use

Q31. Regarding the number of terminals

the NIS in use

Q30.4 Considering the response readiness
(processing speed) of the NIS in use: Regarding the _-
. . ,10%
speed of access to information already documented
by other health professionals
Q30.3 Considering the response readiness
(processing speed) of the NIS in use: Regarding the _
. . ,10%
speed of access to information already documented

by nurses

speed of registration, recording and data reservation

Q30.1 Considering the response readiness
(processing speed) of the NIS in use: Regarding the
time you spend/spent in carrying out the
documentation of care

1,00%

Q30.2 Considering the response readiness
(processing speed) of the NIS in use: Regarding the _I,oo%
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m [ Little Satisfied m2 m3 m4 m5: Very Satisfied

I 2 3 4 5
Q30.1 38.8% 32.7% 25.5% 1.0% 2.0%
Q30.2 43.8% 26.0% 27.1% 1.0% 2.1%
Q30.3 42.7% 27.1% 26.0% 3.1% 1.0%
Q30.4 43.9% 26.5% 25.5% 3.1% 1.0%
Q3l. 22.9% 22.9% 35.4% 15.6% 3.1%
Q32. 36.1% 27.8% 26.8% 7.2% 2.1%
Q44. 13.7% 36.8% 42.1% 6.3% 1.1%
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3.5.2. “Architecture, Language, Decision Support (Nursing Process) and Graphics”

This dimension focuses on some of the basic and fundamental aspects of the "core" of the
Nursing discipline.

“The common thread uniting different types of nurses who work in varied areas is the Nursing Process”
— the essential core of practice to deliver holistic, patient-focused care [87]. The Nursing Process
functions as a systematic guide to client-centered care with five sequential steps: assessment,
diagnosis, planning, implementation and evaluation [88]. The nursing process, which incorporates
standardized nomenclature, provides a useful framework for the documentation of nursing care
in electronic support [89].

Thus, regarding the standardized nomenclature/classified language — International Classification
for Nursing Practice (ICNP™) — The Portuguese Nurses Order (OE) (2007) [4], defined that
the NIS and electronic records should include the mandatory use of the ICNPIM. The ICNPI™
“classifies patient data and clinical activity in the domain of nursing”, and has a “formal foundation that
is used to compose and represent diagnoses, interventions, and outcomes in a polyhierarchy” [90].
There are a number of benefits associated with the use of ICNP™ such as “increase nursing
visibility, ensure safety and enhance quality” [91].

As is known, “IS provide nurses with a variety of resources to facilitate their work. Nurses’ use of IS
changes the way they collect assessment data, and plan and implement patient care” [92]. As for the
“Decision Support”, the introduction in IS of structures to support decision-making in nursing
was carried out with the aim of helping nurses in their clinical decisions (Hirdes et al., 2008 cit.
by Teixeira et al,2012) [93]. Therefore, the genesis of these IS must be based on theoretical
assumptions frameworks and the use of a common language (as mentioned above), which allows
standardized and systematized records (Lyerla et al., 2008 cit. by Teixeira et al.,2012) [93].

In this dimension, “Graphics” were also included. "Graphics" refers to the graphical presentation
of the (different) interfaces in the IS [5] and has been frequently contemplated in research on
the evaluation of IS [16] [19]. Information Design is a very relevant aspect and refers to “the
science and practice of designing forms, reports, computer screens, etc., so that the information they
contain can be found rapidly and interpreted without error” (adapted from Sless, 1994) [34]. This is
an important area of research developed more in medicine than in nursing [19] and, to be taken
into account, that content design is one of the essential requirements for the successful
implementation of an IS [94].

In the context of the present study, it was in this dimension, with a set of 14 questions, in which
the nurses from ACeS Tamega Il - Vale do Sousa Sul were most satisfied with the NIS in use —

M: 2.66 (table 14).
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Table 14: Satisfaction with the “Architecture, Language, Decision Support (Nursing

Process) and Graphics”

Dimension N Min Max M SD
Satisfaction with the “Architecture,
Language, Decision Support (Nursing | 98 1.00 4.86 2.66 .67

Process) and Graphics”

In this dimension, were included questions related to Graphics and to the Nursing Process, more
specifically the architecture of the NIS; the classified language used in the NIS and the principles
of referential integrity between the entities of the care plan (diagnoses, nursing interventions
and outcomes); and the potential of the system to support the clinical decision process (table

I5).

Table 15: Descriptive statistics of questions related to the “Architecture, Language,
Decision Support (Nursing Process) and Graphics”

Question N Min Max M SD
QI.1 Regarding the language used in the NIS in use for the

. . . 98 | 5 2.86 .80
construction of statements... of Nursing diagnoses
Q1.2 Regarding the language used in the NIS in use for the

. L. . 97 | 5 291 | .82
construction of statements... of nursing interventions
Q3. Regarding the importance attributed to "“Nursing

. w o . . 96 | 5 290 .93

Diagnoses", in the architectural structure of the NIS in use
Q4. Regarding the importance attributed to "Nursing

 w . . 97 | 4 2.92 | 98
Interventions", in the architectural structure of the NIS in use
Q6. Regarding the association between a specific diagnosis, the 95 | 5 266 94

respective interventions and nursing outcomes

Q7.1 Regarding the level of support for clinical decision-

making, provided by the NIS in use, in the identification... of 96 | 5 268 .88
Nursing diagnoses

Q7.2 Regarding the level of support for clinical decision-

making, provided by the SIE in use, in the identification... of | 97 | 5 2.78 .88
Nursing interventions

Q7.3 Regarding the level of support for clinical decision-
making, provided by the NIS in use, in the identification... of
Nursing results (change in diagnostic status / term of
diagnoses)

QI3. Regarding the mechanisms/devices for managing access
by other professionals to the documentation available in the 98 | | 5 1289 .93
NIS in use

Q29.1 Regarding the graphical presentation of the interfaces

("Displayed Pages") in the NIS in use: From the "initial 98 | 5 248 .89
customer assessment”

Q29.2 Regarding the graphic presentation of the interfaces

("Displayed Pages") in the NIS in use: From the "client's care | 97 | | 4 247 .80
plan"

97 | | 5 1258 .89
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Q29.3 Regarding the graphic presentation of the interfaces
("Displayed pages") in the NIS in use: From the client's

" : : . 9% | 5 1247 383
documentation of the execution of autonomous Nursing

interventions"

Q29.4 Regarding the graphical presentation of the interfaces

("Displayed pages") in the NIS in use: From the client's 98 | 5 248 83

"documentation of the execution of interdependent Nursing
interventions"

Q29.5 Regarding the graphic presentation of the interfaces
("Displayed pages") in the NIS in use: From the 97 | 5 1233 .77
"Documentation of the evolution / results of Nursing"

Although it is in this dimension that users were most satisfied with the NIS in use, it is visible
that in terms of Graphics (from Q29.1 to Q29.5), the level of satisfaction is lower compared to
the aspects associated with “Architecture, Language, and Decision Support (Nursing Process)”
(from QI.I to Q13). It should be noted that in terms of graphics, the item in which satisfaction
is lowest (Q29.5) is related to the graphic presentation of the "Documentation of the evolution
/ results of Nursing". This is a relevant aspect in the sense that users are not satisfied with the
graphics of an essential aspect that makes it possible to turn visible the health gains sensitive to
nursing care.

The questions associated with Architecture, Language and Decision Support (Nursing Process)
achieved higher levels of satisfaction. However, in this “subgroup” (from QI.l to QI3), the
question with the lowest score (Q7.3) was also associated with the Nursing Results, more
specifically, with the level of support for clinical decision-making, provided by the NIS in use, in
the identification of Nursing results.

With regard to graphics, comparing with previous studies (Moreira, 2014 and Moura, 2015) [17]
[7]), and considering that the dimensions in these studies also covered other issues that go
beyond graphics, the results are similar to the present study.

The figure below is shown to better understand the data distribution (in a scale of | to 5,

considering that score | corresponds to “little satisfied” and score 5 to “very satisfied”).
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Figure 6: Questions related to the “Architecture, Language, Decision Support
(Nursing Process) and Graphics”
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Q29.1 Regarding the graphical presentation of the interfaces
("Displayed Pages") in the NIS in use: From the "initial...

QI3. Regarding the mechanisms/devices for managing
access by other professionals to the documentation...

Q7.3 Regarding the level of support for clinical decision-
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Q7.2 Regarding the level of support for clinical decision-
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Q7.1 Regarding the level of support for clinical decision-
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Q4. Regarding the importance attributed to "Nursing
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W /: Little Satisfied ™2 m3 m4 m5:Very Satisfied

1 2 3 4 5

Ql.l 7,1% 17,3% 59,2% 15,3% 1,0%
Ql.2 7,2% 15,5% 57,7% 18,6% 1,0%
Q3. 12,5% 10,4% 53,1% 22,9% 1,0%
Q4. 12,4% 14,4% 42,3% 30,9% 0,0%
Q6. 13,7% 23,2% 48,4% 12,6% 2,1%
Q7.1 11,5% 24,0% 51,0% 12,5% 1,0%
Q7.2 9,3% 22,7% 49,5% 17,5% 1,0%
Q7.3 11,3% 34,0% 41,2% 12,4% 1,0%
Ql3. 8,2% 22,4% 43,9% 23,5% 2,0%
Q29.1 16,3% 28,6% 46,9% 7,1% 1,0%
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Q29.2 15,5% 25,8% 54,6% 4,1% 0,0%
Q29.3 14,6% 30,2% 50,0% 4,2% 1,0%
Q29.4 12,2% 34,7% 48,0% 3,1% 2,0%
Q29.5 13,4% 44,3% 39,2% 2,1% 1,0%

3.5.3. “Benefits and Security”

The benefits refer to the impacts that the use of the IS entails [7]. NIS “are computer systems that
manage clinical data from a variety of healthcare environments and made available in a timely and
orderly fashion to aid nurses in improving patient care” [36]. With the implementation of NIS in
services, there are several expected benefits: make relevant patient data available in a usable
form so patient care problems can be solved; process information to support management
functions; provide a comprehensive automated information processing system for all phases of
the nursing process; or develop care plan for families and patients [36].

However, the benefits of the NIS will only be achieved if they are based on and supported by
the fundamental values of the Nursing profession. For this to happen, it is essential that nurses
can overcome the difficulties in using Information Technologies and that research in the field of
Nursing Informatics is promoted (McBride, 2005 cit. by Azevedo, 2010) [95].

As mentioned in previous studies, in the field of “Benefits”, it was possible to integrate aspects
related to the contributions of the NIS regarding “Information Sharing”. And, according to the
model by DelLone and McLean (2003), "Information Sharing" could easily be seen as a benefit.
However, in the results aggregation model that was adopted, “Information Sharing” was
conceived as a per se dimension of ACeS nurses' satisfaction with their NIS.

Regarding “Security”, it is important to understand what is referred to when talking about
“Information Security: it refers to the “protection of information systems against unauthorized access
or modification of information, during its storage, processing or transmission, and against denial of service
to authorized users or provision of service to unauthorized users, including the measures necessary to
detect, document and counter such threats” [96]. Thus, an information system is considered secure
if it has the following characteristics: confidentiality, in the sense of allowing access only to
authorized users; integrity, that is, the guarantee that the information is correct; and availability,
which means the possibility of using the information when it is needed [97]. In fact, some authors
argue that 5 pillars can be considered: availability, integrity, authentication, confidentiality, and
nonrepudiation [98].

“Benefits and Security” is one of the three dimensions in which the average level of satisfaction
value calculated (2.43) is slightly above the average score found for overall satisfaction with the

NIS in use (2.41) (table 16).
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Table 16: Satisfaction with the “Benefits and Security”

Dimension N Min Max M SD

SRR W 98 1.08 483 2.43 66
Benefits and Security

In this dimension, questions related to the benefits and Security of the NIS were added, as can
be seen from the consultation of the set of 24 questions that make up this dimension of user

satisfaction (table 17).

