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Resumo 
 
Objetivos: Avaliar o conteúdo de um software-protótipo de realidade virtual com vistas à sua 
utilização tecnológica no cuidado de enfermagem à criança submetida à cateterização venosa 
periférica. Metodologia: Pesquisa de Avaliação, com método quantitativo, como modelo de 
operacionalização a Prototipação de acordo com Pressman. Trata-se de um estudo descritivo 
exploratório de avaliação de conteúdo de uma ferramenta de TI, em forma de software. 
Resultados: Considerando todos os parâmetros tratados - adequação funcional, confiabilidade, 
usabilidade, eficiência de desempenho, compatibilidade, segurança, manutenabilidade e 
portabilidade – e seus sucessivos Valores de cada Características (VC) – 100%, 90,47%, 98,70%, 
100%, 100%, 100% e 100% - advindos das respostas dos participantes de nossa pesquisa, 
afirmamos a tese em tela O software-protótipo VENCTURE VR otimiza o cuidado de 
enfermagem prestado à criança hospitalizada submetida à cateterização venosa periférica. Os 
resultados demonstraram a qualidade do sistema em cada atributo considerado. Conclusão: É 
possível concluir que na avaliação de conteúdo do VENCTURE VR, quase todas as características 
com 100% de respostas positivas, tendo apenas duas características com percentuais abaixo, 
que foi Confiabilidade (90%) e Usabilidade com (99%), o que torna o aplicativo mais uma 
alternativa tecnológica em prol da assistência de enfermagem. 
Descritores: Pediatria, Enfermagem, Prototipação, Atuação do profissional enfermeiro, 
Realidade virtual. 
 
Abstract 

Objectives: To evaluate the content of a virtual reality prototype software with a view to its 
technological use in nursing care for children undergoing peripheral venous catheterization. 
Methodology: Evaluation Research, with a quantitative method, as operationalization model 
Prototyping according to Pressman. This is an exploratory descriptive study of content 
evaluation of an IT tool, in the form of software. Results: Considering all the treated 
parameters - functional adequacy, reliability, usability, performance efficiency, compatibility, 
security, maintainability and portability - and their successive Values of each Characteristics 
(CV) - 100%, 90.47%, 98, 70%, 100%, 100%, 100% and 100% - arising from the responses of our 
research participants, we state the thesis on screen The VENCTURE VR prototype software 
optimizes the nursing care provided to hospitalized children undergoing peripheral venous 
catheterization. The results demonstrated the quality of the system in each considered 
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attribute. Conclusion: It is possible to conclude that in the evaluation of the content of 
VENCTURE VR, almost all the characteristics with 100% of positive answers, having only two 
characteristics with percentages below, which was Reliability (90%) and Usability with (99%), 
the which makes the application another technological alternative in favor of nursing care. 
Descriptors: Pediatrics, Nursing, Prototyping, Professional nursing practice, Virtual reality. 
 
Resumen 
 
Objetivos: Evaluar el contenido de un prototipo de software de realidad virtual con miras a su 
uso tecnológico en la atención de enfermería a niños sometidos a cateterismo venoso 
periférico. Metodología: Investigación de Evaluación, con método cuantitativo, como modelo 
de operacionalización. Prototipado según Pressman. Se trata de un estudio descriptivo 
exploratorio de evaluación de contenido de una herramienta informática, en forma de 
software. Resultados: Considerando todos los parámetros tratados - adecuación funcional, 
confiabilidad, usabilidad, eficiencia de desempeño, compatibilidad, seguridad, mantenibilidad 
y portabilidad - y sus sucesivos Valores de cada Característica (CV) - 100%, 90.47%, 98, 70 %, 
100%, 100%, 100% y 100% - a partir de las respuestas de los participantes de nuestra 
investigación, expresamos la tesis en pantalla El software prototipo VENCTURE VR optimiza la 
atención de enfermería brindada a niños hospitalizados sometidos a cateterismo venoso 
periférico. Los resultados demostraron la calidad del sistema en cada atributo considerado. 
Conclusión: se puede concluir que en la evaluación del contenido de VENCTURE VR, casi todas 
las características con 100% de respuestas positivas, teniendo solo dos características con 
porcentajes por debajo, que fue Confiabilidad (90%) y Usabilidad con (99%). %), lo que 
convierte a la aplicación en otra alternativa tecnológica a favor del cuidado de enfermería. 
Descriptores: Pediatría, Enfermería, Prototipado, Práctica Profesional de Enfermería, Realidad 
Virtual. 
 
 
INTRODUCTION 

Undoubtedly, with the Industrial Revolution, there have clearly been technological 

advances that directly affect the economy of countries, as well as their social transformations. 

