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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 DeLone 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 Tâmega II – 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) Tâmega II – Vale do Sousa Sul, where the 

records are, essentially, carried out electronically, in the SClínico® application. SClínico® 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 Tâmega II – 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 Tâmega II – 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. 
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RESUMO 

 

Os Sistemas de Informação em Enfermagem (SIE) em suporte eletrónico são utilizados na maioria das 

unidades de saúde do país. A avaliação do sucesso dos SIE é assim essencial, sendo a “Satisfação do 

Utilizador” uma das principais dimensões a ser avaliada no sentido de medir o sucesso dos sistemas de 

informação. Assim, o referencial teórico que sustentou o estudo foi o “Modelo de Sucesso dos Sistemas de 

Informação” de DeLone & McLean (1992; 2003). 

O estudo teve como objetivo descrever o nível de satisfação dos Enfermeiros enquanto utilizadores dos 

SIE em Suporte Eletrónico no Agrupamento de Centros de Saúde (ACeS) Tâmega II – Vale do Sousa Sul. 

A investigação realizada enquadra-se num paradigma quantitativo, com uma abordagem descritiva, 

exploratória e transversal. 

O instrumento de colheita de dados utilizado foi o “Questionário de Satisfação dos Utilizadores dos  SIE”, 

e os dados foram recolhidos entre novembro de 2022 e janeiro de 2023. 

O estudo foi realizado no ACeS Tâmega II – Vale do Sousa Sul, onde os registos dos enfermeiros eram,  

essencialmente, efetuados em formato eletrónico, na aplicação SClínico®. O SClínico® é considerado um 

Sistema de Registos de Saúde Eletrónicos (RSE) e é “o sistema de RSE mais utilizado no Serviço Nacional de 

Saúde Português”. 

A população do estudo correspondeu a todos os enfermeiros do ACeS Tâmega II – Vale do Sousa Sul: 

159 enfermeiros. Foi recolhida uma amostra de 98 participantes. Os dados obtidos foram submetidos a 

análise estatística, por meio de procedimentos descritivos e inferenciais. 

De forma global, os enfermeiros do ACeS Tâmega II – Vale do Sousa Sul mostraram-se moderadamente 

satisfeitos com o SIE que utilizavam. As duas dimensões em que os enfermeiros se mostraram menos 

satisfeitos relacionaram-se com o “Suporte Técnico e Formação” e com os “Equipamentos: Rapidez, 

Qualidade e Quantidade”. Os aspetos relacionados com a “Arquitetura, Linguagem, Apoio à Decisão 

(Processo de Enfermagem) e Grafismo” e “Partilha de Informação” foram as dimensões em que os 

utilizadores se mostraram mais satisfeitos. Verificou-se também que quanto maior o nível de formação 

prévia com o SIE, maior o nível de satisfação com os “Equipamento: Rapidez, Qualidade e Quantidade”; e 

quanto maior o nível de formação prévia, menor o nível de satisfação com a “Partilha de Informação”. 

Os resultados merecem reflexão não só à escala do ACeS como também da Administração Regional de 

Saúde, no sentido de melhorar as áreas onde os níveis de satisfação com os Sistemas de Informação em 

Enfermagem foram mais baixos, permitindo a melhoria dos Registos de Saúde Eletrónicos, o que terá 

impacto ao nível dos cuidados prestados. 
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INTRODUCTION 

Healthcare systems are constantly evolving and are influenced by multiple changes [1].  

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 - ICNPTM; 

▪ 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. 
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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) Tâmega II – Vale do Sousa Sul, NIS (as 

SClínico®) are used by nurses of this organization. SClínico® is considered an Electronic Health 

Records (EHRs) system.[11] 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 [11]. 

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 Tâmega II - 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 McLean 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 
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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 affective 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 DeLone and McLean [16]. 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 DeLone 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.  
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1. 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 [13]. 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 
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of their IS, namely, in clinical IS – essential resources for everyday activity of, for example, 

physicians and nurses [5]. 

 

1.1. 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 (EHRs), 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 
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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 Tâmega II - Vale do Sousa is SClínico®. SClínico® is 

considered an EHR system [11]. Indeed, SClínico®  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 SClínico® 
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(SClínico Hospital® and SClínico Primary Health Care®), has seen below (1.1.1.: SAPE® – Nursing 

Practice Support Syste and SClínico®). 

 

1.1.1. SAPE® (Nursing Practice Support System) and SClínico® 

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 ICNPTM – for the purpose of naming diagnoses, autonomous 

interventions and nursing outcomes; 

▪ Integrate 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 SClínico® is based. SClínico® 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 SClínico® 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]. 
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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, SClínico® currently has two versions: SClínico Hospital®, which is installed in 

more than 50 Hospitals and Institutes and works with the "Sonho V2" database; and SClínico 

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 SClínico 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 Tâmega II-Vale do Sousa Sul, the most widely NIS in use and on 

which the present study is focused is the SClínico 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].  
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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 Bürkle,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 DeLone 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 



11 

 

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

[42].  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: 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]. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2: Scheme of the Updated DeLone & McLean IS Success Model (2003) 

[12] 
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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 DeLone & 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 quality: 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 DeLone & 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 DeLone & 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.  
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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 SClínico®. 

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 

affective 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". 
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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 
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[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 SClínico® 

at ACeS Tâmega II – 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 [15]. 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 Tâmega II – 

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. 
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1.4. 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 Tâmega II – 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.  
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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 Tâmega II – 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. 
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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 1). 

Initially, it was considered feasible to study the entire population, that is, all nurses from ACeS 

Tâmega II - 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 Tâmega II - 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 Tâmega II – Vale 

do Sousa Sul). 

SClínico® 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 (SClínico®). 

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 (ICNPTM) 

in its backend. As of 2014, instead of SAPE®, SClínico® was implemented/used (according to data 

provided by the SAPE Group of the ARS North). 
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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 

Tâmega II - 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 [17]; and the researchers 
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responsible for developing the questionnaire are part of the CIDESI-ESEP (Centre for 

Information Systems and ICNPTM 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 "1" 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 (α) 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 (α), 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 (α) 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 1]: 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 – DeLone & 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 Tâmega II – 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 15 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 Tâmega 

II – 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 Tâmega II – 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 1, which is considered “Excellent” ([75] [76] [77]), and in line with 

the findings in the studies referenced in table 2. 

 

Table 1: 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 

Tâmega II - 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 SClínico®. 

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 Tâmega II – 

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 

SClínico® 
N N % 

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 15 15.8 

Professional Category 

Nurse 56 57.1 

Graduated Nurse 11 11.2 

Specialist Nurse 30 30.6 

Head Nurse 0 0 

Other 1 1.0 

Had training before the implementation of 

the NIS in use in the department 

Yes 27 28.4 

No 68 71.6 

The training was given by whom 
Nurses 15 60.0 

Others 10 40.0 

Has he/she been or is a 

trainer/parameter/facilitator 

Yes 5 5.7 

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 SClínico®, 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 41.44 8.49 

How long have they performed 

functions in the department 
98 0 33 12.62 9.15 

Hours of training attended 24 4 44 15.63 12.58 

How long have you been using the 

NIS 
77 0 22 9.05 5.49 

 

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 

 

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 M1 SD2 

Global Satisfaction Score 98 1.09 4.84 2.41 .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 

 
1 M: Mean 
2 SD: Standard Deviation 
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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 

 

 

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 SClínico®. 

It is a value expressed on a continuous quantitative scale, ranging from 1 to 5. 