Table 17: Descriptive statistics of questions related to the “Benefits and Security”

Question N Min Max M SD
Q1.3 Regarding the language used in the NIS in use for the
; . 98 | 5 1248 91
construction of statements... of nursing results
Q2. Regarding the importance attributed to the "Initial
Nursing Assessment”, in the architectural structure of the 95 | 5 1263 1.07
NIS in use
Q5. Regarding the importance attributed to "Nursing
"o . . 9% | | 5 1257 98
Outcomes", in the architectural structure of the NIS in use
Q8. Regarding the alert devices/mechanisms available in the
. . . . 98 | | 5 1261 1.10
NIS in use (e.g. allergies, drug interactions, ...)
Q9. Regarding the ability of the NIS in use to represent the 98 | 5 290 9

care effectively provided to the client

QI10. Regarding the ability of the NIS in use to carry out
content / parameterization updates, depending on the 98 | 5 1233 95
specific needs of the department

QIl. Regarding the ability of the NIS in use to carry out

updates based on scientific evidence %8 ! > 2.38 | .93
Q4. Regarding the maintenance of customer data ("file")
over time in the NIS in use %8 ! > 273 .93
Q5. Regarding the overall level of security/protection of NIS

. . . W W 93 | 5 269 .96
customer data in use against misuse "by outsiders" (hackers)
Q6. With regard to the overall level of security/protection
of NIS customers' data in use, against misuse "by 95 | 5 275 86

authenticated users" (already documented data that can be
changed by another professional)

QI17. Regarding the security mechanisms that prevent the
documentation of aberrant data in the NIS in use (e.g.: "Body | 98 I 5 1242 1.06
temperature =60°C")

QI8. Regarding the possibility of documenting the

information reported as relevant to the exercise of the | 95 | | 5 1252 .87
professional activity

QI19. Regarding access to information necessary for the
exercise of professional activity

Q28. Regarding the frequency of content updates /
parameterization of the NIS in use, depending on the specific | 81 I 5 1240 .85
needs of the department

94 | | 5 264 9l
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Q35. Regarding the contribution of the NIS in use in
promoting the efficiency of the nursing care provided to the
client

Q36. Regarding the contribution of the NIS in use in
promoting decision-making capacity and autonomy in the
exercise of their professional activity

Q37. Regarding the contributions, of the use of the NIS in
use, in the productivity of the exercise of their professional
activity

Q38. Regarding the contributions provided by the NIS in use
in promoting training and research in nursing

Q39. Regarding the contributions of the SIE in use to
promote health gains for clients

Q40. Regarding the number of indicators related to nursing
care that are generated from the NIS in use

Q41. Regarding the quality of indicators related to nursing
care that are generated from the NIS in use

Q42. Regarding the contributions of the NIS in use in
promoting communication between the institution's different
management levels (e.g. Head Nurse, Director)

Q43.1 Considering any indicators related to nursing care that
are generated by the NIS in use: Regarding the use of the
information documented in the human resources
management strategy

Q43.2 Considering any indicators related to nursing care that
are generated by the NIS in use: Regarding the use of the
information documented in the strategy for managing
material resources in the department

97

97

94

97

97

97

97

96

96

95

2.37

243

2.35

2.33

2.39

2.44

225

2.23

2.23

2.21

93

.88

.96

.85

.88

.88

.94

.85

.90

.87

From the consultation of the previous table, it is evident that the questions can be divided,

theoretically, into two subgroups: questions related to “Benefits” (Q1.3, Q2., Q5., Q8, Q9,
QIl0,QlIl.,Ql17.,QI8, QI9., Q28, Q35, Q36., Q37., Q38, Q39., Q40., Q4l1., Q42., Q43.1,

QA43.2); and questions related to “Security” (Q14., Q15., Q16.).

From the analysis of the questions that made up this dimension, those referring to "Benefits", it

was inferred that their nature was close to the aspects of the "Benefits" dimension of the model

proposed by DelLone & Mclean (2003) [12].

Questions Q1.3, Q2., Q5 could, at first glance, have been allocated, for theoretical reasons, to

the dimension “Architecture, Language, Decision Support (Nursing Process) and Graphics”.

However, it made sense to remain in the "Benefits and Security" dimension since, also in

theoretical terms, these three questions can be interpreted as benefits associated with the NIS

in use. In addition, due to the results of the EFA itself (and respective saturation), these three

questions fall under the present dimension.
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Considering the two large subgroups - Benefits and Security - it is possible to verify that the
average satisfaction is higher in the questions associated with Security, which leads us to a
scenario of “low satisfaction” of nurses with the Benefits of the NIS in use. This lower level of
satisfaction with the "Benefits" may be associated with the incipient production of indicators and,
therefore, less visibility of health gains sensitive to nursing care.

It can also be seen that the question with the lowest satisfaction score is Q9 (which belongs to
the subgroup of questions associated with “Benefits”). This is an interesting point and one that
should be a reason for reflection since users consider that the NIS in use has a low ability to
represent the care actually provided to the client and here, once again, an essential aspect that
makes it possible (or, in this case, not possible) to turn visible the health gains sensitive to nursing
care.

On the other hand, the question with the highest mean of satisfaction was Q.|6, which reveals
that users are quite satisfied with the overall level of security/protection of NIS customers' data
in use, against misuse "by authenticated users".

Regarding "Security", after analyzing the questions that constituted this sub-dimension, it was
also found that it could be compatible with the aspects that make up the "System Quality"
dimension of the model proposed by Delone & Mclean (2003) [12]. Data maintenance can be
seen as an integral aspect of the "System quality” dimension associated with reliability (2003).

In comparative terms, the average level of user satisfaction in the present study, in this
dimension, is below the results obtained in previous studies [5] [7] [17] [74]. However, this may
be due to the fact that the dimensions are not exactly cross-referenced, so the comparative
power becomes low.

The figure below is shown to better understand the data distribution (in a scale of | to 5,

considering that score | corresponds to “little satisfied” and score 5 to “very satisfied”).
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Figure 7: Questions related to the “Benefits and Security”

Q43.2 Taking into account any indicators related to
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nursing care that are generated by the NIS in use:...
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Q40. Regarding the number of indicators related to
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Q39. Regarding the contributions of the SIE in use to
promote health gains for clients
Q38. Regarding the contributions provided by the
NIS in use in promoting training and research in...
Q37. Regarding the contributions, of the use of the
NIS in use, in the productivity of the exercise of...
Q36. Regarding the contribution of the NIS in use in
promoting decision-making capacity and autonomy...
Q35. Regarding the contribution of the NIS in use in
promoting the efficiency of the nursing care...
Q28. Regarding the frequency of content updates /
parameterization of the NIS in use, depending on...
QI19. Regarding access to information necessary for
the exercise of professional activity
Q18. Regarding the possibility of documenting the
information reported as relevant to the exercise...
QI7. Regarding the security mechanisms that
prevent the documentation of aberrant data in the..
Q6. With regard to the overall level of
security/protection of NIS customers' data in use,..
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QI 1. Regarding the ability of the NIS in use to carry
out updates based on scientific evidence
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Q8. Regarding the alert devices/mechanisms available
in the NIS in use (e.g. allergies, drug interactions, ...)
Q5. Regarding the importance attributed to
"Nursing Outcomes", in the architectural...
Q2. Regarding the importance attributed to the
"Initial Nursing Assessment”, in the architectural..
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W [: Little Satisfied W2 ®m3 m4 m5: Very Satisfied

| 2 3 4 5
Ql.3 16,3% 30,6% 42,9% 9,2% 1,0%
Q2. 15,8% 30,5% 32,6% 16,8% 4,2%




Q5. 19,8% 17,7% 49,0% 12,5% 1,0%

Q8. 22,4% 18,4% 35,7% 22,4% 1,0%

Q9. 23,5% 40,8% 28,6% 6,1% 1,0%
Qlo0. 24,5% 26,5% 41,8% 6,1% 1,0%
Qll. 19,4% 32,7% 40,8% 51% 2,0%
Ql4. 10,2% 26,5% 44,9% 16,3% 2,0%
QIS. 14,0% 20,4% 51,6% 10,8% 3,2%
Qlé6. 6,3% 30,5% 48,4% 11,6% 3,2%
Ql7. 22,4% 31,6% 30,6% 12,2% 3,1%
Ql8. 14,7% 28,4% 48,4% 7,4% 1,1%
Ql9. 11,7% 29,8% 42,6% 14,9% 1,1%
Q28. 17,3% 30,9% 48,1% 2,5% 1,2%
Q35. 20,6% 32,0% 37,1% 10,3% 0,0%
Q36. 17,5% 28,9% 47,4% 5,2% 1,0%
Q37. 23,4% 27,7% 40,4% 7,4% 1,1%
Q38. 16,5% 41,2% 36,1% 5,2% 1,0%
Q39. 18,6% 30,9% 44,3% 5,2% 1,0%
Q40. 13,4% 39,2% 39,2% 6,2% 2,1%
Q4l. 24,7% 34,0% 34,0% 6,2% 1,0%
Q42. 20,8% 40,6% 34,4% 3,1% 1,0%
Q43.1 25,0% 32,3% 38,5% 3,1% 1,0%
Q43.2 23,2% 37,9% 34,7% 3,2% 1,1%

3.5.4. “Information Sharing”

As mentioned above, bearing in mind the framework proposed by DelLone & Mclean (2003) [12],
“Information Sharing” could be seen as one of the "Benefits" of NIS. However, here it has a
status of its own.

The problem of sharing information can be seen from different perspectives: multidisciplinary,
between professionals of the same discipline, within the scope of the same department or in the
logic of articulation of different departments or institutions (Sousa, 2006, cit. by Moreira, 2014)
[17].

There are several studies that highlight the relevance of NIS in promoting continuity of care
through information sharing. (Silva, 1995, 2001; Sousa et al., 1999; Pereira, 2001, 2007; Sousa,
2006; Mota, 2010 cited by Moreira, 2014) [17].

Nurses, in their daily practice, process and document a lot of information which, in addition to
ensuring the production of documentary evidence of care, is a resource for management, training
and research processes and for promoting continuity of care. Part of the information collected,
processed and documented by nurses in the care relationship may be useful for other
professionals. Thus, the NIS must be capable of enhancing the sharing of information since the
quality and continuity of care strongly depend on the quality with which data is produced and

shared in the IS [99].
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Another important issue in this field is related to the lack of interoperability between the existing
EHR, which constitutes an obstacle to the sharing of information. Interoperability may be defined
as the “ability of different information systems, devices and applications (systems) to access, exchange,
integrate and cooperatively use data in a coordinated manner, within and across organizational, regional
and national boundaries, to provide timely and seamless portability of information and optimize the
health of individuals and populations globally” [100]. The “Information Sharing” among different
levels of healthcare, has a link to the quality, efficiency, and safety of care provided to a patient;
and the lack of interoperability between HIS reduces the quality of care provided to patients and
wastes resources [101].

One of the requirements of HIS is the need for an integrated patient record that allows health
professionals’ entry and access to data from different places at the same time (Ball et al., 2003
cit. by Oroviogoicoechea, 2008) [19]. Hence, it’s important to mention that in Portugal, since
2012, a platform developed by the SPMS has been available - the Health Data Platform (PDS).
The PDS provides a computer platform that, dynamically and at a given time, gathers and
presents the user's health information. Allows the sharing of health information, centered on the
user, oriented towards supporting the fulfillment of the mission of health professionals; and it
also allows the virtual accompaniment of the citizen, in his space-time mobility, materializing
whenever his access is required at a given point. Currently, it interconnects all the Health and
Hospital Care units of the SNS, with over 600 different databases [102]. It should be noted that
SClinico® allows health professionals, namely nurses, to access the PDS. This feature may have
contributed to the fact that this dimension was the second with a higher level of satisfaction.
The average satisfaction score of users with “Information Sharing” (2.57) is above the overall
satisfaction score (2.41), being, as stated above, the second dimension with higher overall average

satisfaction score (table 18).

Table 18:Satisfaction with the “Information Sharing”

Dimension N Min Max M SD

Satisfaction with the

“Information Sharing” 98 .13 488 2.57 62

In the data collection instrument, there was a set of questions (Q. 20.1 to Q. 24.3) that focused
on the issue of “Information Sharing” (table 19). The factorial analysis process undertaken
generated a dimension where this group of questions was added. In addition to these questions,
another question also emerged associated with this dimension: Q.12. This specific question
could, at first sight, theoretically, be allocated to the "Benefits and Security" dimension. However,

it made sense to remain in the "Information Sharing" dimension since also, in theoretical terms,
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this question can be interpreted as an information sharing issue. In addition, due to the results

of the EFA itself (and respective saturation), this question falls under the present dimension.

Table 19: Descriptive statistics of questions related to the “Information Sharing”

Question
QI2. Regarding the individual access mechanisms to the
client's clinical file (password, user restrictions) of the NIS in
use
Q20.1 Regarding the sharing of information documented in
the NIS in use, in the same institution between different
departments, by Nurses... Regarding the content of the
shared information
Q20.2 Regarding the sharing of information documented in
the NIS in use, in the same institution between different
departments, by Nurses... Regarding the amount of
information shared
Q20.3 Regarding the sharing of information documented in
the NIS in use, in the same institution between different
departments, by Nurses.. With regard to the
comprehensibility of the information
Q21.1 Regarding the sharing of information documented in
the NIS in use, in the same institution between different
departments, between Nurses and other health professionals
(e.g.: doctors): With regard to the content of the shared
information
Q21.2 Regarding the sharing of information documented in
the NIS in use, in the same institution between different
departments, between Nurses and other health professionals
(e.g.: doctors): With regard to the amount of information
shared
Q21.3 Regarding the sharing of information documented in
the NIS in use, in the same institution between different
departments, between Nurses and other health professionals
(e.g.: doctors): With regard to the comprehensibility of the
information
Q22.1 Regarding the sharing of information documented by
other health professionals (e.g. Doctors) in your information
system in use: With regard to the content of the shared
information
Q22.2 Regarding the sharing of information documented by
other health professionals (e.g. doctors) in your information
system in use: With regard to the amount of information
shared
Q22.3 Regarding the sharing of information documented by
other health professionals (e.g. Doctors) in your information
system in use: With regard to the comprehensibility of the
information

N Min Max
9 | 5
97 1 5
98 | 5
98 | 5
97 | | 5
9% | | 5
97 | | 5
9 | 4
97 |1 5
95 | 5

M

3.31

2.72

277

2.37

2.33

2.66

243

249

2.30

2.57

SD

1.00

8l

.82

.87

.85

.84

.88

J7

79

78
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Q23.1 Regarding the sharing of information documented in
the NIS in use, between different institutions, between
Nurses... With regard to the content of the shared
information

9% | | 5 1228 .89

Q23.2 Regarding the sharing of information documented in

the NIS in use, between different institutions, between | 96 | 4 2.68 .80
Nurses... With regard to the amount of information shared
Q23.3 Regarding the sharing of information documented in
the NIS in use, between different institutions, between
Nurses... With regard to the comprehensibility of the
information

97 | | 5 1258 .73

Q24.1 Regarding the sharing of information documented in
the NIS in use, between different institutions, between
Nurses and other health professionals: With regard to the
content of the shared information

9% | | 5 1228 94

Q24.2 Regarding the sharing of information documented in
the NIS in use, between different institutions, between
Nurses and other health professionals: With regard to the
amount of information shared

98 | 5 266 .95

Q24.3 Regarding the sharing of information documented in
the NIS in use, between different institutions, between
Nurses and other health professionals: With regard to the
comprehensibility of the information

9% | 5 264 .94

As seen in table 19, it's also in Q12. that the average level of user satisfaction is higher. As already
mentioned, this question can also be related to security issues and, therefore, meets the highest
level of satisfaction found in the subgroup of issues associated with Security in the dimension
“Benefits and Security”.