However, in the 20th century, we experienced the technological revolution based on 

knowledge from microelectronics, advances in microbiology, genetic engineering and 

information technology. Currently, the 21st century is being marked as the information age, 

whose new paradigm - information technology - is having repercussions on the most diverse 

aspects of daily life, particularly health care (PINHO, 2011). 

In the health sector, Information and Communication Technologies (ICT) stand out 

through the World Wide Web. For the World Health Organization (WHO), technological 

advances and their impacts contribute to its growing adoption (WHO, 2011). 

The use of ICT in health, also known as e-health, is a tool for improving the flow of 

information, by electronic means, to support the provision of services, communication and 

management of health systems (WHO, 2011). The term e-health refers to any and all 

information related to digital health, including all products, systems and services. 

Four strategies were determined by the Pan American Health Organization (PAHO, 2011) 

in the construction of an Action Plan for e-health (2012-2017): support public policies for the 

use and implementation of information and communication technology in health; improve 
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public health through the use of tools and methodologies based on innovative information and 

communication technologies; promote and facilitate horizontal cooperation between countries 

for the development of a digital agenda; ensure training, digital literacy and improved access 

to information in order to use ICTs as key elements for the quality of care, health promotion 

and disease prevention. For developing countries, in particular, the International 

Telecommunication Union (ITU) has published a Guide to implementing e-health with the aim 

of accelerating the uptake of these technologies in the health sector in these countries. 

In the case of Brazil, the e-SUS for Primary Care stands out as a reference to the 

electronic Unified Health System (SUS). This is a strategy of the Ministry of Health, whose 

purpose is to develop, restructure and guarantee the integration of information systems, in 

order to allow an individualized record of the health situation (through the national card), 

integration between the various scenarios of the health care network and interoperability 

between systems (BRASIL, 2014).  

A milestone in the evolution of pediatric units was the inclusion of the companion with 

the child during the hospitalization process. The Statute of the Child and Adolescent (Law no. 

8069 of 1990) regulates this situation in the country as a whole, as article 12 states that 

hospitals must provide conditions for the full-time stay of a parent or guardian in cases where a 

child or adolescent is hospitalized. 

 Several studies have shown the importance and benefits of the presence of a 

companion, preferably the mother with the child. International literature has shown the 

benefits of the presence of a companion, especially a mother with a hospitalized child. Studies 

in psychoanalytic psychology have shown emotional and behavioral disorders when children are 

separated from their mothers, whether in hospital or in schools, characterizing deprivation, 

called Analytic Depression (partial affective deprivation, lasting up to five months) and 

Hospitalism (total affective deprivation, lasting more than five months) (REZENDE, 2013). 

 Thinking about the issue of comfort in pediatrics, and the experience of this specialty, 

it can be said that the most painful procedure performed on children by the nursing team, 

among all the procedures during their hospital stay, is peripheral venipuncture, since the child 

does not preserve the access very carefully: They want to run around, play, or simply don't 

want to have this "nuisance" in their body and pull it out; in addition to the conditions of: 

dehydration/ malnutrition, childhood obesity, which make it difficult to get a good access and 

thus don't last for long, consequently resulting in the child being subjected to peripheral 

venous catheterization more often.   

The technique for venipuncture requires antisepsis, precision, skill, attention, calm and 

concentration on the part of the professional, regardless of unfavorable environmental 

circumstances, the outcome that is expected is the successful puncture with the least possible 
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exposure of the child and their mother/carer to discomfort, whether in the laboratory routine 

or at times when the infusion of fluids and medications is necessary. 

The aim of this study was to evaluate the content of a virtual reality software prototype 

with a view to its technological use in nursing care for children undergoing peripheral venous 

catheterization. 

 

METHODOLOGY  

 In order to achieve the proposed objective, we used Evaluation Research (POLIT & 

BECK, 2011), with a quantitative method (MINAYO, 1993), as an operationalization model, 

Prototyping according to Pressman (2011) and was developed from January 2016 to August 

2017.  

According to Polit & Beck (2011), evaluation research from a nursing perspective is about 

developing useful information about a program, practice or procedure, allowing the researcher 

to decide whether to fully adopt, modify for adoption or abandon the program, which is a new 

intervention. An instrument is created to intervene in practice where its data will be used 

more and more each day to guide decision-making and actions in the real world.  

Minayo (1993) states that the quantitative approach to research aims to elucidate 

observable data, indicators and trends. 

 

TYPE OF STUDY  

This is an exploratory descriptive study evaluating the content of an IT tool in the form of 

software. To this end, the study was carried out as part of the Doctorate Course in Nursing and 

Biosciences, of the Postgraduate Program in Nursing and Biosciences - PPGENFBIO, based at the 

Alfredo Pinto Nursing School, of the Federal University of the State of Rio de Janeiro - UNIRIO, 

located in the State of Rio de Janeiro. 