Carrying out a global analysis of nurses' satisfaction with the NIS in use, on a scale of 1 to 5, 

considering that score 1 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®/SClínico® (in this study, results for other information systems were also 

presented) 
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Several factors may be considered here: is SClínico Hospital® better adapted to the needs of 

nurses than SClínico 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, 2011, cited by Hongyu, 2018) [82]. KMO can range from 0 to 1. 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 

Sphericity (BTS) 

Approximate chi-square 5660.334 

df 2415 

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 

Current Study 

(2022/2023) 

Equipment: Speed, Quality and Quantity 

Architecture, Language, Decision Support 

(Nursing Process) and Graphics 

Benefits and Security 

Information Sharing 

Technical Support and Training 

Campos (2012) [5] 

Nursing Process 

Information security and maintenance 

IS support mechanisms 

Technical Aspects 

Benefits 

Moreira (2014) [17] 

Nursing process and Benefits 

Information Sharing 

Support and Training 

Graphics and Security 

Equipment: speed, quality and quantity 

Moura (2015) [7] 

Nursing process and Benefits 

Information Sharing 

Support and Training 

Graphics and Security 

Equipment: speed, quality and quantity 

Silva (2016) [74] 

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 

 

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 
Number 

of items 
Min Max M SD 

Equipment: Speed, Quality and Quantity 7 1.00 4.86 2.10 .76 

Architecture, Language, Decision 

Support (Nursing Process) and Graphics 
14 1.00 4.86 2.66 .67 

Benefits and Security 24 1.08 4.83 2.43 .66 

Information Sharing 16 1.13 4.88 2.57 .62 

Technical Support and Training 9 1.00 4.89 1.95 .70 

Total Score 70 1.09 4.84 2.41 .57 

N = 98 

(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 11: Number of items and Cronbach's Alpha per Dimension 

Dimension 
Number of 

items 
Cronbach's Alpha 

Equipment: Speed, Quality and Quantity 7 .884 

Architecture, Language, Decision 

Support (Nursing Process) and Graphics 
14 .945 

Benefits and Security 24 .956 

Information Sharing 16 .935 

Technical Support and Training 9 .893 

Total Score 70 .982 

N = 98 
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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 with the “Equipment: 

speed, quality and quantity” 
98 1.00 4.86 2.10 .76 

 

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 

the time you spend/spent in carrying out the 

documentation of care 

98 1 5 1.95 .93 

Q30.2 Considering the response readiness 

(processing speed) of the NIS in use: Regarding 

the speed of registration, recording and data 

reservation 

96 1 5 1.92 .97 
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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 

documented by nurses 

96 1 5 1.93 .95 

Q30.4 Considering the response readiness 

(processing speed) of the NIS in use: Regarding 

the speed of access to information already 

documented by other health professionals 

98 1 5 1.91 .95 

Q31. Regarding the number of terminals 

(computers) available to carry out 

documentation on the NIS in use 

96 1 5 2.53 1.10 

Q32. Regarding the quality of the terminals 

(computers) available to carry out 

documentation on the NIS in use 

97 1 5 2.11 1.05 

Q44. Regarding the ease of use of the NIS in 

use 
95 1 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) [17] 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” 

 1 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% 

Q31. 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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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

Q30.2 Considering the response readiness

(processing speed) of the NIS in use: Regarding the

speed of registration, recording and data reservation

Q30.3 Considering the response readiness

(processing speed) of the NIS in use: Regarding the

speed of access to information already documented

by nurses

Q30.4 Considering the response readiness

(processing speed) of the NIS in use: Regarding the

speed of access to information already documented

by other health professionals

Q31. Regarding the number of terminals

(computers) available to carry out documentation on

the NIS in use

Q32. Regarding the quality of the terminals

(computers) available to carry out documentation on

the NIS in use

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

1: Little Satisfied 2 3 4 5: Very Satisfied
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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 (ICNPTM) – The Portuguese Nurses Order (OE) (2007) [4], defined that 

the NIS and electronic records should include the mandatory use of the ICNPTM. The ICNPTM 

“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 ICNPTM 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 Tâmega II - 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 

Process) and Graphics” 

98 1.00 4.86 2.66 .67 

 

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 

15).  

 

Table 15: Descriptive statistics of questions related to the “Architecture, Language, 

Decision Support (Nursing Process) and Graphics”  

Question N Min Max M SD 

Q1.1 Regarding the language used in the NIS in use for the 

construction of statements... of Nursing diagnoses 
98 1 5 2.86 .80 

Q1.2 Regarding the language used in the NIS in use for the 

construction of statements... of nursing interventions 
97 1 5 2.91 .82 

Q3. Regarding the importance attributed to "Nursing 

Diagnoses", in the architectural structure of the NIS in use 
96 1 5 2.90 .93 

Q4. Regarding the importance attributed to "Nursing 

Interventions", in the architectural structure of the NIS in use 
97 1 4 2.92 .98 

Q6. Regarding the association between a specific diagnosis, the 

respective interventions and nursing outcomes 
95 1 5 2.66 .94 

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

making, provided by the NIS in use, in the identification... of 

Nursing diagnoses 

96 1 5 2.68 .88 

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

making, provided by the SIE in use, in the identification... of 

Nursing interventions 

97 1 5 2.78 .88 

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) 

97 1 5 2.58 .89 

Q13. Regarding the mechanisms/devices for managing access 

by other professionals to the documentation available in the 

NIS in use 

98 1 5 2.89 .93 

Q29.1 Regarding the graphical presentation of the interfaces 

("Displayed Pages") in the NIS in use: From the "initial 

customer assessment" 

98 1 5 2.48 .89 

Q29.2 Regarding the graphic presentation of the interfaces 

("Displayed Pages") in the NIS in use: From the "client's care 

plan" 

97 1 4 2.47 .80 
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Q29.3 Regarding the graphic presentation of the interfaces 

("Displayed pages") in the NIS in use: From the client's 

"documentation of the execution of autonomous Nursing 

interventions" 

96 1 5 2.47 .83 

Q29.4 Regarding the graphical presentation of the interfaces 

("Displayed pages") in the NIS in use: From the client's 

"documentation of the execution of interdependent Nursing 

interventions" 

98 1 5 2.48 .83 

Q29.5 Regarding the graphic presentation of the interfaces 

("Displayed pages") in the NIS in use: From the 

"Documentation of the evolution / results of Nursing" 

97 1 5 2.33 .77 

 

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 Q1.1 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 Q1.1 to Q13), 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 1 to 5, 

considering that score 1 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” 

 1 2 3 4 5 

Q1.1 7,1% 17,3% 59,2% 15,3% 1,0% 

Q1.2 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% 

Q13. 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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construction of statements... of nursing interventions
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Q4. Regarding the importance attributed to "Nursing
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Q6. Regarding the association between a specific diagnosis,

the 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...…

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

making, provided by the SIE in use, in the identification...…

Q7.3 Regarding the level of support for clinical decision-

making, provided by the NIS in use, in the identification...…

Q13. Regarding the mechanisms/devices for managing

access by other professionals to the documentation…

Q29.1 Regarding the graphical presentation of the interfaces

("Displayed Pages") in the NIS in use: From the "initial…

Q29.2 Regarding the graphic presentation of the interfaces

("Displayed Pages") in the NIS in use: From the "client's…

Q29.3 Regarding the graphic presentation of the interfaces

("Displayed pages") in the NIS in use: From the client's…

Q29.4 Regarding the graphical presentation of the interfaces

("Displayed pages") in the NIS in use: From the client's…

Q29.5 Regarding the graphic presentation of the interfaces

("Displayed pages") in the NIS in use: From the…

1: Little Satisfied 2 3 4 5:Very Satisfied
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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 DeLone 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 

Satisfaction with the 

“Benefits and Security” 
98 1.08 4.83 2.43 .66 

 

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 

construction of statements... of nursing results 
98 1 5 2.48 .91 

Q2. Regarding the importance attributed to the "Initial 

Nursing Assessment", in the architectural structure of the 

NIS in use 

95 1 5 2.63 1.07 

Q5. Regarding the importance attributed to "Nursing 

Outcomes", in the architectural structure of the NIS in use 
96 1 5 2.57 .98 

Q8. Regarding the alert devices/mechanisms available in the 

NIS in use (e.g. allergies, drug interactions, …) 
98 1 5 2.61 1.10 

Q9. Regarding the ability of the NIS in use to represent the 

care effectively provided to the client 
98 1 5 2.20 .91 

Q10. Regarding the ability of the NIS in use to carry out 

content / parameterization updates, depending on the 

specific needs of the department 

98 1 5 2.33 .95 

Q11. Regarding the ability of the NIS in use to carry out 

updates based on scientific evidence 
98 1 5 2.38 .93 

Q14. Regarding the maintenance of customer data ("file") 

over time in the NIS in use 
98 1 5 2.73 .93 

Q15. Regarding the overall level of security/protection of NIS 

customer data in use against misuse "by outsiders" (hackers) 
93 1 5 2.69 .96 

Q16. 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 professional) 

95 1 5 2.75 .86 

Q17. Regarding the security mechanisms that prevent the 

documentation of aberrant data in the NIS in use (e.g.: "Body 

temperature =60ºC") 