On the other hand, questions 23.1 and Q24.l are the questions with the lowest average
satisfaction level. This reveals that users are not satisfied with the content of the shared
information between different institutions, namely, between nurses and between nurses other
health professionals. These results go in line with the fact that, in daily practice, it is common to
verify that, every so often, the sharing of information between institutions is hampered by a
series of factors: flaws in terms of interoperability between computer systems/applications;
diversity of languages/nomenclatures; various technical difficulties (such as lack of terminals or
obsolete equipment). Furthermore, it is important to understand what information content the
different health professional groups should share, to promote the quality and continuity of care.
However, this is already out of the scope of this dissertation.

In comparative terms, the current study presents, in this dimension, an average global satisfaction
level below the studies by Campos (2012) [5] and Silva (2016) [74], but above the studies by
Moreira (2014) [17] and Moura (2015) [7].
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The figure below is shown to better understand the data distribution (in a scale of | to 5,
considering that score | corresponds to “little satisfied” and score 5 to “very satisfied”).

Figure 8: Questions related to the “Information Sharing”

Q24.3 Regarding the sharing of information
documented in the NIS in use, between different
institutions, between Nurses and other health...

Q24.2 Regarding the sharing of information
documented in the NIS in use, between different
institutions, between Nurses and other health...

Q24.1 Regarding the sharing of information
documented in the NIS in use, between different
institutions, between Nurses and other health...

Q23.3 Regarding the sharing of information
documented in the NIS in use, between different
institutions, between Nurses... With regard to...

Q23.2 Regarding the sharing of information
documented in the NIS in use, between different
institutions, between Nurses... With regard to...

Q23.1 Regarding the sharing of information
documented in the NIS in use, between different
institutions, between Nurses... With regard to...

Q22.3 Regarding the sharing of information
documented by other health professionals (e.g.
Doctors) in your information system in use: With..

Q22.2 Regarding the sharing of information
documented by other health professionals (e.g.
doctors) in your information system in use: With..

Q22.1 Regarding the sharing of information
documented by other health professionals (e.g.
Doctors) in your information system in use: With..

Q21.3 Regarding the sharing of information
documented in the NIS in use, in the same
institution between different services, between..

Q21.2 Regarding the sharing of information
documented in the NIS in use, in the same
institution between different services, between..

Q21.1 Regarding the sharing of information
documented in the NIS in use, in the same
institution between different services, between..

Q20.3 Regarding the sharing of information
documented in the NIS in use, in the same
institution between different services, by Nurses......
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| 2 3 4 5

Ql2. 4,2% 16,7% 32,3% 37,5% 9,4%
Q20.1 6,2% 34,0% 45,4% 14,4% 0,0%
Q20.2 6,1% 30,6% 49,0% 13,3% 1,0%
Q20.3 6,3% 27,4% 50,5% 14,7% 1,1%
Q2l.1 6,3% 38,5% 39,6% 14,6% 1,0%
Q21.2 8,2% 37,8% 38,8% 10,2% 51%
Q21.3 8,3% 38,5% 39,6% 8,3% 5,2%
Q22.1 10,4% 36,5% 46,9% 6,3% 0,0%
Q22.2 6,2% 37,1% 50,5% 5,2% 1,0%
Q22.3 8,4% 34,7% 49,5% 6,3% 1,1%
Q23.1 19,8% 40,6% 32,3% 6,3% 1,0%
Q23.2 20,6% 41,2% 30,9% 5,2% 2,1%
Q23.3 21,6% 39,2% 30,9% 6,2% 2,1%
Q24.1 18,4% 44,9% 32,7% 3,1% 1,0%
Q24.2 14,4% 46,4% 35,1% 3,1% 1,0%
Q24.3 16,3% 37,8% 40,8% 3,1% 2,0%

3.5.5. “Technical Support and Training”

As mentioned above, the existence of a technical team to support information systems and their
users, contributes to the success of IS [17]. However, sometimes, the IS departments do not
have enough staff to meet the demand. [23].

On the other hand, IT training forwards nurses’ attitudes towards computerized systems [54].
User training is needed to obtain the maximum benefit from the end-user computing
environment. Not spending enough resources on educating the users may have severe
consequences which can result in decreased productivity and other organizational costs [51].
Already in Lobo’s study (2015) on the nurses' perspective on the NIS, was referred that the
respondents recognized that the user support services were inadequate. Also, nurses felt
difficulties in using the NIS in daily practice in terms of the inadequacy of technological resources,
and the lack of computer training and training in the computer application itself [103].

In this specific dimension, it can be said that it was compatible with the aspects that integrate
the "Service Quality” dimension of the model proposed by Delone & Mclean (2003) [12].

This dimension deserves special attention, as it is clearly below the global average score

calculated (table 20).

Table 20: Satisfaction with the “Technical Support and Training”

Dimension N Min Max M SD
Satisfaction with the
“Technical Support and 98 1.00 4.89 1.95 .70
Training”

In this dimension questions Q25.1 to Q27., as well as questions Q33. and Q34 were aggregated.
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The first questions clearly refer to the technical support perceived by nurses using the NIS; while

questions 33 and 34 refer to the nurses' satisfaction with the training for using the NIS (table

21).

Table 21: Descriptive statistics of questions related to the “Technical Support and

Training”

Question
Q25.1 Regarding the technical support mechanisms of your

institution's "informatics service" to the NIS in use... During
office hours

Q25.2 Regarding the technical support mechanisms of your
institution's "informatics service" to the NIS in use... Outside
office hours

Q26.1 Regarding the technical support mechanisms for the
NIS in use: With regard to face-to-face technical support
Q26.2 With regard to technical support mechanisms for the
NIS in use: With regard to technical support by telephone
Q26.3 With regard to technical support mechanisms for the
NIS in use: With regard to technical support by e-mail
Q26.4 Regarding the NIS technical support mechanisms in
use: With regard to the system's own help mechanisms (e.g.
helpdesk)

Q27 Regarding the daily support of nurses who
train/facilitate/parameterize the NIS in use

Q33 Regarding the previous training that you had the
opportunity to attend on the use of the NIS in use

Q34 On ongoing training (if any) regarding the use of the NIS
in use

N Min Max M

97

93

96

98

97

98

94

93

86

1.97

1.75

1.75

1.95

2.13

2.32

2.14

1.81

1.70

SD

95

.92

.87

.89

.97

1.0l

.90

.86

.86

As it is possible to verify, it is in this dimension that the question with the overall lowest average

of satisfaction occurs (Q34.; M: 1.70). That is, nurses at ACeS Tamega Il are extremely

dissatisfied with “on ongoing training (if any) regarding the use of the NIS in use”. This may reveal

that the model/strategies supporting the use of the NIS was (is being) manifestly “insufficient”

from the users' perspective [7].

It's in question Q26.4 that the average level of satisfaction is higher in this dimension. Thus,

nurses are satisfied with the NIS technical support mechanisms regarding the system's own help

mechanisms (e.g. helpdesk).

In comparative terms, the current study presents, in this dimension, an average global satisfaction

level below the studies by Campos (2012) [5] and Moreira (2014) [17], but slightly above the

study by Moura (2015) [7].
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Thus, it is possible to verify that the studies carried out at the level of primary healthcare (the

present study and the study by Moura [7]) show lower levels of satisfaction with technical

support and training, while the studies carried out at the hospital level ([5] [17]) show higher

levels of satisfaction in this dimension. This may be associated with the fact that hospitals often

have “dedicated” training and technical support teams on site and with “easier access”; while at

the level of primary healthcare this does not occur, with training teams and technical support

far from places where effective care is provided.

The figure below is shown to better understand the data distribution (in a scale of | to 5,

considering that score | corresponds to “ittle satisfied” and score 5 to “very satisfied”).

Figure 9: Questions related to the “Technical Support and Training”

Q34 On ongoing training (if any) regarding the use
of the NIS in use

Q33 Regarding the previous training that you had
the opportunity to attend on the use of the NIS in
use

Q27 Regarding the daily support of nurses who
train/facilitate/parameterize the NIS in use

Q26.4 Regarding the NIS technical support
mechanisms in use: With regard to the system's own
help mechanisms (e.g. helpdesk)

Q26.3 With regard to technical support mechanisms
for the NIS in use: With regard to technical support
by e-mail

Q26.2 With regard to technical support mechanisms
for the NIS in use: With regard to technical support
by telephone

Q26.1 Regarding the technical support mechanisms
for the NIS in use: With regard to face-to-face
technical support

Q25.2 Regarding the technical support mechanisms
of your institution's "informatics service" to the NIS
in use... Outside office hours
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Q25.2 50,5% 28,0% 19,4% 0,0% 2,2%
Q26.1 47,9% 33,3% 15,6% 2,1% 1,0%
Q26.2 36,7% 36,7% 21,4% 51% 0,0%
Q26.3 29,9% 37,1% 23,7% 8,2% 1,0%
Q26.4 25,5% 29,6% 34,7% 8,2% 2,0%
Q27 27,7% 36,2% 31,9% 3,2% 1,1%
Q33 43,0% 37,6% 16,1% 2,2% 1,1%
Q34 51,2% 31,4% 15,1% 1,2% 1,2%

3.6. Differences in the “levels of satisfaction” with the NIS

To describe what happened in the sample, descriptive statistics summarize the data. On the
other hand, inferential statistics are computed to extrapolate the results from a sample to the
complete population. Therefore, to achieve the best possible representation of the population
of interest, inferential statistics depend on adequate sampling techniques. The basis of inferential
statistics includes the theory of probability and the procedure of hypothesis testing [|104].
Thus, it seems important to differentiate the two broad categories of statistical tests: Parametric
Tests and Nonparametric Tests [105].

Nonparametric statistics are used for variables that don't have a normal distribution and usually
used for variables at the nominal or ordinal level of measurement. Parametric statistics, the most
widely used method of inferential statistical analysis, requires that the variables be assessed at
the interval or ratio level [104] and they commonly use a normal distribution for their sample
data [105].

Researchers can draw conclusions about their sample data using several statistical significance
tests included in inferential statistics. Depending on their intended use, these tests can be
categorized into three fundamental groups: assessing relationships, assessing differences, and
making predictions. The study question or research design chosen by the investigator influences
the choice of procedure, in part [104].

Thus, in this study, despite the data distribution being normal in the satisfaction values, when
considering the grouping variables (e.g.: sex) the distribution is not homogeneous in the groups,
with a great disparity in the constitution of the categories. Therefore, we used non-parametric

tests, namely Mann-Whitney U, Kruskal-Wallis and Spearman Rho.

3.6.1. Differences depending on the “Sex™ of the respondent
An analysis was performed to test whether there are statistically significant differences in the

level of total satisfaction and in the dimensions according to sex (table 22).

Table 22: Differences in the “levels of satisfaction’’ with the NIS, depending on the

“Sex’ of the respondent
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Equipment: Speed,
Quality and Quantity
Architecture,
Language, Decision
Support (Nursing
Process) and Graphics

Benefits and Security

Information Sharing

Technical Support and
Training

Total Score

Sex

Feminine
Masculine
Feminine

Masculine

Feminine
Masculine
Feminine
Masculine
Feminine
Masculine

Feminine
Masculine

80
I5
80

80
I5
80
15
80
I5

80
E

Sum of

Ranks

ratings
48.75 | 3900.00
44.00 660.00
47.76 | 3821.00
49.27 739.00
48,77 | 3901.50
43,90 658.50
49,00 | 3920.00
42,67 640.00
50,38  4030.00
35,33 530.00
48,86 | 3908.50
43,43 651.50

Mann-
Whitney U

540.000

581.000

538.500
520.000

410.000

531.500

Sig

.540

.846

.530
414

.052

484

To analyze whether there are differences in the variable “levels of satisfaction” between the male

and female groups, the Mann-Whitney U test was applied, which presented a U test statistic of

U=531,500, p=,484, indicating a difference statistically not significant between feminine and

masculine respondents.

3.6.2. Differences depending on the “Previous training attended” by the respondent

An analysis was performed to test whether there are statistically significant differences in the

level of total satisfaction and in the dimensions according to the “Previous training attended” (table

23).

Table 23: Differences in the “levels of satisfaction’ with the NIS, depending on the

“Previous training attended” by the respondent

Equipment: Speed, Quality Yes

and Quantity

Architecture, Language,
Decision Support (Nursing
Process) and Graphics

Benefits and Security

Information Sharing

Technical Support and

Training

Total Score

No
Yes

Yes
No
Yes
No
Yes
No
Yes

N

27
68
27

68

27
68
27
68
27
68
27
68

Ranks

48.07
47.97
45.56

48.97

47,98
48.01
52.24
46.32
44.22
49.50
47.43
48.23

Sum of Mann-
ratings = Whitney U
1298,00

3262.00 916,000
1230,00

3330,00 852,000
1295.50

326450 917.500
1410.50

314950 803.500
1194.00

3366.00 816.000
1280.50

327950 902.500

Sig
,987

,585

997
.344
.399

.898
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To analyze whether there are differences in the variable “levels of satisfaction” between
respondents who had and did not have previous training, the Mann-Whitney U test was applied,
which presented a U test statistic of U=902,500, p=,898, indicating a difference statistically not
significant between respondents who had and did not have previous training.

It should be noted that, as mentioned above, as few nurses have had previous and short-term

training, the differences may not stand out.

3.6.3. Differences depending on the respondent “being or having been a trainer” for
the use of the NIS

An analysis was performed to test whether there are statistically significant differences in the
level of total satisfaction and in the dimensions according on the respondent “being or having

been a trainer” (table 24).