 The methodology used in this research is based on the software life cycle proposed by 

Pressman and Maxim (2016), originally proposed by Barry Boehm (1988), which was developed 

in two stages: 

Stage 1 - development of the software based on a prototype developed during the 

professional master's course of the Postgraduate Program in Health and Technologies in the 

Hospital Space, which ended in 2019, so this first stage has already been completed.  

Stage 2 - during the doctoral course at the Postgraduate Program in Nursing and 

Biosciences - PPGENFBIO, the content of the VENCTURE VR software was evaluated. In this 

stage, the Group of evaluators who took part in this evaluation are nurses - master's and 

doctoral students from PPGENF and PPGENFBIO with experience in pediatrics and peripheral 

venous catheterization.  
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The reason for choosing these participants was due to the restrictions imposed by the 

Covid-19 pandemic, making it impossible for the researcher to access hospital environments, 

especially to carry out research of this nature and methodological approach. Therefore, the 

evaluation of the app did not involve hospitalized children and/or their companions; however, 

the stage was conducted based on the ISO/IEC 25010 (2011) standard.  

Regarding evaluation research from a nursing perspective, Polit & Beck (2001) point out 

that it involves developing useful information about a program, practice or procedure, allowing 

the researcher to decide whether to adopt it fully, modify it for adoption or abandon the 

program, which is a new intervention. Minayo (1993) corroborates this by pointing out that the 

quantitative method aims to elucidate observable data, indicators and trends. 

 

RESULTS 

 To characterize the evaluators, variables related to their area of expertise, length of 

experience and area of professional experience were collected. 

 As for the area in which the evaluators work, 5 (62.5%) work only in care, 3 (37.5%) 

work in care and teaching at the same time, 0 (0%) work only in teaching and 0 (0%) in none of 

the professional options. 

As for length of experience, the evaluators are professionals with considerable 

experience, 7 (87.5%) with more than 84 months working in nursing, either in care or teaching 

or both. Only 1 (12.5%) chose not to answer. 

 As for the professional experience of nurses in pediatrics, up to 1 year 1 (12.5%); 2 years 

2 (25%); 3 years 3 (37.5%); 12 years 1 (12.5%) and 21 years 1 (12.5%) preferred not to answer. 

This shows us that practically all the participants in the survey have extensive experience in 

pediatric nursing. 

 The Functional Adequacy characteristic was evaluated considering the sub-

characteristics: Functional Integrity, Functional Correctness and Functional Aptitude. It was 

found that the functional adequacy characteristic scored almost 100% in all its sub-

characteristics, with only functional aptitude scoring 1 not applicable.  

 The Reliability characteristic was evaluated taking into account the Maturity, Fault 

Tolerance, Recoverability and Availability sub-characteristics. We can see that in the sub-

characteristics on failures, 4 (50%) said that Vencture VR does not fail frequently, 1 (12.5%) 

disagreed and 1 (12.5%) preferred not to answer. And more than 60% say that when it does fail, 

the software continues to work as expected. Half of the evaluators 4(50%) agree with the 

recoverability of data affected by failures. In the availability sub-characteristic, 6(75%) say 

that the software is accessible for use when needed, only 1 disagrees and another prefers not 
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to answer. The Usability characteristic was evaluated considering the sub-characteristics 

Recognition of Adequacy, Apprehensibility, Operability and Attractiveness. 

In the evaluation of the usability characteristic, the vast majority of the sub-

characteristics were evaluated positively with values equal to or above 75%, with only the 

possibility of data input and output by the user being lower, 3 (37.5%) each and whether the 

software informs the user of invalid data input, 3 (3.75%).  

 The Performance Efficiency characteristic was evaluated considering the Time, Resources 

and Capacity sub-characteristics, with the performance efficiency evaluation, we can verify 

that the "time and resources" sub-characteristics were very well evaluated with 7 (87.5%); 

evaluators in agreement on the software execution time, the software resources are adequate 

and the software execution time is adequate for the time in which the nurse punctures, with 

only the software response time with 6 (75%) evaluations in agreement.  

 The "capacity" sub-characteristic has the following analyses in agreement: multi-user 

processing 3 (37.5%); operation with networks 3 (37.5%); good navigation 6 (75%) and software 

is fast and doesn't crash during execution 6 (75%).  

 The Compatibility characteristic was evaluated considering the Interoperability sub-

characteristic. In this characteristic, almost all of the 7 evaluators (87.5%) were in favor of the 

Vencture VR software allowing direct interaction with the user.  