98 1 5 2.42 1.06 

Q18. Regarding the possibility of documenting the 

information reported as relevant to the exercise of the 

professional activity 

95 1 5 2.52 .87 

Q19. Regarding access to information necessary for the 

exercise of professional activity 
94 1 5 2.64 .91 

Q28. Regarding the frequency of content updates / 

parameterization of the NIS in use, depending on the specific 

needs of the department 

81 1 5 2.40 .85 
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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 

97 1 4 2.37 .93 

Q36. Regarding the contribution of the NIS in use in 

promoting decision-making capacity and autonomy in the 

exercise of their professional activity 

97 1 5 2.43 .88 

Q37. Regarding the contributions, of the use of the NIS in 

use, in the productivity of the exercise of their professional 

activity 

94 1 5 2.35 .96 

Q38. Regarding the contributions provided by the NIS in use 

in promoting training and research in nursing 
97 1 5 2.33 .85 

Q39. Regarding the contributions of the SIE in use to 

promote health gains for clients 
97 1 5 2.39 .88 

Q40. Regarding the number of indicators related to nursing 

care that are generated from the NIS in use 
97 1 5 2.44 .88 

Q41. Regarding the quality of indicators related to nursing 

care that are generated from the NIS in use 
97 1 5 2.25 .94 

Q42. Regarding the contributions of the NIS in use in 

promoting communication between the institution's different 

management levels (e.g. Head Nurse, Director) 

96 1 5 2.23 .85 

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 

96 1 5 2.23 .90 

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 

95 1 5 2.21 .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., 

Q10., Q11., Q17., Q18., Q19. , Q28., Q35., Q36., Q37., Q38., Q39., Q40., Q41., Q42., Q43.1, 

Q43.2); 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 DeLone & 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.16, 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 1 to 5, 

considering that score 1 corresponds to “little satisfied” and score 5 to “very satisfied”). 
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Figure 7: Questions related to the “Benefits and Security” 
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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…

Q43.1 Taking into account any indicators related to

nursing care that are generated by the NIS in use:…

Q43.2 Taking into account any indicators related to

nursing care that are generated by the NIS in use:…

1: Little Satisfied 2 3 4 5: Very Satisfied
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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% 

Q10. 24,5% 26,5% 41,8% 6,1% 1,0% 

Q11. 19,4% 32,7% 40,8% 5,1% 2,0% 

Q14. 10,2% 26,5% 44,9% 16,3% 2,0% 

Q15. 14,0% 20,4% 51,6% 10,8% 3,2% 

Q16. 6,3% 30,5% 48,4% 11,6% 3,2% 

Q17. 22,4% 31,6% 30,6% 12,2% 3,1% 

Q18. 14,7% 28,4% 48,4% 7,4% 1,1% 

Q19. 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% 

Q41. 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 DeLone & 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 

SClínico® 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 1.13 4.88 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 N Min Max M SD 

Q12. Regarding the individual access mechanisms to the 

client's clinical file (password, user restrictions) of the NIS in 

use 

96 1 5 3.31 1.00 

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 

97 1 5 2.72 .81 

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 

98 1 5 2.77 .82 

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 

98 1 5 2.37 .87 

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 

97 1 5 2.33 .85 

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 

96 1 5 2.66 .84 

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 

97 1 5 2.43 .88 

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 

96 1 4 2.49 .77 

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 

97 1 5 2.30 .79 

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 

95 1 5 2.57 .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 

96 1 5 2.28 .89 

Q23.2 Regarding the sharing of information documented in 

the NIS in use, between different institutions, between 

Nurses… With regard to the amount of information shared 

96 1 4 2.68 .80 

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 1 5 2.58 .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 

96 1 5 2.28 .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 1 5 2.66 .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 

96 1 5 2.64 .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 Q24.1 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 1 to 5, 

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

Figure 8: Questions related to the “Information Sharing” 
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institution between different services, by Nurses...…

Q21.1 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…

Q21.3 Regarding the sharing of information

documented in the NIS in use, in the same

institution between different services, between…

Q22.1 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…

Q22.3 Regarding the sharing of information

documented by other health professionals (e.g.

Doctors) in your information system in use: With…

Q23.1 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 …

Q23.3 Regarding the sharing of information 

documented in the NIS in use, between different 

institutions, between Nurses… With regard to …

Q24.1 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…

Q24.3 Regarding the sharing of information

documented in the NIS in use, between different

institutions, between Nurses and other health…

1: Little Satisfied 2 3 4 5: Very Satisfied
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 1 2 3 4 5 

Q12. 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% 

Q21.1 6,3% 38,5% 39,6% 14,6% 1,0% 

Q21.2 8,2% 37,8% 38,8% 10,2% 5,1% 

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 

Training” 

98 1.00 4.89 1.95 .70 

 

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 N Min Max M SD 

Q25.1 Regarding the technical support mechanisms of your 

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

office hours 

97 1 5 1.97 .95 

Q25.2 Regarding the technical support mechanisms of your 

institution's "informatics service" to the NIS in use... Outside 

office hours 

93 1 5 1.75 .92 

Q26.1 Regarding the technical support mechanisms for the 

NIS in use: With regard to face-to-face technical support 
96 1 5 1.75 .87 

Q26.2 With regard to technical support mechanisms for the 

NIS in use: With regard to technical support by telephone 
98 1 4 1.95 .89 

Q26.3 With regard to technical support mechanisms for the 

NIS in use: With regard to technical support by e-mail 
97 1 5 2.13 .97 

Q26.4 Regarding the NIS technical support mechanisms in 

use: With regard to the system's own help mechanisms (e.g. 

helpdesk) 

98 1 5 2.32 1.01 

Q27 Regarding the daily support of nurses who 

train/facilitate/parameterize the NIS in use 
94 1 5 2.14 .90 

Q33 Regarding the previous training that you had the 

opportunity to attend on the use of the NIS in use 
93 1 5 1.81 .86 

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

in use 
86 1 5 1.70 .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 Tâmega II 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 1 to 5, 

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

 

Figure 9: Questions related to the “Technical Support and Training” 
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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% 5,1% 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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 Sex N Ranks 
Sum of 

ratings 

Mann-

Whitney U 
Sig 

Equipment: Speed, 

Quality and Quantity 

Feminine 80 48.75 3900.00 
540.000 .540 

Masculine 15 44.00 660.00 

Architecture, 

Language, Decision 

Support (Nursing 

Process) and Graphics 

Feminine 80 47.76 3821.00 

581.000 .846 
Masculine 15 49.27 739.00 

Benefits and Security 
Feminine 80 48,77 3901.50 

538.500 .530 
Masculine 15 43,90 658.50 

Information Sharing 
Feminine 80 49,00 3920.00 

520.000 .414 
Masculine 15 42,67 640.00 

Technical Support and 

Training 

Feminine 80 50,38 4030.00 
410.000 .052 

Masculine 15 35,33 530.00 

Total Score 
Feminine 80 48,86 3908.50 

531.500 .484 
Masculine 15 43,43 651.50 

 

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 

  N Ranks 
Sum of 

ratings 

Mann-

Whitney U 
Sig 

Equipment: Speed, Quality 

and Quantity 

Yes 27 48.07 1298,00 
916,000 ,987 

No 68 47.97 3262,00 

Architecture, Language, 

Decision Support (Nursing 

Process) and Graphics 

Yes 27 45.56 1230,00 

852,000 ,585 
No 68 48.97 3330,00 

Benefits and Security 
Yes 27 47,98 1295.50 

917.500 .997 
No 68 48.01 3264.50 

Information Sharing 
Yes 27 52.24 1410.50 

803.500 .344 
No 68 46.32 3149.50 

Technical Support and 

Training 

Yes 27 44.22 1194.00 
816.000 .399 

No 68 49.50 3366.00 

Total Score 
Yes 27 47.43 1280.50 

902.500 .898 
No 68 48.23 3279.50 
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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 