Table 24: Differences in the "levels of satisfaction" with the NIS, depending on the

respondent ‘“being or having been a trainer” for the use of the NIS

Sum of Mann-Whitney

N | Ranks ratings Rho Sig
Equipment: Speed, Yes 5 @ 64.60 323.00
Quality and Quantity No 83 43.29 3593.00 107.000 070
Architecture, Language, Yes 5 51.30 256.50
Decision Support
(Nursing Process) and No 83 44.09 3659.50 173.500 539
Graphics
. Yes 5 50.30 251.50
Benefits and Security No 83 4415 3664.50 178.500 .601
. . Yes 5 41.70 208.50
Information Sharing No 83 4467 3707 50 193.500 .801
Technical Supportand Yes 5 45.80 229.00
Training No 83 4442 3687.00 201.000 907
Total Score Yes | 5 | 48.10 240.50 189.500 746

No 83 44.28 3675.50

To analyze whether there are differences in the variable “levels of satisfaction” according on the
respondent "being a trainer", the Mann-Whitney U test was applied, which presented a U test
statistic of U=189,500, p=,746, indicating a not significant statistically difference according on the

respondent “being or having been a trainer”.
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3.6.4. Differences depending on the “Professional category” of the respondent
An analysis was performed to test whether there are statistically significant differences in the
level of total satisfaction and in the dimensions according to the “Professional category” of the

respondent (table 25).

Table 25: Differences in “levels of satisfaction” with the NIS, depending on the

“Professional category” of the respondent

Professional N Middle H of Kruskal-

Category Rank Wallis Sig
Nurse 56 47.22
: Graduate |, o,
Equipment: Speed, Nurse 2554 466
Quality and Quantity Specialist 30 4983 ’ ’
Nurse ’
Other [ 83.00
Architecture, Nurse >6 20.77
. s Graduate
Language, Decision Nurse | 41.86
Support (Nursing Specialist 3.643 .303
Process) and peciafis 30 4838
Graphics Nurse
Other [ 96.00
Nurse 56 53.38
G;j‘:;aete Il 4345
Benefits and Security . 1 5.829 .120
Specialist
30 42.92
Nurse
Other | 96.00
Nurse 56 50.32
G::::‘szte I 4891
Information Sharing . 1e 2.681 443
Specialist
30 46.73
Nurse
Other [ 93.00
Nurse 56 50.70
: Graduate |, 455
Technical Support Nurse 3136 37]
and Training Specialist 30 48.58
Nurse
Other [ 92.00
Nurse 56 51.00
Gﬁ:'flzte Il 4500
Total Score S ialist 3.500 321
pecialis 30 4677
Nurse
Other [ 97.00
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To assess the level of satisfaction according to the professional category, we proceeded to
analyze the H of Kruskal Wallis (since the grouping variable has 4 categories).

To analyze whether there are differences in the “levels of satisfaction” between Nurses, Graduate
Nurses, Specialist Nurses and others, the Kruskal-Wallis test was applied, revealing an H-test

statistic of H-value: 3,500, p=,321, indicating a non-significant difference between the groups.

3.7. Association between “levels of satisfaction” with the NIS and characteristics of

the respondent

It was performed a spearman’s correlation analysis to evaluate whether overall and factor
9 [0

satisfaction were associated with “age”, “time of professional exercise in the department”,

“hours of training prior to the use of the NIS” and “usage time”.
3.7.1. Association between “levels of satisfaction” with the NIS and “Age”
It was performed a spearman’s correlation analysis to evaluate whether overall and factor

satisfaction were associated with age (table 26).

Table 26: Association between “‘levels of satisfaction’ with the NIS and ‘“age”

Equipment: Speed, Quality Spearman Rho -,090

and Quantity Sig. 377

Architecture, Language, Spearman Rho -.046
Decision Support (Nursing .

Process) and Graphics Sig. 653

. Spearman Rho -.057

Benefits and Security Sig. 574

. . Spearman Rho 137

Information Sharing Sig. 177

Technical Support and Spearman Rho -.129

Training Sig. 206

Spearman Rho -.037

Total Score Sig. 71

It was found that the levels of satisfaction (overall and by dimensions) are not significantly

correlated with age.

3.7.2 Association between “levels of satisfaction” with the NIS and “time of

professional exercise in the department”
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It was performed a spearman’s correlation analysis to evaluate whether overall and factor

satisfaction were associated with “time of professional exercise in the department” (table 27).

Table 27: Association between “‘levels of satisfaction” with the NIS and “time of

professional exercise in the department”

Equipment: Speed, Quality and Quantity

Architecture, Language, Decision Support
(Nursing Process) and Graphics

Benefits and Security
Information Sharing
Technical Support and Training

Total Score

Spearman Rho
Sig.
Spearman Rho
Sig.
Spearman Rho
Sig.
Spearman Rho
Sig.
Spearman Rho
Sig.
Spearman Rho
Sig.

-.130
.203
-.070
493
-.078
446
119
243
-. 147
.149
-.069
.501

It was also found that the levels of satisfaction (overall and by dimensions) are not significantly

correlated with department time.

3.7.3. Association between “levels of satisfaction” with the NIS and “Hours of training

prior to the use of the NIS”

It was performed a spearman’s correlation analysis to evaluate whether overall and factor

satisfaction were associated with the hours of training prior to the use of the NIS (table 28).

Table 28: Association between ‘‘levels of satisfaction” with the NIS and “hours of

training prior to the use of the NIS”

Equipment: Speed, Quality and Quantity

Architecture, Language, Decision Support
(Nursing Process) and Graphics

Benefits and Security
Information Sharing
Technical Support and Training

Total Score

Spearman Rho

Sig.

Spearman Rho

Sig.

Spearman Rho

Sig.

Spearman Rho

Sig.

Spearman Rho

Sig.

Spearman Rho

Sig.

439
.032
265
210
243
.252
-.448
.028
.287
173
174
415
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As stated above, only 27 nurses received previous training, and only 24 answered the question
“How many hours of training have you attended?”.

Here, it was found that only satisfaction with “Equipment: Speed, Quality and Quantity” and
“Information Sharing” is significantly correlated with the “hours of training prior to the use of the
NIS”.

There is a moderate positive correlation between the level of satisfaction with the “Equipment:
Speed, Quality and Quantity” and the hours of previous training (r=.439; p=.032). This means that
the higher the level of prior training, the higher the level of satisfaction with “Equipment: Speed,
Quality and Quantity”.

In turn, the level of satisfaction with “Information Sharing” presented a statistically significant
negative relationship with the number of hours of previous training. This means that the higher
the level of prior training, the lower the level of satisfaction with “Information Sharing” (r=-.448;

p=.028)
3.7.4 Association between “levels of satisfaction with the NIS and “Usage time”
It was performed a spearman’s correlation analysis to evaluate whether overall and factor

satisfaction were associated with the NIS usage time (table 29).

Table 29: Association between “levels of satisfaction” with the NIS and “usage time”

Equipment: Speed, Quality and Quantity Spear;rilgan Rho -500738
Architecture, Language, Decision Spearman Rho .033
Support (Nursing Process) and Graphics Sig. 775
q Spearman Rho -.091

Benefits and Security Sig. 430

: . Spearman Rho .159

Information Sharing Sig. 169

- r Spearman Rho -.002

Technical Support and Training Sig. 987
Spearman Rho -010

Total Score Sig. 932

It was also found that the levels of satisfaction (overall and by dimensions) are not significantly

correlated with the NIS usage time.
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3.8. Unnecessary features integrated in the NIS / Users' intention to abandon the
NIS in use

In the questionnaire used, in addition to a set of questions answered on an ordinal scale, there
were two questions whose answer was nominal: question 45 — “Regarding the NIS in use, do you
consider that it includes unnecessary functionalities?”’; and question 46 — “If it were up to you, would
you stop using this information system?”.

By analyzing the data from these two questions, we found that the majority of SClinico® users

(52,8%) considered that it included unnecessary functionalities (table 30).

Table 30: Unnecessary features integrated in the NIS

N %
Q45. “Regarding the NIS in use, do No 42 47.2
you consider that it includes Yes 47 52.8
unnecessary functionalities?”’ Total 89 100

The results displayed in the table 30 allow establishing that future research should be carried
out to effectively understand which NIS's unnecessary functionalities to which users refer, in
order to improve the NIS itself.

Regarding the intention if they could decide to abandon the NIS in use, the response trend was

the same, that is, the majority of SClinico® users (54,2%) would abandon the NIS (table 31).

Table 311: Users' intention to abandon NIS in use

N %
Q46. “If it were up to you, would No 44 45.8
you stop using this information Yes 52 54.2
system?” Total 96 100

The data revealed by table 31 are worrisome because most users would be willing to stop using
the NIS in use which, in this case, refers to SClinico®. Since SClinico® is one of the most used
NIS in Portugal (if not the most used), being utilized by more than 13000 professionals [40], this

data cannot be neglectful.
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CONCLUSION

Adoption of HIS is changing how healthcare is provided [2] and regarding "Nursing Information”
specifically, the consensus-based opinion is that is crucial for health governance today [4].
Despite this acknowledgment, it seems that nursing care is only just beginning to become visible
in health statistics/indicators [4].

Nurses represent the largest professional group in the health area [106], playing a crucial role
in teams and making a decisive contribution to the health gains of the population. Furthermore,
they collect and document a very large amount of data. Thus, it is crucial to gain knowledge
about nurses' satisfaction with their IS and identify the domains in which such levels of satisfaction
are lower [7].

The present work (developed within the quantitative paradigm, with a descriptive, exploratory,
and cross-sectional approach) had the objective of describe the level of satisfaction of Nurses as
users of NIS in Electronic Support in the ACeS Tamega Il — Vale do Sousa Sul, where the most
used NIS is SClinico®. SClinico® is considered an EHRs, and the use of which has substantially
increased during the last years, allowing the growth in quality of the healthcare services and the
control of the costs [I1].

To evaluate the success of IS, DeLone and McLean propose a model that is widely recognized
and accepted by the scientific community (“The DeLone & McLean Information Systems Success
Model”) [12], and was applied as the theoretical framework in this dissertation. It’s a
multidimensional model being “User Satisfaction” one of its dimensions [12].

Taking into account the wide range of instruments available to assess the satisfaction of IS users,
it was decided to use the instrument developed by Campos (2012) [5]. This questionnaire
focuses specifically on nurses' satisfaction as users of NIS and it was one of the first experiences,
on a large scale, of measuring the satisfaction of NIS users within a Portuguese health institution
[5]- This option, in addition to methodological security, allowed a data analysis compared with
previous studies [7].

Using descriptive and inferential statistical analysis the results were presented in two parts:
characterization of the sample and the results related to user satisfaction with the NIS (grouped
into five dimensions emerging from the EFA).

Of the 159 questionnaires distributed, 98 were filled — represented 61,64% of the target
population of the study, which was quite significant for the analysis of the results. The sample
was mainly characterized by female individuals, mostly general nurses, with none or little
previous formal training in the use of the NIS, and where only a few were a

trainer/parameterizer/facilitator. Participants had on average 41.44 years old; had been working
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in the department, on average, for about 12.62 years; and have been using the NIS for an average
of 9.05 years.
The results were then organized around the five dimensions resulting from the EFA: “Equipment:

9, ¢

Speed, Quality and Quantity”; “Architecture, Language, Decision Support (Nursing Process) and
Graphics”; “Benefits and Security”; “Information Sharing”; “Technical Support and Training”
First of all, mention that the global score of nurses' satisfaction with the NIS in use, on the ACeS
scale, was 2.41. On a scale of | to 5, considering that score | corresponds to “little satisfied”
and score 5 to “very satisfied”, nurses at ACeS Tamega Il — Vale do Sousa Sul are moderately
satisfied with the NIS they use — the SClinico®.

In comparative terms, considering previous studies conducted in this field using the same data
collection instrument, the global score of nurses' satisfaction with the NIS in use in the present
study is lower than that found by Campos [5], Moreira [17] and Silva [74], but higher than that
found by Moura [7]. Regarding the specific dimensions, the comparative power with previous
studies is lower since, as a result of the EFA, the dimensions (and the respective questions
assigned to each one) are slightly different from study to study. It should be noted that some of
these studies also included the results of user satisfaction with other IS, in addition to SClinico®:
However, the comparison was made only with the results obtained for this IS.

The two dimensions in which nurses were less satisfied were “Technical Support and Training”
and “Equipment: Speed, Quality and Quantity”. As referred by Moura (2015) [7], the two
dimensions in which nurses are less satisfied do not concern to the “intrinsic quality” of the IS;
rather to the nature of the support they receive (received) for using the system, as well as the
equipment and the performance of the network/servers.

On the other hand, nurses were more satisfied with the “Architecture, Language, Decision
Support (Nursing Process) and Graphics” and “Information Sharing”.

Considering the “levels of satisfaction” with the NIS, no statistically significant differences were
found between male and female respondents; in respondents who had and who did not have
previous training, and in respondents who are or have been a trainer; and in groups with different
professional categories (Nurses, Graduate Nurses, Specialist Nurses and Others).

Also, the “levels of satisfaction” with the NIS (global score and by dimensions) do not present
differences statically significant considering age, department time, and with NIS usage time.
However, some correlations were found, namely, the higher the level of prior training, the higher
the level of satisfaction with “Equipment: Speed, Quality and Quantity”; and the higher the level of

prior training, the lower the level of satisfaction with “Information Sharing”.
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Other interesting aspect that emerges from the present study derive from the fact that users
are not satisfied with aspects (as “Graphics” and the “Benefits” of the NIS) that could be directly
associated with the system's ability to make visible the health gains sensitive to nursing care.
Additionally, it appears that the studies carried out in primary healthcare environment (as the
present study) obtained lower global satisfaction levels than those implemented at the hospital
level. Several hypotheses could be considered here and, as such, it would be important, with
additional studies, to study these factors.