 

In the evaluation of "security", with regard to the "confidentiality" sub-characteristic, half 

of the evaluators 4 (50%) agreed with the identity test, with 3 (37.5) saying that it does not 

apply and 1 (12.5%) preferring not to answer.   

The Maintainability characteristic was evaluated considering the Modifiability, 

Testability, Modularity and Reusability sub-characteristics. This characteristic had 50% 

agreement in each sub-characteristic ("testability", "modularity" and "reusability"), with only 

"modifiability" having 3 (37.5%) agreements.  The rest believed it didn't apply or preferred not 

to answer, i.e. we didn't have any sub-features in disagreement.  

 

 The Portability characteristic was evaluated by eight IT  experts, considering the sub-

characteristics Adaptability, Ability to be Installed and Ability to Replace. This was the last 

characteristic to be evaluated, where 100% said it was easy to adapt to other environments and 

7 (87.5%) agreed that it was easy to install in other environments, only 1 preferred not to 

answer, i.e. we didn't have any sub-characteristics in disagreement either.  

The results of the VENCTURE VR evaluation were compared with the judgment criteria, 

whose expected value was above 70% of responses indicating agreement with the 

characteristics evaluated. It can be seen that Functional Adequacy was evaluated in agreement 
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with the sub-characteristics evaluated by the evaluators, as it had the maximum percentage of 

100% positive responses. None of them disagreed with the evaluation criteria.  

The Reliability characteristic achieved the necessary quality in the nurses' evaluation, 

because although 10% of the evaluations were in disagreement, their evaluation in agreement 

exceeded the percentage of 70% for positive responses. It can be seen that the nurses assessed 

this characteristic positively, as 99% of the responses were in agreement, i.e. more than 70% of 

the responses were positive. Only 1% disagreed. 

The Performance Efficiency characteristic achieved 100% positive responses in the nurses' 

evaluation, and therefore 0% disagreement. 

The Compatibility characteristic reached 100% positive responses in the nurses' 

assessment. There was 0% disagreement. On the other hand, Safety was rated positively by all 

the evaluators, reaching 100%, surpassing the 70% percentage for positive responses. 

 

FINAL CONSIDERATIONS 

 The development of this research made it possible to evaluate the content of the 

VENCTURE VR software, where it was possible to analyze the technical quality and functional 

performance of this application. The results demonstrated the quality of the system in each 

attribute considered. 

The evaluation was carried out by eight (8) nurses with experience in pediatrics, 

considering that this area has a certain particularity when it comes to performing the 

peripheral venipuncture technique on children. When analyzing the content of the software, 

the nurse will take into account the non-cooperation of the child, the need for playfulness, 

visuals, colors, sounds, game time, virtual reality itself, in other words, important issues in the 

world of children. 

The Quality Model used in the study was the IS0/IEC 25010 standard and the Evaluation 

Process was the ISO/IEC 25040 standard, published in 2011, and the quality was considered 

very satisfactory based on the percentage of VC for each characteristic/sub-characteristic 

evaluated. 

VENCTURE VR was evaluated by the nurses according to the following characteristics: 

Functional Adequacy, Reliability, Usability, Performance Efficiency, Compatibility, Security, 

Maintainability and Portability. 

The Functional Adequacy of VENCTURE VR received 100% positive responses from the 

pediatric nurses. The Reliability of VENCTURE VR obtained 90% positive responses from the 

nurses who evaluated it. The Usability of VENCTURE VR obtained 99% positive responses from 

the evaluators. The Performance Efficiency of VENCTURE VR obtained 100% positive responses 

from the nurses. The Compatibility of VENCTURE VR received 100% positive responses from 
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nurses. The Safety of VENCTURE VR received 100% positive responses from the evaluators. The 

Maintainability of VENCTURE VR received 100% positive responses from the evaluators. The 

Portability of VENCTURE VR obtained 100% positive responses from the nurses who evaluated it.  

Therefore, it is possible to conclude that in the content evaluation of VENCTURE VR, 

almost all the characteristics had 100% positive responses, with only two characteristics with 

percentages below, which were Reliability (90%) and Usability with (99%), which makes the 

application another technological alternative in favor of nursing care. 

However, it is worth noting that these results do not exclude the need for a real-world 

evaluation study, using the app in a care practice setting, perhaps allowing an evaluation to 

verify the app's effectiveness in pediatric units, with all the adversities that the hospital 

environment offers, from the skill of the nursing staff to the almost constant presence of 

companions during the venipuncture procedure. This would be the perfect scenario for 

assessing usability, among other characteristics and sub-characteristics, since a diverse set of 

people would be using the app in the most adverse conditions. However, although the study 

demonstrated the quality of the product's content, it needs to be evaluated from other 

perspectives, perhaps during a post-doctoral internship. 
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