  N Ranks 
Sum of 

ratings 

Mann-Whitney 

Rho 
Sig 

Equipment: Speed, 

Quality and Quantity 

Yes 5 64.60 323.00 
107.000 .070 

No 83 43.29 3593.00 

Architecture, Language, 

Decision Support 

(Nursing Process) and 

Graphics 

Yes 5 51.30 256.50 

173.500 .539 
No 83 44.09 3659.50 

Benefits and Security 
Yes 5 50.30 251.50 

178.500 .601 
No 83 44.15 3664.50 

Information Sharing 
Yes 5 41.70 208.50 

193.500 .801 
No 83 44.67 3707.50 

Technical Support and 

Training 

Yes 5 45.80 229.00 
201.000 .907 

No 83 44.42 3687.00 

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 

Category 
N 

Middle 

Rank 

H of Kruskal-

Wallis 
Sig 

Equipment: Speed, 

Quality and Quantity 

Nurse 56 47.22 

2.554 .466 

Graduate 

Nurse 
11 57.14 

Specialist 

Nurse 
30 49.83 

Other 1 83.00 

Architecture, 

Language, Decision 

Support (Nursing 

Process) and 

Graphics 

Nurse 56 50.77 

3.643 .303 

Graduate 

Nurse 
11 41.86 

Specialist 

Nurse 
30 48.38 

Other 1 96.00 

Benefits and Security 

Nurse 56 53.38 

5.829 .120 

Graduate 

Nurse 
11 43.45 

Specialist 

Nurse 
30 42.92 

Other 1 96.00 

Information Sharing 

Nurse 56 50.32 

2.681 .443 

Graduate 

Nurse 
11 48.91 

Specialist 

Nurse 
30 46.73 

Other 1 93.00 

Technical Support 

and Training 

Nurse 56 50.70 

3.136 .371 

Graduate 

Nurse 
11 42.05 

Specialist 

Nurse 
30 48.58 

Other 1 92.00 

Total Score 

Nurse 56 51.00 

3.500 .321 

Graduate 

Nurse 
11 45.00 

Specialist 

Nurse 
30 46.77 

Other 1 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 

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 

and Quantity 

Spearman Rho -,090 

Sig. .377 

Architecture, Language, 

Decision Support (Nursing 

Process) and Graphics 

Spearman Rho -.046 

Sig. .653 

Benefits and Security 
Spearman Rho -.057 

Sig. .574 

Information Sharing 
Spearman Rho .137 

Sig. .177 

Technical Support and 

Training 

Spearman Rho -.129 

Sig. .206 

Total Score 
Spearman Rho -.037 

Sig. .721 

 

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 
Spearman Rho -.130 

Sig. .203 

Architecture, Language, Decision Support 

(Nursing Process) and Graphics 

Spearman Rho -.070 

Sig. .493 

Benefits and Security 
Spearman Rho -.078 

Sig. .446 

Information Sharing 
Spearman Rho .119 

Sig. .243 

Technical Support and Training 
Spearman Rho -.147 

Sig. .149 

Total Score 
Spearman Rho -.069 

Sig. .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 
Spearman Rho .439 

Sig. .032 

Architecture, Language, Decision Support 

(Nursing Process) and Graphics 

Spearman Rho .265 

Sig. .210 

Benefits and Security 
Spearman Rho .243 

Sig. .252 

Information Sharing 
Spearman Rho -.448 

Sig. .028 

Technical Support and Training 
Spearman Rho .287 

Sig. .173 

Total Score 
Spearman Rho .174 

Sig. .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 
Spearman Rho -.078 

Sig. .503 

Architecture, Language, Decision 

Support (Nursing Process) and Graphics 

Spearman Rho .033 

Sig. .775 

Benefits and Security 
Spearman Rho -.091 

Sig. .430 

Information Sharing 
Spearman Rho .159 

Sig. .169 

Technical Support and Training 
Spearman Rho -.002 

Sig. .987 

Total Score 
Spearman Rho -.010 

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 SClínico® 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 

you consider that it includes 

unnecessary functionalities?” 

No 42 47.2 

Yes 47 52.8 

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 SClínico® 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 

you stop using this information 

system?” 

No 44 45.8 

Yes 52 54.2 

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 SClínico®. Since SClínico® 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 Tâmega II – Vale do Sousa Sul, where the most 

used NIS is SClínico®. SClínico® 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 [11].  

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: 

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 1 to 5, considering that score 1 corresponds to “little satisfied” 

and score 5 to “very satisfied”, nurses at ACeS Tâmega II – Vale do Sousa Sul are moderately 

satisfied with the NIS they use – the SClínico®.  

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 SClínico®. 

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 

Tâmega II - Vale do Sousa Sul, considered that the NIS in use included unnecessary functionalities; 

and the majority of SClínico® 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 SClínico®), with the ICNPTM 

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 

Tâmega II - 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. 

  



67 

 

REFERENCES 

 

[1] F. M. S. Pereira, “Informação e Qualidade do exercício profissional dos enfermeiros: 

Estudo empírico sobre um Resumo Mínimo de Dados de Enfermagem,” p. 430, 2007. 

[2] M. M. Yusof, R. J. Paul, and L. K. Stergioulas, “Towards a framework for health information 

systems,” Proc. Annu. Hawaii Int. Conf. Syst. Sci., vol. 5, no. C, pp. 1–10, 2006. 

[3] E. P. E. SPMS - Serviços Partilhados do Ministério da Saúde, “Sobre os Sistemas de 

Informação,” 2021. [Online]. Available: https://www.spms.min-saude.pt/sobre-os-

sistemas-de-informacao/. [Accessed: 01-Nov-2021]. 

[4] Ordem dos Enfermeiros, “Sistema de Informação de Enfermagem (SIE)- Princípios básicos 

da arquitectura e principais requisitos técnico-funcionais,” pp. 1–8, 2007. 

[5] A. M. M. de Campos, “Satisfação dos Utilizadores de Sistemas de Informação e 

Documentação de Enfermagem em Suporte Eletrónico : Um estudo no Centro 

Hospitalar de Coimbra, E.P.E.,” Universidade de Coimbra, 2012. 

[6] A. Paiva et al., Análise da parametrização nacional do Sistema de Apoio à Prática de 

Enfermagem-SAPE, Escola Sup. Porto, 2014. 

[7] S. C. S. Moura, “Informação De Enfermagem Em Suporte Eletrónico : Um Estudo No 

Aces Porto Ocidental,” 2015. 

[8] A. Silva, “Registos de Enfermagem: da Tradição Scripto ao Discurso Informo. 

Dissertação,” 1995. 

[9] A. Silva, “Sistemas informação em Enfermagem: uma teoria explicativa da mudança.,” 

Instituto de Ciências Biomédicas Abel Salazar, 2001. 

[10] P. A. F. De Sousa, “Sistema de partilha de informação de enfermagem entre contextos 

de cuidados de saúde - um modelo explicativo,” Instituto de Ciências Biomédicas Abel 

Salazar, 2005. 

[11] J. Pavão et al., “SClinico: Usability Study,” in Proceedings of the 11th International Joint 

Conference on Biomedical Engineering Systems and Technologies, 2018, pp. 48–56. 

[12] W. H. DeLone and E. R. McLean, “The DeLone and McLean Model of Information 

Systems Success : A Ten-Year Update,” J. Manag. Inf. Syst., vol. 19, no. 4, pp. 9–30, 2003. 

[13] E. Ammenwerth, J. Brender, P. Nykänen, H. U. Prokosch, M. Rigby, and J. Talmon, 

“Visions and strategies to improve evaluation of health information systems: Reflections 

and lessons based on the HIS-EVAL workshop in Innsbruck,” Int. J. Med. Inform., vol. 73, 

no. 6, pp. 479–491, 2004. 

[14] A. Eslami Andargoli, H. Scheepers, D. Rajendran, and A. Sohal, “Health information 

systems evaluation frameworks: A systematic review,” Int. J. Med. Inform., vol. 97, pp. 195–



68 

 

209, 2017. 

[15] E. Ammenwerth, S. Gräber, G. Herrmann, T. Bürkle, and J. König, “Evaluation of health 

information systems - Problems and challenges,” Int. J. Med. Inform., vol. 71, no. 2–3, pp. 

125–135, 2003. 

[16] W. H. DeLone and E. R. McLean, “Information systems success: The quest for the 

dependent variable,” Inf. Syst. Res., vol. 3, no. 1, pp. 60–95, 1992. 

[17] R. M. C. Moreira, “Satisfação dos utilizadores de sistemas de informação e documentação 

de enfermagem em suporte eletrónico: Um estudo no centro hospitalar São João,” p. 

219, 2014. 

[18] B. Kositanurit, K. M. Osei-Bryson, and O. Ngwenyama, “Re-examining information 

systems user performance: Using data mining to identify properties of IS that lead to 

highest levels of user performance,” Expert Syst. Appl., vol. 38, no. 6, pp. 7041–7050, 2011. 

[19] C. Oroviogoicoechea, B. Elliott, and R. Watson, “Review: Evaluating information systems 

in nursing,” J. Clin. Nurs., vol. 17, no. 5, pp. 567–575, 2008. 