Two other very relevant findings relate to the fact that the majority of the nurses at ACeS
Tamega |l - Vale do Sousa Sul, considered that the NIS in use included unnecessary functionalities;
and the majority of SClinico® users would abandon the NIS in use.

It is important to mention, as a limitation of this study, the fact that it is limited to only one
specific ACeS, which makes it difficult to generalize the results. Thus, it would be desirable to
replicate this study in a more comprehensive and representative way.

All these results deserve reflection not only at the ACeS scale but also at the ARS, to improve
the areas where the levels of satisfaction with the NIS were lower, allowing the improvement of
Electronic Health Records, which will have an impact on the level of care provided.

It is also important to involve the users themselves (in this case, the Nurses) in the policies and
strategies (macro and micro) that concern to the NIS, since the success of these systems depend,
to a large extent, on this involvement of users with their NIS (from its conception, maintenance,
and management).

Thus, in the face of the results obtained, it would be beneficial for the users themselves but,
above all and ultimately for the patients, as well as for the ARS/ACeS/Hospitals, that further
studies on user satisfaction with "their" information systems were implemented, whether in the
context of primary healthcare or in a hospital context (since the specificities of each context are
diverse). This will make it possible to introduce changes that derived from the results of these
same studies in a perspective of continuous quality improvement.

These conclusions also lead to reflection on the quality of the systems in use and the need for
updating/adapting them considering the current requirements. Since the beginning of this
century, almost every nurse in Portugal uses a NIS (SAPE® — former SClinico®), with the ICNP™™
as a taxonomy for the building of Nursing Diagnosis and Interventions [107].

With the analysis of the national nursing documentation system [6], performed by CIDESI-
ESEP upon request by the Portuguese Ministry of Health, it was highlighted that the use of a
taxonomy or classification is not enough to comply with the current requirements of

representation of the nursing discipline and of semantic and technical interoperability.
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That is why CIDESI-ESEP evolved to the building of a Nursing Ontology (NursingOntos), a
multilingual and customizable terminology system that can run on the backend of any nursing
information system to be developed, representing the core concepts of the profession
(assessment data, diagnosis, objectives and interventions) and the relationships between them
[108], regardless of the formats that are presented to users in the "front end" and allowing a
high level of interoperability [109].

With the approval by Portuguese OE since 2019 [110], this ontology is set to be incorporated
in the new EHR to be developed by SPMS and by private health providers groups and software
companies.

Regarding future work, there are several stages and future projects associated with this
Investigation. Thus, and in accordance with the “Authorization for the study from the Ethics
Committee of ARS North”, the results will be communicated, as soon as the study is concluded,
to this entity.

The study will also be shared, expectedly, until the end of 2023, at a multidisciplinary meeting at
the researcher's functional unit and at a Plenary Meeting of the Technical Councils of ACeS
Tamega |l - Vale do Sousa Sul.

It is also intended to prepare and publish a scientific article in a magazine (to be designated) and
to present an Oral Communication in a Nursing Congress (to be designated).

In conjunction with one of the authors of the questionnaire used (and Professor Co-advisor of
the present dissertation), it seems important to try to develop a new instrument/questionnaire,
graphically more appealing and in a smaller format. Thus, the questions with greater weight in
each dimension resulting from the EFA of the various studies carried out to date, may be

considered.
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Questionario Sobre Satisfacdo do Utilizador de Sistemas de Informacao em Enfermagem (SIE)
Este questionario faz parte do projeto de inve stigacao intitulado “Satisfacao dos Utilizadores de Sistemas de
Informacao e Documentagao de Enfermagem em Suporte Eletronico: um Estudo no ACeS Tamega Il - Vale do Sousa
Sul", da autoria de Carla Lourengo, no ambito do 2° Ciclo de Estudos em Informatica Médica da Faculdade de
Medicina e da Faculdade de Ciéncias da Universidade do Porto, e tem como objetivo geral descrever o nivel de
satisfagao dos Enfermeiros deste ACeS, enquanto utilizadores de sistemas de informagao de enfermagem em
suporte eletrénico.

Este questionario foi construido por Filipe Pereira @ Emesto Jorge Morais, docentes e investigadores da Escola
Superior de Enfermagem do Porto, dado nao existir nesta area nenhum questionario de Avaliagao de Satisfagao do
Utilizador do Sistema de Informagao em Enfermagem suficientemente abrangente.

Dada a pertindncia desta tematica, solicita-se que dé a maxima atengao as questoes colocadas, traduzindo nas
respostas a sua opiniao refletida e sincera.

Os dados recolhidos serao tratados confidencialmente e, por conseguinte, os resultados da pasquisa nao irao
identificar os inquiridos, garantindo-se assim 0 anonimato.

Por favor, preencha completamente os circulos com esferografica azul ou preta e certifique-se que respondeu a todas
as questoes.

A sua colaboracao é fundamental para a realizacao deste projeto!

Para ialﬁr q.uestao relacionada com este questionario, podera contactar a investigadora através do mail:

| Caracterizagao do respondente

Sidede:| | | anos b) Género Sexual: O Feminno () Mascuino
c:) Categoria Profissional:

QO Enlermeiro

O Eni* Graduado

Q© Enl* Especialista

© Eni.* Chelo

| I 1 I N 1 I Y

d) Ha quanto tempo exerce fungbes neste servigo? D] anos completos.

e) Teve formacdo antes da implementagdo do(s) SIE em uso no servico? O Sm (O Neo
e.1.) Se sim, quantas horas de formagédo frequentou? EEED

i v enninr i sae off T TN N NN T T T T Y O A O I

g) Ja foi ou é formador parametrizador/facilitador? O Smm O Nao
h) Para responder a este questionario vai basear-se em que SIE (nome e versdo, se possivel) que utiliza actualmente ?

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

i) Ha quanto tempo utiliza o SIE que referiu? Dj anos completos.

j) Que SIE(s) ja utilzou (nomes e versdes, se possivel)?

ESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

| Caraclerzagao do servico

Qual quais ofs) SIE que estaestio em uso no servico (nome, versio e tempo de implementacdo, se possivel)?
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Enquanto utilizadon(a) de Sistemas de Informagac em Enfermagem (SIE), responda &s questdes considerando o ™" como
"pouco satisfeito” @ 0 "5" como "muito satisfeito”.

Pouco satisisiic Kuilo satisisiio
1. A=lativamente 2 linguagem utilizada no SIE em uso para a construgio
dios enuncizdes. ..
1.1. ._.dos diasgndsticos de Enfermagem, considera-se: o [ o O [
1.2. _.das inervengdes de Enfermagem, considera-se: o ] 2 o L]
1.3, ...dos resultados de Enfermagem, considera-s=: O - & O -
2 Relativamente & importdncia atribuida a "Avaliagdo inicial de O I ) O I
enfermagem”, na estrutura anguitectdnica do SIE em uso, considera-se:
3. Relativamente & importéncia atribuida aos "Diagndsticos de . ) ) O )
enfermagem”, na estrutura anguitectdnica do SIE em uso, considera-se:
4. Hehtmanfz?;smﬁn;?:ﬁ.a Ell:ril:r,.l'da as "Intervencies nle- . o o 0 o o
Enfermagsm”, rquitectinica do SIE em uso, considera-ss:
5. Relativemente & importancia atribuida aos "Resultados de o o IS o o
Enfermagam”™, na estrutune arquitectdnica do SIE em uso, considera-ss:
& Relativements & associagio entre um disgndstico especifico, as o o IS o o
respectivas intervencies e resultados de enfermagem, considera-ze:
7. Aslativamente ao nivel de apoio & tomada de decisdo clinica,
proponcionade peby S1IE em uso, na identficagio:
7.1. _.dos diagndsticos de Enfermagem, considers-sa: o O o O o
72 .desimernvengbes de Enfermagem consiersse: | O L= S . e ___° ___
7.3. _.dos resultados (aleracéo status diagndstico | termo dos o o Ie o o
diagndsticos) de Enfermagem, considenz-sa: g
8 Relativamente aos dispositivos'mecanismos de alerta disponiveis
na SIE em uso (ex. alergias, intermcpbes medicameniosss, ..., [ (] i (] [
congidera-se:
3. Relstivemente & capacidade do SIE em uso de representar os o o IS o o
cuidados efectivamenie prestados ao cliens, considera-se:
10. Relstivemente & capacidade do SIE em uso em realizar
actualzagdes dos conteddos | parametrizagao, em fungio das b (] [ [ (]
necessidades especificas do senago, considera-se:
11. Relativamente & capacidade do SIE em uso em realizar o I o) o I
actualiz agdes baseadas na evidéncia centifica, considers-se:
12. Relativamente acs mecanismos de acesso individual ao processo
clinico do cliente (pessword, reeirigies do utilizador) do SIE em usa, O (] [ T (]
considera-sa:
13, Relstivamente ecs mecanismos/dispositivos de gestao de acesso
de gutros profissionais 8 documentagdo disponivel no SIE em uso, [ (] [ [ [
considera-se:
14_ Relativamente & manuiengac dos dados do cliente ("arquive™) ao p - .
longo do tempo no SIE em uso, considers-sa: o o o o o
15. Relativamente 2o nivel global de seguranga/proteccéo dos dados
dos clientes do SIE em uso face & utiizagtes indevidas *por estranhos” O (] [ [ (]
(hacksrs], considera-se:
16. Relativamente 2o nivel global de seguranca'protecgéo dos dados
dos clientes do SIE em uso, fece a ulilizagdes indevidas “por utilizadores p P
autenticados” (dados j& documeniados passives de ser alterados por o o O o o
oufro profissional), considera-se:

Desenhado por- ESER | OIT
CITCDO 605

78



e

612495

ecep B

A
SR TN 0 POTLD

Q

Pouoo satisisiio Muiln satisisiio

17. Relativaments 2os mecanismos de seguranga que impedem a
documentagioe de dados aberrantes no SIE em uso (2x: "“Temperatura
comporal -60%C"), considere-se:

18. Relativaments & possibilidade de documentagio da informacio
que reporta como relevante para o exercicio da actividade
profissional, considers-se

18. Relativameanie ao acesso & informagio necessdria para o exercicio
da actividade profissional, considers-ss:

20. Relativamenie 3 partilha de informagao documentada no SIE em usg
nie mesma instituicdo entre semvicos diferentes. por Enfermeings:

20.1. Mo gue se refere 20 conteddo da informagao partilhada,
considers-ss:
Mo que = refere 2 quantidade da informacao partilhada,
considers-ss:
Mo gue s refere 2 compreensibilidade da informagio,
considers-gs:
21. Relativamente 3 partilha de informagio documentada no SIEem
u=0, Na mesma instituicio entre servicos dierentes. entre
Enfermeires e gutros profissionais de saode (ex: médicas):
21.4. Mo que s refere 20 conteddo da informagio partilhada,
considers-ss:
Mo que s refere 2 quantidade da informacao partilhada,
considers-gs:
Mo gue s refere 2 compreensibilidade da informagéo,
considers-gs:
22_ Relativamente 3 partilha de informacio documentads por outros
profissionais de sadde (Ex. Médicas) no seu sistema de informagan
BT UED:

224, Mo que s refere 20 conteddo da informagio partilhada,
considers-ss:
Mo que s refere 2 quantidade da informacao partilhada,
considers-ss:
Mo que s redere 2 compreensibilidade da informagao,
considers-gs:
23. Relativamente 3 partilha de informagao documentada no SIEem
u=0, entre instituicoe s dilerente s, entre Enfermeiros

231, Mo que s refere 20 conteddo da informagio partilhada,
considers-ss:

Mo que s refere 2 quantidade da informacio partilhada,
considers-ge:

Mo que =2 e 3 compreensibilidade da informagao,

considers-se:

o o o o o
o o o o o
o O o o o
o] o o o] o
o C = o C
o o o o o
o o o o o
o o o ] o
o C o o li'_}
o ) o o &
o (] O o ]
L] o o L] o
o o o o o
o O O o O
L] o L o o
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24_ Felativamenie 3 partilha de informagéo documentada no SIE em uag
entre instituicdes diferentes, entre Enfermeiros e outros profissionais
de salde:
24.1. M gue se refere 20 conteddo da informagéo partilhada, ;s ;
COnEiders-se O C Q O e
ﬁﬁi-ider;: gue s refiere & quantidade da informacio partilhada, 0 O o 0 O
243, Mo gue s refers 2 compreensibilidade da informagaao,
COonEiders-se: O © O O ©
25 Relativamente aos mecanismos de apoio téenico do "servigo de
informadtica™ da sua insfiuigio ao SIE em uso:
25.1. Mas horas de expedients, considera-se: [ [ o [ [
252, Fora das horas de expedients, considers-sa: e 8 . L .