[20] M. J. Ball, C. Weaver, and P. A. Abbott, “Enabling technologies promise to revitalize the 

role of nursing in an era of patient safety,” Int. J. Med. Inform., vol. 69, no. 1, pp. 29–38, 

2003. 

[21] K. L. Courtney, G. L. Alexander, and G. Demiris, “Information technology from novice 

to expert: Implementation implications,” J. Nurs. Manag., vol. 16, no. 6, pp. 692–699, 2008. 

[22] G. G. Gable, D. Sedera, and T. Chan, “Re-conceptualizing information system success: 

The IS-impact measurement model,” J. Assoc. Inf. Syst., vol. 9, no. 7, pp. 377–408, 2008. 

[23] L. V. Lapão, “A complexidade da saúde obriga à existência de uma arquitectura de 

sistemas e de profissionais altamente qualificados: O problema da saúde - inexistência de 

informação impossibilita a gestão,” Rev. Estud. Politécnicos, vol. II, no. 4, pp. 15–27, 2005. 

[24] E. Ammenwerth, F. Rauchegger, F. Ehlers, B. Hirsch, and C. Schaubmayr, “Effect of a 

nursing information system on the quality of information processing in nursing: An 

evaluation study using the HIS-monitor instrument,” Int. J. Med. Inform., vol. 80, no. 1, pp. 

25–38, 2011. 

[25] SPMS - Serviços Partilhados do Ministério da Saúde, “Sobre os Sistemas de Informação,” 

2022. [Online]. Available: https://www.spms.min-saude.pt/sobre-os-sistemas-de-

informacao/. 

[26] C. A. Caligtan and P. C. Dykes, “Electronic health records and personal health records,” 

Semin. Oncol. Nurs., vol. 27, no. 3, pp. 218–228, 2011. 

[27] A. Hoerbst and E. Ammenwerth, “Electronic health records: A systematic review on 

quality requirements,” Methods Inf. Med., vol. 49, no. 4, pp. 320–336, 2010. 



69 

 

[28] Office of the National Coordinator for Health Information Technology, “Electronic 

Health Record (EHR),” 2023. [Online]. Available: https://www.healthit.gov/faq/what-

electronic-health-record-ehr. [Accessed: 26-Apr-2023]. 

[29] S. P. Kossman and S. L. Scheidenhelm, “Nurses’ perceptions of the impact of electronic 

health records on work and patient outcomes,” CIN - Comput. Informatics Nurs., vol. 26, 

no. 2, pp. 69–77, 2008. 

[30] L. A. Baumann, J. Baker, and A. G. Elshaug, “The impact of electronic health record 

systems on clinical documentation times: A systematic review,” Health Policy (New. York)., 

vol. 122, no. 8, pp. 827–836, 2018. 

[31] M. Z. Hydari, R. Telang, and W. M. Marella, “Economic and Business Dimensions: 

Electronic Health Records and Patient Safety,” Commun. ACM, vol. 58, no. 11, pp. 30–32, 

2015. 

[32] C. Tanner, D. Gans, J. White, R. Nath, and J. Pohl, “Electronic health records and patient 

safety Co-occurrence of early EHR implementation with patient safety practices in 

primary care settings,” Appl. Clin. iIformatics, vol. 6, pp. 136–147, 2015. 

[33] World Health Organization, “Patient Safety,” 2019. [Online]. Available: 

https://www.who.int/news-room/fact-sheets/detail/patient-safety. [Accessed: 19-Jul-

2023]. 

[34] J. C. Wyatt and J. L. Y. Liu, “Basic concepts in medical informatics,” J. Epidemiol. Community 

Health, vol. 56, no. 11, pp. 808–812, 2002. 

[35] V. K. Saba, “Nursing informatics: Yesterday, today and tomorrow,” Int. Nurs. Rev., vol. 48, 

no. 3, pp. 177–187, 2001. 

[36] Babu. D., “Nursing Information Systems,” Asian Journal of Nursing Education and Research, 

pp. 76–78, 2012. 

[37] A. F. A. Sá, J. C. M. C. Dias, and Ó. M. G. Norelho, “Sistemas de Informação em 

Enfermagem: diversidade e interoperacionalidade,” Rev. Nurs. Port., pp. 1–12, 2019. 

[38] P. Gomes and B. Simões, “Análise da Viabilidade Económica das Aplicações SAM e SAPE,” 

2009. 

[39] Faculdade de Medicina Da Universidade do Porto; Faculdade de Ciências da Universidade 

do Porto, “SClinico,” Aprendis, 2016. . 

[40] SPMS - Serviços Partilhados do Ministério da Saúde, “SClínico Cuidados de Saúde 

Primários (CSP),” 2020. [Online]. Available: https://www.spms.min-

saude.pt/2020/07/sclinico-cuidados-de-saude-primarios-csp/. [Accessed: 20-Mar-2022]. 

[41] B. Ives, M. H. Olson, and J. J. Baroudi, “The measurement of user information 

satisfaction,” Commun. ACM, vol. 26, no. 10, pp. 785–793, 1983. 



70 

 

[42] S. Petter, W. DeLone, and E. McLean, “Measuring information systems success: Models, 

dimensions, measures, and interrelationships,” Eur. J. Inf. Syst., vol. 17, no. 3, pp. 236–263, 

2008. 

[43] T. Bürkle, E. Ammenwerth, H. U. Prokosch, and J. Dudeck, “Evaluation of clinical 

information systems. What can be evaluated and what cannot?,” J. Eval. Clin. Pract., vol. 7, 

no. 4, pp. 373–385, 2001. 

[44] M. Berg, “Implementing information systems in health care organizations: Myths and 

challenges,” Int. J. Med. Inform., vol. 64, no. 2–3, pp. 143–156, 2001. 

[45] J. Etezadi-Amoli and A. F. Farhoomand, “A structural model of end user computing 

satisfaction and user performance,” Inf. Manag., vol. 30, no. 2, pp. 65–73, 1996. 

[46] J. H. Wu and Y. M. Wang, “Measuring KMS success: A respecification of the DeLone and 

McLean’s model,” Inf. Manag., vol. 43, no. 6, pp. 728–739, 2006. 

[47] D. Bourgeois, J. Mortati, S. Wang, and J. Smith, “Information Systems for Business and 

Beyond (2019),” in Bioinformatics: Tools and Applications, 2019, pp. 210–243. 

[48] S. Mcbride and M. Tietze, “Systems Development Life Cycle for Achieving Meaningful 

Use,” in NURSING INFORMATICS for the Advanced Practice Nurse Patient Safety, Quality, 

Outcomes, and Interprofessionalism, New York: Springer Publishing Company, 2016. 

[49] L. R. Kalankesh, Z. Nasiry, R. Fein, and S. Damanabi, “Factors Influencing User Satisfaction 

with Information Systems: A Systematic Review,” Galen Med. J., vol. 9, p. e1686, 2020. 

[50] W. W. Chin and M. K. O. Lee, “A proposed model and measurement instrument for the 

formation of IS satisfaction: the case of end-user computing satisfaction,” Icis, vol. 

Brisbane, pp. 553–563, 2000. 

[51] B. M. Bergersen, “User satisfaction and influencing issues,” Netw. Syst. Adm. Res. Surv. Oslo 

Akershus Univ. Coll. Appl. Sci., vol. 1, pp. 5–26, 2004. 

[52] A. W. Gatian, “Is user satisfaction a valid measure of system effectiveness?,” Inf. Manag., 

vol. 26, no. 3, pp. 119–131, 1994. 

[53] J. P. Chin, V. A. Diehl, and K. L. Norman, “Development of an instrument measuring user 

satisfaction of the human-computer interface,” Conf. Hum. Factors Comput. Syst. - Proc., vol. 

Part F1302, no. January 2014, pp. 213–218, 1988. 

[54] S. K. Y. Chow, W. Y. Chin, H. Y. Lee, H. C. Leung, and F. H. Tang, “Nurses’ perceptions 

and attitudes towards computerisation in a private hospital,” J. Clin. Nurs., vol. 21, no. 11–

12, pp. 1685–1696, 2011. 

[55] W. R. Hersh, “Medical Informatics: Improving Health Care Through Information,” J. Am. 

Med. Informatics Assoc., vol. 288, no. 16, pp. 1955–1958, 2002. 

[56] R. Haux, “Medical informatics: Past, present, future,” Int. J. Med. Inform., vol. 79, no. 9, pp. 



71 

 

599–610, 2010. 

[57] S.-S. P. do M. da Saúde, “Agrupamento de Centros de Saúde do Tâmega II – Vale do 

Sousa Sul,” 2021. [Online]. Available: Agrupamento de Centros de Saúde do Tâmega II – 

Vale do Sousa Sul. [Accessed: 01-Nov-2021]. 

[58] M. L. Rogers, P. S. Sockolow, K. H. Bowles, K. E. Hand, and J. George, “Use of a human 

factors approach to uncover informatics needs of nurses in documentation of care,” Int. 

J. Med. Inform., vol. 82, no. 11, pp. 1068–1074, 2013. 

[59] D. W. Bates, M. Cohen, L. L. Leape, J. M. Overhage, M. M. S., and T. S., “Reducing the 

Frequency of Errors in Medicine Using Information Technology,” J. Am. Med. Informatics 

Assoc., vol. 8, no. 4, pp. 299–308, 2001. 

[60] M. Rigby, “Evaluation: 16 powerful reasons why not to do it—and 6 over-riding 

imperatives,” in Proceedings of the 10th World Congress on Medical Informatics (MedInfo 

2001), Studies in Health Technology and Informatics, vol. 84, IOS Press, 2001, pp. 1198–1202. 

[61] B. Kaplan and N. T. Shaw, “People, Organizational, and Social Issues: Evaluation as an 

exemplar,” Yearb. Med. Inform., vol. 11, no. 01, pp. 91–102, 2002. 

[62] R. M. d. Al-Adaileh, “An evaluation of information systems success: A user perspective - 

the case of jordan telecom group,” Eur. J. Sci. Res., vol. 37, no. 2, pp. 226–239, 2009. 

[63] A. A. Diehl, Pesquisa em ciências sociais aplicadas. São Paulo: Prentice Hall, 2004. 

[64] A. Dalfovo, Michael Samir; Lana, Rogério Adilson; Silveira, “Métodos quantitativos e 

qualitativos: um resgate teórico,” Rev. Interdiscip. Científica Apl., vol. 2, no. 4, pp. 1–13, 

2008. 

[65] S. Santos, “Métodos qualitativos e quantitativos na pesquisa biomédica,” J. pediatr. (Rio J.), 

vol. 75, no. 6, pp. 401–6, 1999. 

[66] J. Aragão, “Introdução aos estudos quantitativos utilizados em pesquisas científicas,” Rev. 

Práxis, vol. 3, no. 6, pp. 59–62, 2011. 

[67] M. Z. Rouquayrol and N. Almeida Filho, Epidemiologia e saúde, 6a edição. Rio de Janeiro, 

2006. 

[68] M.-F. Fortin, O Processo de Investigação da Concepção à Realização, 3a Ed. Lusociência, 1999. 

[69] N. M. L. Ferraz, “Satisfação dos utilizadores de Sistemas de Informação e Documentação 

de Enfermagem em Suporte Eletrónico no Centro Hospitalar Lisboa Norte, E.P.E.,” 2015. 

[70] Grupo de Trabalho do Plano Nacional de Saúde, “Mapa das Regiões,” Plano Nacional de 

Saúde 2030, 2023. [Online]. Available: https://pns.dgs.pt/saude-em-portugal/saude-nas-

ars/. [Accessed: 11-Jun-2023]. 

[71] Assembleia da República, Decreto Lei no 28/2008, vol. 1a Série, no. N.o 38 de 22 de 

Fevereiro de 2008. 2008, pp. 1182–1189. 



72 

 

[72] J. Marotti, A. P. M. Galhardo, R. J. Furuyama, M. N. Pigozzo, N. T. Campos, and D. C. 

Laganá, “Amostragem em Pesquisa Clínica: Tamanho da Amostra,” Rev. Odontol. da Univ. 

Cid. São Paulo, vol. 20, no. 2, pp. 186–194, 2008. 

[73] G. Torres Rego Monteiro and H. Rego Monteiro da Hora, Pesquisa em Saúde Pública: 

Como Desenvolver e Validar Instrumentos de Coleta de Dados, 1a Edição. Appris, 2013. 

[74] P. C. Silva, “Satisfação dos enfermeiros na utilização de sistemas de informação em 

enfermagem: um estudo nos hospitais do Funchal,” 2016. 

[75] L. M. M. de Sousa, C. M. A. Marques-Vieira, M. L. R. Carvalho, F. Veudo, and H. M. G. 

José, “Fidelidade e validade na construção e adequação de instrumentos de medida.,” 

Enformação, pp. 25–32, 2015. 

[76] M. M. Hill and A. B. Hill, Investigação por Questionário, 2a Edição. Lisboa, 2002. 

[77] J. Marôco, Análise estatística com utilização do SPSS, 3a Ed. Lisboa, 2007. 

[78] C. B. Terwee et al., “Quality criteria were proposed for measurement properties of 

health status questionnaires,” J. Clin. Epidemiol., vol. 60, no. 1, pp. 34–42, 2007. 

[79] D. Polit, C. Beck, and B. Hungler, Fundamentos de pesquisa em enfermagem: métodos, 

avaliação e utilização, 5a Ed. Porto Alegre, 2004. 

[80] L. Martinez and A. Ferreira, Análise de dados com SPSS: primeiros passos. Lisboa, 2007. 

[81] Ordem dos Enfermeiros, “Anuário Estatístico 2022,” 2022. 

[82] K. Hongyu, “Análise Fatorial Exploratória: resumo teórico, aplicação e interpretação,” 

E&S Eng. Sci., vol. 7, no. 4, pp. 88–103, 2018. 

[83] D. A. S. Matos and E. C. Rodrigues, Análise fatorial. Brasília, 2019. 

[84] V. P. Aggelidis and P. D. Chatzoglou, “Hospital information systems: Measuring end user 

computing satisfaction (EUCS),” J. Biomed. Inform., vol. 45, no. 3, pp. 566–579, 2012. 

[85] A. Ilias, M. Z. Abd Razak, R. A. Rahman, and M. R. Yasoa’, “End-User Computing 

Satisfaction (EUCS) in Computerised Accounting System (CAS): Which the Critical 

Factors? A Case in Malaysia,” Comput. Inf. Sci., vol. 2, no. 1, pp. 18–24, 2009. 

[86] L. Kipkorir Chirchir, W. Kipkirui Aruasa, and S. Kulei Chebon, “Perceived Usefulness and 

Ease of Use as Mediators of the Effect of Health Information Systems on User 

Performance,” Eur. J. Comput. Sci. Inf. Technol., vol. 7, no. 1, pp. 22–37, 2019. 

[87] American Nurses Association, “The Nursing Process.” [Online]. Available: 

https://www.nursingworld.org/practice-policy/workforce/what-is-nursing/the-nursing-

process/. [Accessed: 18-Jun-2023]. 

[88] Tammy J. Toney-Butler; Jennifer M. Thaye, “Nursing Process,” in NCBI Bookshelf, National 

Library of Medicine and National Institutes of Health, Eds. StatPearls, 2023. 

[89] K. Häyrinen, J. Lammintakanen, and K. Saranto, “Evaluation of electronic nursing 



73 

 

documentation—Nursing process model and standardized terminologies as keys to 

visible and transparent nursing,” Int. J. Med. Inform., vol. 79, no. 8, pp. 554–564, 2010. 

[90] World Health Organization, “International Classification for Nursing Practice (ICNP).” 

[Online]. Available: https://www.who.int/standards/classifications/other-

classifications/international-classification-for-nursing-practice. [Accessed: 18-Jun-2023]. 

[91] International Council of Nurses (ICN), “About ICNP.” [Online]. Available: 

https://www.icn.ch/what-we-do/projects/ehealth-icnptm/about-icnp. [Accessed: 18-Jun-

2023]. 

[92] A. A. Abdrbo, J. A. Zauszniewski, and C. A. Hudak, “Development and Testing of Nurses 

Information Systems Use Instrument,” J. Nurs. Meas., vol. 18, no. 2, 2010. 

[93] M. J. C. Teixeira, T. Soares, A. Ferreira, and J. Pinto, “Os contributos dos sistemas de 

apoio à tomada de decisão para a prática de enfermagem,” J. Heal. Informatics, vol. 4, no. 

2, pp. 59–63, 2012. 