5e considerar parinents, indigue por favor algumas sugestdes de melhoria do apoio dos servigos de Informética

25 Relativemente a0z mecanismos de apoio téenico 2o SIE em uso:

| __ 251, _MNe que respeita a0 spoio enico presencial, considers-se: | O ___ ¢ C ____ ©_____ © 8 ___|
5.2 Mo que respeita a0 apoio Bcnico por telefone, considera-sa: o O . O o

253, _ Noaue respeita 30 poio enico poremail consideraze: | O O O O O |
254, Mo que respeita aos rne-l::anlamna de ajuda do praprio o o 3 o e

sistema (ex. helpdeck], considera-sa
Z7. Relatvaments 20 apoio quotidiano dos enfermeires
formadores facilitadores parametrizadores do SIE em uso, considers-ss i) '] O [ ]

5e considerar perinente indigue slgumas sugesties de melhoria no apoio téenico &0 guotidiane dos Enfermeins

28 Relativamente 3 fequénciz de actualizagdes dos conteddos !
parametrizagio do SIE em uso, em fungo das necessidades ') ' 0 [ )
especificas do senigo, considers-se:
29 Relatvamenie 3 apresentacao grafica dos interfaces ("Papginas
apresentadas”) no SIE em uso:

251, D "swaliagéo inicial do cliente”, considemn-sa: k k
D liagdo inicial do cli ickes o o o o o

2.2 Do “plano de cuidados do cliente”, considera-se L) o o (&) )
23.3. D3 "documentacio da execucao das intervencoes _ _ \
sutdnomas de Enfermagem® do chente, considers-ss: O C O O o
254, Ca “documentagio da execugao das imevengies
interdependentes de Enfermagem” do clente, considera-se: o = O = o
235, 3 "documentagao da evolugas resultados de
Enfermagem” considera-g2; Q - © Q ©
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30. Considerando 2 prontidac de resposta (velocidade de
processamento) do SIE em uso:

30.1. Relatvamenie ao tempo que despende/gasta na execugio
da documentagio dos cuidados, considera-se:

0.2 Relatvamente a velocidade de registo, grevagio e reserva
dos dados, considen-se:

30.3. Helatvamente 3 velocidade de acesso a informagao ja
docume ntada por enfermeiros, considera-se:

30.4. Aelatvamente 3 velocidade de acesso a informagao ja
documentada por cutros profissionais de sadde, considera-za:

5e entender adequads, indigue por favor slgumes sugesties de melhaoria

de velocidade/prontiddo de resposta do SIE em uso

31. Relativaments & quantidade de terminais (computadomes)
disponiveis para proceder & documentagdo no SIE em uso,
considera-ge:

32. Relatvaments & qualidade dos erminais [computadores)
disponiveis para proceder a documentagao no SIE em uso,
considera-ss:

33. Relativemente & formagio prévia que teve oporfunidade de
freguentar sobre a uiilizeg8o do S1E em uso, considens-se:
34. Sobre a formagio continua (caso exista) relatva 3 ublizagso do SIE
&M USD, Considers e
35. Relativaments g0 contributo do SIE em uso na promegao da
eficiéncia dos cuidados de enfermagem gue pesia ao cliens,
considera-es:
35 Relativemente s0 contributo do S1E em uso na promogio da
capacidade de tomada deciso & autonomia no exercicio da sua
actividade profissional, considers-sa:
37. Relatiwvemente eos contributos, da wilizagdo do S1E em uso, na
produtividade do exercicio da sua actividade profissional,
considera-ss:

33. Relativemente sos contributos prestados pelo SIE em uso na
promagdoe da formac&o & inve stigagio em enfermagem, considers-se:
39. Relatvamente scs contributos do SIE em uso para & promogac dos
panhos em salide dos clientes, considers-sa

40 Relatvaments 2 guantidade dos indicadores relativos aos
cuidados de enfermagem que sao gerados & partir do SIE em uso,
considera-se:

41 Relativaments & gualidade dos indicadores relativos aos cuidados
de enfermagem que sao gerados a partir do 5|E em uso, considere-se:
42_ Relativamenie aos contributos do SIE em uso ne promogao da
comunicagdo entre os diferentes niveis de gestdo da instituigo (e
Enf. Chete, Director), considera-se:

Desenhade por- ESEP | CIT
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43_ Tendo em consideracdn os eventuais indicadore s relativos aos
cuidados de enfermagem que =80 gerados pelo SIE em usa:

43.1. Aelatvemente A ufilzagse da informagio documentada na
esiratégia de gestdo de recursos humanos, considera-ge: o o O o o

432 Aelativamente 3 utilzagio da informagio documentada na
estratégia de gestao de recursos materais no Servico, [ [ 0 [ [
considere-se:

44 Relatvemente 3 facilidade de utilizagao do SIE em u=o,

considera-se: o © o o C

45, Relatwamentz ao SIE em uso, considera que este integra funcionalidades desnecessdnas? (O Sim (O Mao

45.1 Se considerar perinente indigue, por fevor, as funcionehdades que considers desnecesEarias:

45. Se dependssse de si deinaria de ulilizar este sisiema de informagan? (O S5m0 Nao

Muito obrigado pela sua colaboragao!
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Appendix 2: Organogram of the Functional Units of ACeS Tamega Il - Vale do
Sousa Sul
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Organogram of the Functional Units of ACeS Tamega Il - Vale do Sousa Sul [I11]

é - GABINETE DO CIDADAO DIRETOR EXECUTIVO UNIDADE DE APOIO A GESTAO
. Marcelo Soares Fernando Malheiro Marilla Machado
Claudia Silva L ) L )
[ B DIRECAO DE ENFERMAGEM
CONSELHO EXECUTIVO lolanda Couto
CONSELHO DA COMUNIDADE Fernando Malheiro =) Herminio Alves
Paulo Silva Dagmara Paiva Emilia Redondeiro
Paulo Silva Maria José Reis
L | ) Roséario P. Vieira
CONSELHO CLINICO ( Y
R x eV Dagmara Paiva EQUIPA COORDENADORA LOCAL
CA DO UTENTE lolanda Couto ] Herminio Alves
lolanda Couto
Alice Gongalves . J
UNIDADES DE CUIDADOS UNIDADES DE CUIDADOS UNIDADES DE SAUDE FAMILIAR UNIDADE DE SAUDE PUBLICA UNIDADE DE RECURSOS
NA COMUNIDADE DE SAUDE PERSONALIZADOS Fatima Marques ASSISTENCIAIS PARTILHADOS
Castelo de Paiva Cristiana Setas
G:gd??redes/Rebordosa Castelo de Paiva USF Paiva Douro - David Silva [
UCSP Oliveira do Arda - Barbara Vaz 5
denrea roreges T
Penafiel USF Baltar - Ana Penas
Penafiel UCSP Galegos - Armando Aurélio USF Cristelo - Daniela Ferreira
UCC Cuidar Penafiel UCSP Tamega e Douro - Beatriz Soares USF Nova Era - Carla Duarte m
Ana Paula Silva USF Paredes - Sandra da Costa e S&
USF Salvador Lordelo - Catia Novais
USF Sao Miguel Arcanjo - Patricia Borges Fernandes
USF Tempo de Cuidar - Nuno Rodrigues
USF Terras de Souza - S6nia Marcelo
Penafiel
USF 3 Rios - Alvaro Mendes
USF Egas Moniz de Ribadouro - Susana Soares
USF Sao Martinho - Marta Lamas
USF Sao Vicente - Carla Soares
USF Uniao Penafidelis - Celeste Marinho

Source: |. ACSS - Administracdo Central do Sistema de Saude, “Organogram of the Functional Units of ACeS Tamega Il - Vale do Sousa Sul,” 2023. [Online].
Available: https://bicsp.min-saude.pt/pt/biufs/|/10003/QUEM SOMOS/Organograma ACES VSS 10022023.ipg. [Accessed: 14-May-20231.



Appendix 3: Authorization for the use of the data collection tool
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Autorizacao para a utilizacao do “Questionario Sobre Satisfacao do Utilizador

de Sistemas de Informacao em Enfermagem (SIE)
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Appendix 4: Authorization for the study from ACeS Tamega Il - Vale do Sousa Sul
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GOVERNQ DF
? PORTUGAL

» s "o Projeto/Estudon.?____ /

ar— ARS NORTE

Data de Recegéo: / /

PROJECTO DE INVESTIGACAO

Identificagio do(s) investigador(es) do estudo

[ Nome Completo: Carla Manuela Pinto Lourengo |
[ Contacto telefénico I ]
m Bl (profissional) (pessoal) |

Qualificagdio Académica: Licenclatura em Enfermagem; Pés-Graduagdo Enfermagem Gerontogeriatrica; Pés-
Graduagdo Enfermagem Avancada; Especialista Enfermagem Médico-Cirlirgica; Mestrado (ndo conferente
de grau) em Informdtica Médica

FungBes que desempenha: Enfermeira Especialista
Instituigio: (ACES Téme!g Il -Vale do Sousa Sul)

Designagdo do Estudo: “Users Satisfaction Regarding Nursing Information and Documentation in Electronic
Health Records: a Study at the Health Centers Group Témega il - Vale do Sousa Sul”

| Area cientificaem que se enquadra o estudo: Informatica Médica — Sstemas de informagao B

| Vigénela do Estudo (Data de principioe de fim): Outubro de 2021-Setembro 2022 |

Tipo de andlise (quantitativa, qualitativa): paradigma quantitativo, com abordagem descritiva, exploratéria
e de cardter transversal.

Palavras — chave: Sistemas de Informagio de Enfermagem; Avaliac3o da Satisfagdo do Utilizador; Registos
de Saide Eletrénicos

Co-Investigador(es) (quando aplicével): N3o aplicivel
Nome(s) Completo(s): Nio aplicavel

OUTROS PROFISSIONAIS ENVOLVIDOS (Exemplo: Orlentador)

Nome(s) Completo(s) / Instituiciio:

- Orientador: Prof. Dr. José Alberto da Silva Freitas / Faculdade de Medicina da Universidade do Porto
- Coorientador: Prof, Ernesto Jorge de Almeida Morais / Escola Superior de Enfermagem do Porto

OUTRAS INFORMACOES SOBRE ESTUDO

Objetivo Geral: Descrever o nivel de satisfacdo dos Enfermeiros enquanto utilizadores de Sistemas de
Informacdo e Documentagio de Enfermagem em Suporte Eletrénico no ACeS Taémegall - Vale do Sousa Sul,
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£ SORMRRE | mwemwe | ARSNORTE -

Adricisteao Wgional R
G SWido da Nerte, 1P,
Metodologia: este estudo insere-se no paradigma quantitativo, com abordagem descritiva, exploratériae de
cardter transversal, Serd aplicado o “Questiondrio sobre Satisfagio do Utilizadorde Sistemas deInformagéo
em Enfermagem”, sendo a amostragem ndo probabilistica e a amostra constituida por enfermeiros em
exerckio de fungbes hd mais de trés meses nasUnidades Fundionais do ACeS Tamegal! - Vale do Sousa Su 1,
que aceitem participar de forma esclarecida, livre e informada. Tedos os participantes ser3o esclarecidos
quanto 20s objetivos e 3 metodologia do estudo, tendo por base a garantia de todas as normas de

confidencialidade e de anonimato. Os dados serdio processados e analisados na plataforma SPSS, sendo que
posteriormente serfo eliminados,

Populaclio alvo: totalidade dos enfermeiros do ACeS Tdmega Ii- Vale do Sousa Sul que usem sistemas de
informagio e documentacio de enfermagem em suporte eletrénico.

Critérios de inclusfio: totalidade dos enfermeiros do ACeS Tamega !l-Vale do Sousa Sul que usem sistemas

de informagdo e documentacdo de enfermagem em suporte eletrénico, e que exercam fungbes hd mais de
trés meses nas Unidades Funclonais,

Método de recolha dados (anexar instrumento recolha): “Questiondric sobre Satisfacdo do Utilizador de
Sistemas de Informagtio em Enfermagem® (ver anexo)

Descrigdo do que- consiste a colaboragiio do ACeS: autorizagdo para a aplicagdo dos questiondrios nas
Unidades Funcionais do ACeS.

Termo de Responsabilidade

Declaro assumir a lideranga dientifica do projeto / estudo e as responsabilidades decorrentes da sua boa

execucdo, bem comoa dar feedback do estudo em causa e suas conclusdes ao ACeS Tamega Il - Vale Sousa
Sul,

Data: 23/07 |22

o
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GOVERNO DE

PORT[]GAL BV ILH0 Dk WK

Favoravel

Data: 25 de maio de 2022
Assinaturas:
'\_-:'.:_ ﬂ G C

ARS NORTE
X, I . A |1

Projeto /ERwdong _ ¥

Dota de Recepda / F

PARECER CONSELHO CLINICO E DE SAUDE

N
R

E Nio Favordvel D
Favoravel, mas condicional a parecer favoravel pela Comisséo de Etica para a Satde da ARS Norte

7 DIRETOR EXECUTIVO
t¢
ACeSVSS
Nada a opor 4 sua realizagio, i), 0~ |2 17g)

8 g .
SLTuparmento Ll » Cagels ’ /
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Appendix 5: Authorization for the study from the Ethics Committee of ARS North

9l



ARSN - s_2022_00022_2022-10-18

?REPOBUCA % SNS ' ARS N(),R.TL

PORTUGUESA §, SERVIGO NACIONAL

o_— DE SAloE
Exmo./a Senhor/a

P
. Diretor Executivo

Dr. Femando Malheiro
ACES Tamega Il - Vale do Sousa Sul
Travessa Rua Marqués do Pombal
4560-682 Penafiel

Sua referéncia Data Nossa referéncia Data

CE/2022/166 2022-10-18

Assunto: Parecer sobre o Estudo 20220083 - "Users Satisfaction Regarding Nursing
Information and Documentation in Electronic Health Records: A Study at the Health
Centers Group Tamega Il - Vale do Sousa Sul"

para conhecimento, junto se envia o Parecer desta Comiss3o de ética para a Salde sobre o Estudo 20220083 - "Users
Satisfaction Regarding Nursing Information and Documentation in Electronic Health Records: A Study at the Health
Centers Group Tamega |l - Vale do Sousa Sul".

Com os melhores cumprimentos de,

COMISSAO DE ETICA

Maria José Fermreira Santos )
Presidente da Comissao de Etica

Anexofs): 1 Parecer

Rua Santa Cataring, 1288 4000-447 Poro
Telefons: 220411000 E-mall: arsn@arsnorte min-sauce pt Webaits: waw.arsnorte min-saude pt mn
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et () | SR [ 205 n0xT

P DE SALIDE

D D E DATA: 2022-08-14 EXARADO NA ATA N° 2022_35
COMUNICACAD  INFORMACAOD  PARECER  REFERENCIA: CE/2022/105 REUNIAO DE 2022-10-13
PARA .....: CONSELHO DIRETIVO
em— DELIBERADO AUTORIZAR
DE......: COMSSAODE ETICA 2022-10-13

ASSUNTO ..: P120220083 - Users Satisfaction Regarding Nursing Information

and Documentation in Electronic Health Records: A Study at the

Health Centers Group Tamega Il - Vale do Sousa Sul
Presidente do CD

A- Apresentagio do pedido em apreciagdo

A Comiss3o de Eticaparaa Salde da Administrac3o Regional de Salide do Norte,

I.P. recebeu o pedido de parecer sobre o projeto intitulado "Users Satisfaction Maria Clara Castro

Regarding Nursing Information and Documentation in Electronic Health Records: A Vice Presidente do CD

Study atthe Health Centers Group Tamega Il - Vale do Sousa Sul®, formulado por

CARLA MANUELA PINTO LOURENCO, enfermeira especialista a exercer fungdes
no ACES Tamega Il - Vale do Sousa Sul, no dmbito do Mestrado em Informatica
Médica da Faculdade de Medicina da UP.

O pedido de parecer foi instruido com os documentos obrigatorios para a sua Paula Duarte
submiss3o. Vogal do CD
B - Identificagio de questoes com eventuais implicagoes éticas ou
metodologicas

Este estudo insere-se no plano cumicular do Mestrado em Informatica Médica com
aorientapf'odo Professor Doutor José Alberto da Silva Freitas (Faculdade de
Medicinada Universidade do Porto) e coorientagdo do Professor Emesto Jorge de
Almeida Morais (Escola Superior de Enfermagem do Porto), com intuito de obter o
grau de Mestre em Informatica Médica. O Estudo presente sera aplicado em
contexto  de cuidados de salde comunitarios e tem como objetivo principal
descrever o nivel de satisfacio dos Enfermeiros enquanto utiizadores de
Sistemas de Informag3o e Documentag3o de Enfermagem em Suporte Eletronico
no ACeS Tamega Il - Vale do Sousa Sul. Neste estudo sera implementado como
instrumento de recolha de dadoso'OuesﬁonériosobmSaﬁsfaqsodoUﬂizadOfde
Sistemas de  Informag3o em Enfermagem” (Campos, 2012), sendo os dados
posteriormente processados e analisados em base de dados na plataforma SPSS.
Os dados serdo desde o inicio do processo anonimizados, sendo que n3o existe
forma de haver identificag3o do participante nos resultados. O estudo insere-se no
paradigma quantitativo, com abordagem descritiva, exploratoria e de carater
transversal, sendo a amostragem n3o probabilistica e a amostra constituida por
enfermeiros em exercicio de fungdes ha mais de trés meses nas Unidades
Funcionais do ACeS Tamega Il - Vale do Sousa Sul, que aceitem participar de
forma esclarecida, livre e informada. Todos os participantes serdao  previamente
esclarecidos quanto aos objetivos e & metodologia do estudo  assinando o
consentimento informado de forma livre, tendo por base a garantia de todas as
nomas de confidencialidade e de anonimato. A amostra devera, idealmente,
comresponder a um minimo de 30 participantes de forma a corresponder a um
paradigma quantitativo. No entanto, é previsivel um nimero  significativamente
superior de participantes. O recrutamento sera efetuado previamente a recolha
dos dados, via correio eletronico, através do envio de  e-mail para o enderego
eletronico profissional dos enfermeiros do ACeS Tamega |l - Vale do Sousa Sul,
com a apresentag3o do estudo. Posteriormente, os  participantes que tenham
interesse em participar e que tenham assinado o consentimento informado e livre,
responder3o as questoes inerentes a0  questionario de recolha de dados.

Rua Santa Cataring, 1283 4000-447 Pord
Telofons: 220411000 E-mall: arsn@arsnorte min-s3ude.pt Webelte: waw.arsnorte min-saude pt 12
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O questionario apresenta questdes maioritariamente fechadas e é constituido por
trés secgdes: caracterizagio dos respondentes; caracterizagdo do SIE em uso no
servico; e um grupo de 48 questdes centrados na satisfagdo dos utilizadores
(enfermeiros) oomoscstemdemfmmqio

N3o existem custos assoaadosapamepa@omesmdo sendo esta voluntaria e
apresentando-se como possibilidade a desisténcia em qualquer momento do
processo de consentimento informado e livre, sem qualquer prejuizo do
Os dados recolhidos para 0 estudo ser3o meramente processados e analisados
para efeitos da investigacdo. Os dados manter-se-30 confidenciais e
anonimizados de acordo com os regulamentos e leis aplicaveis, ndo sendo
possivel, consequentemente, a identificag3o dos participantes no estudo.

A informac3o serd gerida  tendo em conta os pressupostos bioéticos da
investigacdo, considerando que sera criada uma base de dados na qual ird ser
gerada a informag3o que  posteriormente sera usada na dissertagdo. Toda a
informagdo gerada do estudo, ndo sera relacionada aos seus participantes e serd
s0 usada com este proposito. Analise estatistica dos dados sera com recurso ao
software IBM SPSS (Statistical Package for the Social Science).

Em resumo:

- Os participantes tém de assinar o consentimento informado para participarem no
estudo depois de serem esclarecidos do que consta o estudo e s3o livres de a
qualquer momento se retirarem do estudo sem qualquer necessidade de
justificacdo, e sem que tal traga qualquer consequéncia para o proprio;

- O estudo tem o aval da instituicdo onde se realiza (ACeS Tamega Il - Vale do
Sousa Sul);

- Os dados recolhidos serdo processados e analisados sem que haja
possibilidade de relag3o dos dados com os  participantes;

- Todos os dados serao utilizados para este estudo e ndo para outros fins;

- Os questionarios em suporte de papel serdo guardados em local seguro cujo
acesso sera so do conhecimento do  investigador;

- Os questionarios em papel ser3o so conservados pelo tempo previsto na lei para
trabalhos de investigac3o e posteriormente destruidos:

- Os dados serdo processados em base de dados protegida por palavra-passe e
trabalhados em SPSS ® versdo 27.

- Os dados a recolher s30 adequados aos objetivos do estudo e corespondem ao
Mmmw esses mesmos objetivos.

- Estdo acauteladas medidas técnicas e  organizacionais para processar os dados
de forma segura.

C - Conclusio

Reconhecendo a relevancia do estudo e apds analise em reunido ordinaria do més
de setembro, a Comiss3o de Etica para a Salde da ARSN considera que estio
assegurados os procedimentos que garantem o respeito das normas éticas
relativas & protecdo dos dados pessoais, dos direitos e dos interesses dos
participantes, pelo que delibera por unanimidade, dar parecer favoravel a realizagdo
do estudo.

A equipa de investigagio deve comunicar os resultados, assim que o estudo
esteja condluido.

Porto, 13 de setembro de 2022

Maria José Femeira Santos )

Rua Santa Catanina, 1268 4000-447 Poro
Telsfone: 220411000 E-mall: arsn@arsnonte.min-s3uce pt Webslts: www.arsnorte. min-saude pt
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CONSENTIMENTO INFORMADO, LIVRE E ESCLARECIDO PARA PARTICIPAGAO EM INVESTIGAGAO
de acordo com a Declarag3o de Helsinquia® e a Convengdo de Oviedo?

Por favor, leia com aten¢3o a seguinte informag3o. Se achar que algo esta incorreto ou que n3o esta claro, nao hesite
em solicitar mais informagdes. Se concorda com a proposta que |he foi feita, queira assinar este documento.

Titulo do estudo: “Users Satisfaction Regarding Nursing Information and Documentation In Electronic Heaith Records:
A Study At The Health Centers Group Tamega Il — Vale do Sousa Sul” (“SatisfagGo dos Utilizadores de Sistemas de
Informaggo e Documentagdo de Enfermagem em Suporte Eletronico: um Estudo no ACeS Témega 11— Vale do Sousa Sul”)

Enquadramento: Este estudo insere-se no plano curricular do Mestrado em Informatica Médica com a orientagao do
Professor Doutor José Alberto da Silva Freitas (Faculdade de Medicina da Universidade do Porto) e coorientagdo do
Professor Ernesto Jorge de Almeida Morais (Escola Superior de Enfermagem do Porto), com intuito de obter o grau de
Mestre em Informatica Médica. O Estudo presente sera aplicado em contexto de cuidados de saide comunitarios e tem
como objetivo principal descrever o nivel de satisfagdo dos Enfermeiros enquanto utilizadores de Sistemas de Informag3o
e Documentag3o de Enfermagem em Suporte Eletronico no ACeS Tamega |1 - Vale do Sousa Sul.

Explicacdo do estudo: Neste estudo sera implementado como instrumento de recolha de dados o “Questiondrio sobre
SatisfagGo do Utilizador de Sistemas de InformagGo em Enfermagem” (Campos, 2012), sendo os dados posteriormente
processados e analisados em base de dados na plataforma SPSS. Os dados serdo desde o inicio do processo
anonimizados, sendo que n3o existe forma de haver identificagdo do participante nos resultados. O estudo insere-se no
paradigma quantitativo, com abordagem descritiva, exploratoria e de carater transversal, sendo a amostragem nao
probabilistica e a amostra constituida por enfermeiros em exercicio de fungdes ha mais de trés meses nas Unidades
Funcionais do ACeS Tamega || - Vale do Sousa Sul, que aceitem participar de forma esclarecida, livre e informada. Todos
0s participantes serao previamente esclarecidos quanto aos objetivos e 3 metodologia do estudo assinando o
consentimento informado de forma livre, tendo por base a garantia de todas as normas de confidencialidade e de
anonimato.

Condicdes e financiamento: N3o existem custos associados 3 participagao no estudo, sendo esta voluntaria e
apresentando-se como possibilidade a desisténcia em qualquer momento do processo de consentimento informado e
livre, sem qualquer prejuizo do participante. O estudo obteve parecer favoravel por parte da Comiss3o de Etica da ARS
Norte.

Confidendialidade e anonimato: Os dados recolhidos para o estudo serdo meramente processados e analisados para
efeitos da investigac3o. Os dados manter-se-3o confidenciais e anonimizados de acordo com os regulamentos e leis
aplicaveis, n3o sendo possivel, consequentemente, a identificagao dos participantes no estudo.

Para esclarecimento adicional acerca de alguma duvida durante o processo, podera contactar:
Investigadora Principal: Carla Manuela Pinto Lourengo; Enfermeira Especialista em Enfermagem Médico-Cirurgica na
USHEE Mestranda em Informatica Médica; Te (N -~
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Mome do Investigador: Carla Manuela Pinto Lourenco

Assinatura do Investigador .. . .. o o o i e e e e s e e e e e v e e e e e DEEEE

=000 =000~ 0~ 0-0~0-0-0-0-0-0-0-0-0-

Declaro ter lido & compreendido este documento, bem como a5 informacdes verbais gue me foram fomecidas pela,/s
pessog)s gque ocima assing/m. Foi-me gorantida o possibilidade de, em gqualquer altura, recusar participar neste estudo
sem qualguer tipo de consequéncias. Desta forma, aceito participar neste estudo e permito a utiizacdo dos dados que
de forma voluntdrio forneco, confiondo em qQue apenas serdo utilizados para esto investigocdo € nas gorantios de
confidenciolidade e anonimato gue me sdo dodas pelofo investigador/a.

Mome do ParTICIPaENTE. ... .. (o e e et et s o e et e e e e e e e e e
BESIMBTUIED o ol et ot s s e o e e oo e e e e an et on e e e e e e Data: coooef oo f e

ESTE DOCUMENTO E COMPOSTO DE 2 PAGINAS E FEITO EM DUPLICADO:

UME VIA PARA ﬂfﬂ. Ihl"-"E'I'IGJMI}I1I|-FI.|"'JM.I OUTRA PARA & PESS0A OQUE CONSENTE
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Appendix 7: Content of the E-mail sent to Nurses with information about the
study
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“Subject: Important collaboration in Research Project

Good morning.

My name is Carla Lourengo and | am a Nurse at_

I am currently developing a research project entitled “Users Satisfaction Regarding Nursing Information
and Documentation In Electronic Health Records: A Study At The Health Centers Group Tdmega Il —
Vale do Sousa Sul”, within the scope of the 2nd Cycle of Studies in Medical Informatics of the Faculty of
Medicine and Faculty of Sciences of the University of Porto, which has the general objective of describing
the level of satisfaction of the Nurses of this ACeS, as users of nursing information systems in electronic
support.

| therefore come to invite Nursing Colleagues who have been working at ACeS for over 3 months to fill
in the “Nursing Information Systems User Satisfaction Questionnaire” that you will receive at your
functional unit, in the next few days, via internal mail, with a maximum estimated completion time of
15 minutes.

The “Informed Consent, Free and Clarified for Participation in Research” will also be sent to be
completed, and each nurse must keep a copy of it, forwarding the original informed consent, duly signed,
to me.

After the Nurses of each functional unit finish filling out the Informed Consents and Questionnaires, they
must be placed in the envelope and forwarded to my functional unit- via internal mail.

The completed documentation must be sent to my unit within a maximum period of 15 days dfter
receipt of the same.

With regard to the questionnaire, given the pertinence of this topic, fellow nurses are asked to pay
maximum attention to the questions asked, translating a reflected and sincere opinion into the responses.
The collected data will be treated confidentially and, therefore, the research results will not identify the
respondents, thus guaranteeing anonymity. It will also be important to completely fill in the circles with
a blue or black ballpoint pen, making sure that all questions have been answered.