[94] T. T. Lee, M. E. Mills, B. Bausell, and M. H. Lu, “Two-stage evaluation of the impact of a 

nursing information system in Taiwan,” Int. J. Med. Inform., vol. 77, no. 10, pp. 698–707, 

2008. 

[95] P. M. D. da S. Azevedo, “Partilha de Informação de Enfermagem sobre os Prestadores de 

Cuidados : Dimensão relevante para a Transição de Cuidados,” p. 171, 2010. 

[96] Centro Nacional de CiberSegurança (Portugal), “Glossário,” 2023. [Online]. Available: 

https://www.cncs.gov.pt/pt/glossario/#linhasobservacao. [Accessed: 18-Jun-2023]. 

[97] A. Vaz, “Segurança da Informação, Proteção da Privacidade e dos Dados Pessoais,” Nação 

e Def., p. 448, 2007. 

[98] K. S. Wilson, “Conflicts among the pillars of information assurance,” IT Prof., vol. 15, no. 

4, pp. 44–49, 2013. 

[99] L. A. N. da Mota, “Sistemas de Informação de Enfermagem : um estudo sobre a relevância 

da informação para os médicos,” Universidade do Porto, 2010. 

[100] Healthcare Information and Management Systems Society, “Interoperability in 

Healthcare,” 2023. [Online]. Available: https://www.himss.org/resources/interoperability-

healthcare. [Accessed: 19-Jun-2023]. 

[101] A. Torab‑Miandoab, T. Samad‑Soltani, A. Jodati, and P. Rezaei‑Hachesu, 

“Torab‑Miandoab, 2023.pdf,” BMC Med. Inform. Decis. Mak., vol. 23, no. 18, pp. 1–13, 

2023. 

[102] I. AMA - Agência para a Modernização Admnistrativa, “Plataforma de Dados de Saúde 

(PDS),” 2023. [Online]. Available: 

http://www.rcc.gov.pt/Directorio/Temas/ServicosCidadao/Paginas/Plataforma-de-Dados-



74 

 

de-Saúde-(PDS).aspx?PrintMode=1. 

[103] R. Lobo, “Sistemas de Informação em Enfermagem: Na Perspetiva dos Enfermeiros,” 

Escola Superior de Enfermagem de Lisboa, 2015. 

[104] S. Allua and C. B. Thompson, “Inferential Statistics,” Air Med. J., vol. 28, no. 4, pp. 168–

171, 2009. 

[105] R. Winters, A. Winters, and R. G. Amedee, “Statistics: A brief overview,” Ochsner J., vol. 

10, no. 3, pp. 213–216, 2010. 

[106] A. Almeida and M. Santos, “A enfermagem do trabalho em portugal: experiência, 

motivações, locais de trabalho, formação, funções, indicadores produzidos e condições 

de trabalho,” Rev. Port. Saúde Ocup., vol. 4, pp. 1–22, 2017. 

[107] F. Pereira, A. Paiva, C. Weaver, C. Delaney, P. Weber, and R. Carr, “Information 

technology and nursing practice: the Portuguese case,” in Nursing and informatics for the 

21st century: an international look at practice, education and EHR trends, 2nd ed., HIMSS 

Publishing, 2016, pp. 435–441. 

[108] T. Beale and S. Heard, “Archetype Definitions and Principles,” open EHR Found. Release 

1.0, pp. 1–13, 2006. 

[109] International Organization for Standardization, “ISO/TS 13972:2015 Health informatics 

— Detailed clinical models, characteristics and processes,” 2015. [Online]. Available: 

https://www.iso.org/standard/62416.html. [Accessed: 06-Jun-2023]. 

[110] Ordem dos Enfermeiros, “Ordem avança para a melhoria dos Sistemas de Informação 

em Enfermagem,” 2020. [Online]. Available: 

https://www.ordemenfermeiros.pt/noticias/conteudos/ordem-avança-para-a-melhoria-

dos-sistemas-de-informação-em-enfermagem/. [Accessed: 06-Jun-2023]. 

[111] I. ACSS - Administração Central do Sistema de Saúde, “Organogram of the Functional 

Units of ACeS Tâmega II - Vale do Sousa Sul,” 2023. [Online]. Available: https://bicsp.min-

saude.pt/pt/biufs/1/10003/QUEM SOMOS/Organograma ACES VSS 10022023.jpg. 

[Accessed: 14-May-2023]. 

  



75 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDICES  



76 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 1: “Nursing Information Systems User Satisfaction Questionnaire”  
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Appendix 2: Organogram of the Functional Units of ACeS Tâmega II - Vale do 

Sousa Sul 
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Organogram of the Functional Units of ACeS Tâmega II - Vale do Sousa Sul [111]

Source: I. ACSS - Administração Central do Sistema de Saúde, “Organogram of the Functional Units of ACeS Tâmega II - Vale do Sousa Sul,” 2023. [Online]. 

Available: https://bicsp.min-saude.pt/pt/biufs/1/10003/QUEM SOMOS/Organograma ACES VSS 10022023.jpg. [Accessed: 14-May-2023]. 
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Appendix 4: Authorization for the study from ACeS Tâmega II - Vale do Sousa Sul 
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Appendix 5: Authorization for the study from the Ethics Committee of ARS North 
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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 Lourenço and I am a Nurse at redacted. 

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 Tâmega II –

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. 

I 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 (redacted), via internal mail. 

The completed documentation must be sent to my unit within a maximum period of 15 days after 

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: redacted. 

Sincerely, 

 

Carla Lourenço 

Nurse Specialist in Medical-Surgical Nursing 
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Redacted  

Redacted  

 

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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F1 

Equipment: Speed, 

Quality and Quantity 

2 

Architecture, Language, Decision Support (Nursing Process) 

 and Graphics 

3 

Benefits and 

Security 

4 

Information 

Sharing 

5 

Technical Support 

and Training 

 

 

 
Component 

h2 
F1 F2 F3 F4 F5 

Q30.2 Considering the response readiness (processing speed) of the NIS in use: Regarding the speed 

of registration, recording and data reservation 
,809     ,721 

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 
,804     ,762 

Q30.4 Considering the response readiness (processing speed) of the NIS in use: Regarding the speed 

of access to information already documented by other health professionals 
,801     ,772 

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 

NIS in use 
,541     ,449 

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 

NIS in use 
,433      

Q7.1 Regarding the level of support for clinical decision-making, provided by the NIS in use, in the 

identification... of Nursing diagnoses 
 ,809    ,713 

Q7.2 Regarding the level of support for clinical decision-making, provided by the SIE in use, in the 

identification... of Nursing interventions 
 ,795    ,717 

Q29.2 Regarding the graphic presentation of the interfaces ("Displayed Pages") in the NIS in use: 

From the "client's care plan" 
 ,687    ,655 

Q1.2 Regarding the language used in the NIS in use for the construction of statements... of nursing 

interventions 
 ,676    ,540 

Q29.4 Regarding the graphical presentation of the interfaces ("Displayed pages") in the NIS in use: 

From the client's "documentation of the execution of interdependent Nursing interventions" 
 ,663    ,719 

Q29.3 Regarding the graphic presentation of the interfaces ("Displayed pages") in the NIS in use: From 

the client's "documentation of the execution of autonomous Nursing interventions" 
 ,646    ,701 

Q6. Regarding the association between a specific diagnosis, the respective interventions and nursing 

outcomes 
 ,636    ,648 

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) 
 ,617    ,599 

Q4. Regarding the importance attributed to "Nursing Interventions", in the architectural structure of 

the NIS in use 
 ,611    ,591 

Q13. Regarding the mechanisms/devices for managing access by other professionals to the 

documentation available in the NIS in use 
 ,608    ,491 

Q1.1 Regarding the language used in the NIS in use for the construction of statements... of Nursing 

diagnoses 
 ,605    ,434 

Q29.5 Regarding the graphic presentation of the interfaces ("Displayed pages") in the NIS in use: From 

the "Documentation of the evolution / results of Nursing" 
 ,477    ,645 

Q29.1 Regarding the graphical presentation of the interfaces ("Displayed Pages") in the NIS in use: 

From the "initial customer assessment" 
 ,325    ,455 

Q18. Regarding the possibility of documenting the information reported as relevant to the exercise 

of the professional activity 
  ,696   ,721 

Q8. Regarding the alert devices/mechanisms available in the NIS in use (e.g. allergies, drug interactions, 

…) 
  ,633   ,546 

Q17. Regarding the security mechanisms that prevent the documentation of aberrant data in the NIS 

in use (e.g.: "Body temperature =60ºC") 
  ,633   ,499 

Q19. Regarding access to information necessary for the exercise of professional activity   ,625   ,627 