The participation of Nursing Colleagues is essential for the realization of this project, thanking you in
advance for your collaboration.

For any question related to this questionnaire, the researcher can be contacted through the e-mail

address: -

Sincerely,

Carla Lourenco

Nurse Specialist in Medical-Surgical Nursing
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Note: email translated into English from the original in Portuguese
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Appendix 8: Exploratory factor analysis: total variance explained
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Fl 2 3
Equipment: Speed, Architecture, Language, Decision Support (Nursing Process) Benefits and
Quality and Quantity and Graphics Security

Component

Q30.2 Considering the response readiness (processing speed) of the NIS in use: Regarding the speed 809 721
of registration, recording and data reservation ’ ’
Q30.1 Considering the response readiness (processing speed) of the NIS in use: Regarding the time 804 762
you spend/spent in carrying out the documentation of care ’ ’
Q30.4 Considering the response readiness (processing speed) of the NIS in use: Regarding the speed

. . . ,801 772
of access to information already documented by other health professionals
Q30.3 Considering the response readiness (processing speed) of the NIS in use: Regarding 779 ,710
Q32. Regarding the quality of the terminals (computers) available to carry out documentation on the 541 449
NIS in use ’ ’
Q44. Regarding the ease of use of the NIS in use ,500 ,565
Q31. Regarding the number of terminals (computers) available to carry out documentation on the 433
NIS in use ’
Q7.1 Regarding the level of support for clinical decision-making, provided by the NIS in use, in the
) P L ,809 713
identification... of Nursing diagnoses
Q7.2 Regarding the level of support for clinical decision-making, provided by the SIE in use, in the 795 717
identification... of Nursing interventions ’ ’
Q29.2 Regarding the graphic presentation of the interfaces ("Displayed Pages") in the NIS in use: 687 655
From the "client's care plan" ’ ’
Q1.2 Regarding the language used in the NIS in use for the construction of statements... of nursing 676 540
interventions ’ ’
Q29.4 Regarding the graphical presentation of the interfaces ("Displayed pages") in the NIS in use: 663 719
From the client's "documentation of the execution of interdependent Nursing interventions" ’ ’
Q29.3 Regarding the graphic presentation of the interfaces ("Displayed pages") in the NIS in use: From 646 701
the client's "documentation of the execution of autonomous Nursing interventions" ’ ’
Q6. Regarding the association between a specific diagnosis, the respective interventions and nursing 636 648
outcomes ’ ’
Q3. Regarding the importance attributed to "Nursing Diagnoses", in the architectural structure of the
NIS in use /625 ,563
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Q7.3 Regarding the level of support for clinical decision-making, provided by the NIS in use, in the

identification... of Nursing results (change in diagnostic status / term of diagnoses) s/ 599
Q4. Regarding the importance attributed to "Nursing Interventions”, in the architectural structure of 6l 59
the NIS in use ’ ’
QI3. Regarding the mechanisms/devices for managing access by other professionals to the
. . . . ,608 491
documentation available in the NIS in use
QI.1 Regarding the language used in the NIS in use for the construction of statements... of Nursing 605 434
diagnoses ’ ’
Q29.5 Regarding the graphic presentation of the interfaces ("Displayed pages") in the NIS in use: From
" . . . AT7 ,645
the "Documentation of the evolution / results of Nursing
Q29.1 Regarding the graphical presentation of the interfaces ("Displayed Pages") in the NIS in use: 325 455
From the "initial customer assessment” ’ ’
Q8. Regarding the possibility of documenting the information reported as relevant to the exercise 696 721
of the professional activity ’ ’
Q8. Regarding the alert devices/mechanisms available in the NIS in use (e.g. allergies, drug interactions, 633 546
) ’ ’
QI7. Regarding the security mechanisms that prevent the documentation of aberrant data in the NIS
. " — 2O ,633 499
in use (e.g.: "Body temperature =60°C")
Q19. Regarding access to information necessary for the exercise of professional activity ,625 ,627
Q4. Regarding the maintenance of customer data ("file") over time in the NIS in use ,589 ,533
QI5. Regarding the overall level of security/protection of NIS customer data in use against misuse
" . " ,584 ,528
by outsiders" (hackers)
Q2. Regarding the importance attributed to the "Initial Nursing Assessment", in the architectural
. ,583 ,591
structure of the NIS in use
Q42. Regarding the contributions of the NIS in use in promoting communication between the
I . ,578 ,660
institution's different management levels (e.g. Head Nurse, Director)
Q43.1 Considering any indicators related to nursing care that are generated by the NIS in use:
. . . . ,578 ,594
Regarding the use of the information documented in the human resources management strategy
Q9. Regarding the ability of the NIS in use to represent the care effectively provided to the client ,560 ,575
Q5. Regarding the importance attributed to "Nursing Outcomes"”, in the architectural structure of
) ,532 ,568
the NIS in use
Q8. Regarding the alert devices/mechanisms available in the NIS in use (e.g. allergies, drug interactions, 529 550
Q41. Regarding the quality of indicators related to nursing care that are generated from the NIS in 51 619
use ' ’
QI I. Regarding the ability of the NIS in use to carry out updates based on scientific evidence Sl 467
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Ql 3I Regarding the language used in the NIS in use for the construction of statements... of nursing 438 424
results ’ ’
Q39. Regarding the contributions of the SIE in use to promote health gains for clients 424 ,583
QI6. With regard to the overall level of security/protection of NIS customers' data in use, against
misuse "by authenticated users" (already documented data that can be changed by another ,406 A7
professional)
Q43.2 Considering any indicators related to nursing care that are generated by the NIS in use:
Regarding the use of the information documented in the strategy for managing material resources in ,405 ,607
the department
Q28. Regarding the frequency of content updates / parameterization of the NIS in use, depending on

: ,385 482
the specific needs of the department
Q40. Regarding the number of indicators related to nursing care that are generated from the NIS in 346 629
use ’ ’
Q35. Regarding the contribution of the NIS in use in promoting the efficiency of the nursing care 238 584
provided to the client ' ’
Q37. Regarding the contributions, of the use of the NIS in use, in the productivity of the exercise of 259 715
their professional activity ' ’
Q38. Regarding the contributions provided by the NIS in use in promoting training and research in 144 594
nursing ’ ’
Q36. Regarding the contribution of the NIS in use in promoting decision-making capacity and 178 673
autonomy in the exercise of their professional activity : ’
Q21.1 Regarding the sharing of information documented in the NIS in use, in the same institution
between different departments, between Nurses and other health professionals (e.g.: doctors): With ,806
regard to the content of the shared information
Q21.3 Regarding the sharing of information documented in the NIS in use, in the same institution
between different departments, between Nurses and other health professionals (e.g.: doctors): With ,753
regard to the comprehensibility of the information
Q21.2 Regarding the sharing of information documented in the NIS in use, in the same institution
between different departments, between Nurses and other health professionals (e.g.: doctors): With ,726
regard to the amount of information shared
Q24.3 Regarding the sharing of information documented in the NIS in use, between different
institutions, between Nurses and other health professionals: With regard to the comprehensibility of ,756
the information
Q24.2 Regarding the sharing of information documented in the NIS in use, between different
institutions, between Nurses and other health professionals: With regard to the amount of 727
information shared
Q20.3 Regarding the sharing of information documented in the NIS in use, in the same institution 669
between different departments, by Nurses... With regard to the comprehensibility of the information ’
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Q22.2 Regarding the sharing of information documented by other health professionals (e.g. doctors)

in your information system in use: With regard to the amount of information shared 613
Q20.2 Regarding the sharing of information documented in the NIS in use, in the same institution
f . . . ,757

between different departments, by Nurses... Regarding the amount of information shared
Q23.3 Regarding the sharing of information documented in the NIS in use, between different
S . - . . ,699
institutions, between Nurses... With regard to the comprehensibility of the information
Q20.1 Regarding the sharing of information documented in the NIS in use, in the same institution 762
between different departments, by Nurses... Regarding the content of the shared information ’
Q24.1 Regarding the sharing of information documented in the NIS in use, between different
institutions, between Nurses and other health professionals: With regard to the content of the shared ,581
information
Q23.2 Regarding the sharing of information documented in the NIS in use, between different
S - . . ,709
institutions, between Nurses... With regard to the amount of information shared
Q23.1 Regarding the sharing of information documented in the NIS in use, between different
S - . . ,704
institutions, between Nurses... With regard to the content of the shared information
QI2. Regarding the individual access mechanisms to the client's clinical file (password, user 277
restrictions) of the NIS in use ’
Q22.1 Regarding the sharing of information documented by other health professionals (e.g. Doctors) 590
in your information system in use: With regard to the content of the shared information ’
Q22.3 Regarding the sharing of information documented by other health professionals (e.g. Doctors) 654
in your information system in use: With regard to the comprehensibility of the information ’
Q26.3 With regard to technical support mechanisms for the NIS in use: With regard to technical 737
support by e-mail ’
Q26.2 With regard to technical support mechanisms for the NIS in use: With regard to technical 740
support by telephone ’
Q26.4 Regarding the NIS technical support mechanisms in use: With regard to the system's own help 689
mechanisms (e.g. helpdesk) ’
Q26.1 Regarding the technical support mechanisms for the NIS in use: With regard to face-to-face 682
technical support ’
Q27 Regarding the daily support of nurses who train/facilitate/parameterize the NIS in use ,600
Q25.1 Regarding the technical support mechanisms of your institution's "informatics department” to

. . ,605
the NIS in use... During office hours
Q25.2 Regarding the technical support mechanisms of your institution's "informatics department” to

. . A77
the NIS in use... Outside office hours
Q33 Regarding the previous training that you had the opportunity to attend on the use of the NIS in 546
use ’
Q34 On ongoing training (if any) regarding the use of the NIS in use ,529
Eigenvalue 27.798 5.815 4.037 2.842 2.598
Explained Variance (Total 61.557%) 39.712% 8.307% 5.767% 4.060% 3.711%
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Appendix 9: Aggregation of questions by Domains - Comparative table with the
previous studies
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Questions

1.1. 1.2, 1.3. 2. 3. 4. 5. 6. 7.l 7.2. 73. 8. 9. 10. I1. 12. 13. 14. 15. 16. 17. 18. 19. 20.1. 20.2. 20.3. 21.1. 21.2.

Domains
identified by
Campos (2012)

Nursing Process . . . . . . . . . . .

Information security and . . . . . . .
maintenance
IS support mechanisms . .

Technical Aspects

Benefits . . . ° °

Domains
identified by
Moreira
(2014)

Nursing process and . . . . . . . . . . . . . . . ) . .
Benefits
Information Sharing . . . . .
Support and Training
Graphics and Security . . . . .
Equipment: speed, quality
and quantity

Domains
identified by
Moura (2015)

Nursing process and . . . . . . . . . . . . . . . ) . .
Benefits
Information Sharing . . . . .
Support and Training
Graphics and Security . . . . .
Equipment: speed, quality
and quantity

Domains identified by
Silva (2016)

Information Sharing . . . . . . . .

Structure and content of . . . . . ] . ] . . . ° . . . . .
information necessary for
decision making

NIS support structures
and contributions

Security, data protection, . . .
and technical and training
support
Graphical presentation of
data

Domains identified in
the current study

Equipment: speed, quality
and quantity

Architecture, Language, . . ) . . . . . .
Decision Support
(Nursing Process) and
Graphics
Benefits and Security . ) ) . . . . ° . . . . .
Information Sharing . . . . . .

Technical Support and
Training
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Questions

22.1. 22.2.  223.

23.1.

24.2.  24.3. 25.1. 26.2. 26.3.

26.4. 27 @ 28.

29.1.

29.3.

29.4.

29.5.

30.1.

30.3.

32

33

Domains identified

by Campos (2012)

Nursing Process

Information
security and
maintenance
IS support
mechanisms
Technical
Aspects
Benefits ° . .

Domains identified by

Moreira (2014)

Nursing process
and Benefits
Information . . .

Sharing
Support and
Training
Graphics and
Security
Equipment:
speed, quality
and quantity

Domains identified by

Moura (2015)

Nursing process
and Benefits
Information . . .

Sharing
Support and
Training
Graphics and
Security
Equipment:
speed, quality
and quantity

Domains identified by

Silva (2016)

Information . . .
Sharing
Structure and
content of
information
necessary for
decision making
NIS support
structures and
contributions
Security, data
protection, and
technical and
training support
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Graphical
presentation of
data

Domains identified in

the current study

Equipment:
speed, quality
and quantity
Architecture,
Language,
Decision
Support
(Nursing
Process) and
Graphics
Benefits and
Security
Information
Sharing
Technical
Support and
Training
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Questions

34. 35. 36.  37. 38. 39. 40. 4I. 42. 43.1. 43.2. 44,

Domains
identified by
Campos (2012)

Nursing Process

Information security and
maintenance
IS support mechanisms .
Technical Aspects .

Benefits . . ° . ° . . . . .

Domains
identified by
Moreira
701 AN

Nursing process and Benefits . . . . . . . . . .
Information Sharing
Support and Training .
Graphics and Security
Equipment: speed, quality ]
and quantity

Domains

identified

by Moura
£IN1EN

Nursing process and Benefits . . . . . . . . . .
Information Sharing
Support and Training
Graphics and Security
Equipment: speed, quality ]
and quantity

Domains identified by
Silva (2016)

Information Sharing

Structure and content of
information necessary for
decision making

NIS support structures and . . . . . . . . . . . .
contributions

Security, data protection,
and technical and training
support
Graphical presentation of
data

Domains identified in
the current study

Equipment: speed, quality .
and quantity
Architecture, Language,
Decision Support (Nursing
Process) and Graphics
Benefits and Security . . . . . . ° ° . .
Information Sharing

Technical Support and .
Training
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