Q14. Regarding the maintenance of customer data ("file") over time in the NIS in use   ,589   ,533 

Q15. Regarding the overall level of security/protection of NIS customer data in use against misuse 

"by outsiders" (hackers) 
  ,584   ,528 

Q2. Regarding the importance attributed to the "Initial Nursing Assessment", in the architectural 

structure of the NIS in use 
  ,583   ,591 

Q42. Regarding the contributions of the NIS in use in promoting communication between the 

institution's different management levels (e.g. Head Nurse, Director) 
  ,578   ,660 

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 
  ,578   ,594 

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 

the NIS in use 
  ,532   ,568 

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 

use 
  ,511   ,619 

Q11. Regarding the ability of the NIS in use to carry out updates based on scientific evidence   ,511   ,467 
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Q1.3 Regarding the language used in the NIS in use for the construction of statements... of nursing 

results 
  ,438   ,424 

Q39. Regarding the contributions of the SIE in use to promote health gains for clients   ,424   ,583 

Q16. 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 

professional) 

  ,406   ,471 

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 

  ,405   ,607 

Q28. Regarding the frequency of content updates / parameterization of the NIS in use, depending on 

the specific needs of the department 
  ,385   ,482 

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

use 
  ,346   ,629 

Q35. Regarding the contribution of the NIS in use in promoting the efficiency of the nursing care 

provided to the client 
  ,238   ,584 

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

their professional activity 
  ,259   ,715 

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

nursing 
  ,144   ,594 

Q36. Regarding the contribution of the NIS in use in promoting decision-making capacity and 

autonomy in the exercise of their professional activity 
  ,178   ,673 

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 

   ,862  ,806 

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 

   ,850  ,753 

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 

   ,833  ,726 

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 

   ,784  ,756 

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 

   ,759  ,727 

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 
   ,683  ,669 
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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 
   ,674  ,613 

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 
   ,673  ,757 

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 
   ,592  ,699 

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 
   ,590  ,762 

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 

   ,576  ,581 

Q23.2 Regarding the sharing of information documented in the NIS in use, between different 

institutions, between Nurses… With regard to the amount of information shared 
   ,562  ,709 

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 
   ,557  ,704 

Q12. Regarding the individual access mechanisms to the client's clinical file (password, user 

restrictions) of the NIS in use 
   ,459  ,277 

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 
   ,406  ,590 

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 
   ,525  ,654 

Q26.3 With regard to technical support mechanisms for the NIS in use: With regard to technical 

support by e-mail 
    ,797 ,737 

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

support by telephone 
    ,795 ,740 

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

mechanisms (e.g. helpdesk) 
    ,741 ,689 

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

technical support 
    ,709 ,682 

Q27 Regarding the daily support of nurses who train/facilitate/parameterize the NIS in use     ,614 ,600 

Q25.1 Regarding the technical support mechanisms of your institution's "informatics department" to 

the NIS in use... During office hours 
    ,526 ,605 

Q25.2 Regarding the technical support mechanisms of your institution's "informatics department" to 

the NIS in use... Outside office hours 
    ,506 ,477 

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

use 
    ,319 ,546 

Q34 On ongoing training (if any) regarding the use of the NIS in use     ,270 ,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. 7.1. 7.2. 7.3. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20.1. 20.2. 20.3. 21.1. 21.2. 21.3. 

D
o

m
a
in

s 

id
e
n

ti
fi

e
d

 b
y
 

C
a
m

p
o

s 
(2

0
1
2
) 

Nursing Process ● ● ● ● ● ● ● ● ● ● ●  ●         ● ●       

Information security and 

maintenance 

           ●    ● ● ● ● ● ●         

IS support mechanisms              ● ●               

Technical Aspects                              

Benefits                        ● ● ● ● ● ● 

D
o

m
a
in

s 

id
e
n

ti
fi

e
d

 b
y
 

M
o

r
e
ir

a
 

(2
0
1
4

) 

Nursing process and 

Benefits 

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●      ● ● ●       

Information Sharing                        ● ● ● ● ● ● 

Support and Training                              

Graphics and Security                ● ● ● ● ●          

Equipment: speed, quality 

and quantity 

                             

D
o

m
a
in

s 

id
e
n

ti
fi

e
d

 b
y
 

M
o

u
ra

 (
2
0

1
5
) 

Nursing process and 

Benefits 

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●      ● ● ●       

Information Sharing                        ● ● ● ● ● ● 

Support and Training                              

Graphics and Security                ● ● ● ● ●          

Equipment: speed, quality 

and quantity 

                             

D
o

m
a
in

s 
id

e
n

ti
fi

e
d

 b
y
 

S
il
v
a
 (

2
0
1
6
) 

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 

                             

D
o

m
a
in

s 
id

e
n

ti
fi

e
d

 i
n

 

th
e
 c

u
rr

e
n

t 
st

u
d

y
 

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. 22.3. 23.1. 23.2. 23.3. 24.1. 24.2. 24.3. 25.1. 25.2. 26.1. 26.2. 26.3. 26.4. 27 28. 29.1. 29.2. 29.3. 29.4. 29.5. 30.1. 30.2. 30.3. 30.4. 31 32 33 

D
o

m
a
in

s 
id

e
n

ti
fi

e
d

 

b
y
 C

a
m

p
o

s 
(2

0
1
2
) 

Nursing Process                              

Information 

security and 

maintenance 

                             

IS support 

mechanisms 

         ● ● ● ● ● ● ● ●            ● 

Technical 

Aspects 

                 ● ● ● ● ● ● ● ● ● ● ●  

Benefits ● ● ● ● ● ● ● ● ●                     

D
o

m
a
in

s 
id

e
n

ti
fi

e
d

 b
y
 

M
o

r
e
ir

a
 (

2
0
1
4
) 

Nursing process 

and Benefits 

                ●             

Information 

Sharing 

● ● ● ● ● ● ● ● ●                     

Support and 

Training 

         ● ● ● ● ● ● ●             ● 

Graphics and 

Security 

                 ● ● ● ● ●        

Equipment: 

speed, quality 

and quantity 

                      ● ● ● ● ● ●  

D
o

m
a
in

s 
id

e
n

ti
fi

e
d

 b
y
 

M
o

u
ra

 (
2
0

1
5
) 

Nursing process 

and Benefits 

                ●             

Information 

Sharing 

● ● ● ● ● ● ● ● ●                     

Support and 

Training 

         ● ● ● ● ● ● ●              

Graphics and 

Security 

                 ● ● ● ● ●        

Equipment: 

speed, quality 

and quantity 

                      ● ● ● ● ● ●  

D
o

m
a
in

s 
id

e
n

ti
fi

e
d

 b
y
 

S
il
v
a
 (

2
0
1
6
) 

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 

                             

D
o

m
a
in

s 
id

e
n

ti
fi

e
d

 i
n

  

th
e
 c

u
rr

e
n

t 
st

u
d

y
 

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. 41. 42. 43.1. 43.2. 44. 

D
o

m
a
in

s 

id
e
n

ti
fi

e
d

 b
y
 

C
a
m

p
o

s 
(2

0
1
2
) 

Nursing Process             

Information security and 

maintenance 

            

IS support mechanisms ●            

Technical Aspects            ● 

Benefits  ● ● ● ● ● ● ● ● ● ●  

D
o

m
a
in

s 

id
e
n

ti
fi

e
d

 b
y
 

M
o

r
e
ir

a
 

(2
0
1
4

) 

Nursing process and Benefits  ● ● ● ● ● ● ● ● ● ●  

Information Sharing             

Support and Training ●            

Graphics and Security             

Equipment: speed, quality 

and quantity 

           ● 

D
o

m
a
in

s 

id
e
n

ti
fi

e
d

 

b
y
 M

o
u

ra
 

(2
0
1
5

) 

Nursing process and Benefits  ● ● ● ● ● ● ● ● ● ●  

Information Sharing             

Support and Training             

Graphics and Security             

Equipment: speed, quality 

and quantity 

           ● 

D
o

m
a
in

s 
id

e
n

ti
fi

e
d

 b
y
 

S
il
v
a
 (

2
0
1
6
) 

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 

            

D
o

m
a
in

s 
id

e
n

ti
fi

e
d

 i
n

 

th
e
 c

u
rr

e
n

t 
st

u
d

y
 

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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