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ABSTRACT
Objective: to evaluate functional performance and technical quality of user embracement 
software with pediatric risk classification. Method: descriptive exploratory study developed 
based on the quality requirements set forth in ISO/IEC 25010. The evaluated characteristics 
were: functional adequacy, reliability, usability, performance efficiency, compatibility, safety, 
maintainability and portability. Eight specialists from the area of informatics and 13 from 
nursing participated in the evaluation. The characteristics were considered adequate when 
they reached more than 70% of indication as very and/or completely appropriate in the 
evaluations of each group of specialists. Results: The results obtained from the evaluation 
of informatics and nursing specialists were: functional adequacy (100.0%, 96.2%), reliability 
(82.6%, 88.5%), usability (84.9%; 98.7%), performance efficiency (93.4%; 96.2%), compatibility 
(85.0%, 98.1%), safety (91.7%, 100.0%), and, yet, maintainability (95.0%) and portability 
(87.5%) evaluated by the first ones. Conclusion: the software was considered adequate 
regarding technical quality and functional performance.
Descriptors: User Embracement; Pediatrics; Triage; Computer Systems; Software. 

 RESUMO
Objetivo: avaliar desempenho funcional e qualidade técnica de software para acolhimento 
com classificação de risco em pediatria. Método: estudo exploratório descritivo desenvolvido 
com base nos quesitos de qualidade dispostos na norma ISO/IEC 25010. As características 
avaliadas foram: adequação funcional, confiabilidade, usabilidade, eficiência de desempenho, 
compatibilidade, segurança, manutenibilidade e portabilidade. Participaram da avaliação oito 
especialistas da área de informática e 13 de enfermagem. As características foram consideradas 
adequadas quando atingiram mais de 70,0% de indicação como muito e/ou completamente 
apropriadas nas avaliações de cada grupo de especialistas. Resultados: Os resultados obtidos 
a partir da avaliação dos especialistas de informática e de enfermagem foram respectivamente: 
adequação funcional (100,0%; 96,2%), confiabilidade (82,6%; 88,5%), usabilidade (84,9%; 
98,7%), eficiência de desempenho (93,4%; 96,2%), compatibilidade (85,0%; 98,1%), segurança 
(91,7%; 100,0%), e, ainda, manutenibilidade (95,0%) e portabilidade (87,5%) avaliados pelos 
primeiros. Conclusão: o software foi considerado adequado em relação à qualidade técnica e 
ao desempenho funcional.
Descritores: Acolhimento; Pediatria; Triagem; Sistemas de Computação; Software.

RESUMEN
Objetivo: evaluar el desempeño funcional y la calidad técnica del software para el 
acogimiento con clasificación de riesgo en pediatría. Método: estudio exploratorio descriptivo, 
fundamentado en los requisitos de calidad dispuestos en la norma ISO/IEC 25.010. Las 
siguientes características fueron evaluadas: adecuación funcional, confiabilidad, facilidad 
de uso, eficiencia del desempeño, compatibilidad, seguridad, manutención y portabilidad. 
En la evaluación participaron 8 expertos en el área de informática y 13 en enfermería. Se 
consideradon adecuadas las características cuando habían alcanzado más del 70,0% de 
indicación como “muy y/o completamente apropiadas” en las evaluaciones de cada grupo de 
expertos. Resultados: Los resultados obtenidos a partir de la evaluación de los expertos en 
informática y en enfermería fueron respectivamente: adecuación funcional (100,0%; 96,2%); 
confiabilidad (82,6%; 88,5%); facilidad de uso (84,9%; 98,7%); eficiencia del desempeño (93,4%; 
96,2%); compatibilidad (85,0%; 98,1%); seguridad (91,7%; 100,0%); y también manutención 
(95,0%) y portabilidad (87,5%) evaluados por los primeros. Conclusión: se observó que el 
software es adecuado en relación con la calidad técnica y el rendimiento funcional.
Descriptores: Acogimiento; Pediatría; Triaje; Sistemas de Computación; Programas 
Informáticos.
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INTRODUCTION

Historically, the overcrowding of emergency services has been 
observed, causing users and their relatives’ dissatisfaction, as 
well as the overload of work and the increase of tension of their 
professionals. In addition, the excess of patients tends to reduce 
the efficiency and to increase the difficulty of solving users’ health 
problems, leading to their aggravation, to sequelae, and even to 
death during the waiting period for care(1).

Considering the scenario of pediatric emergency units, it can 
be seen that the challenges faced by the health teams present 
particularities arising from the profile of the clientele served.

With the purpose of improving the quality of care offered by 
the Unified Health System (SUS), the Ministry of Health (MS) has 
instituted the National Policy for Humanization of Attention and 
Management of SUS, which encourages innovation in managerial 
practices and promotion of health. One of the tools that make 
up this policy is the Reception with Risk Classification (ACCR), 
constituting as an interference device in the work processes in 
health units, especially in emergency hospital services(2).

Risk classification, in turn, presents itself as an important strategy 
for the evaluation and stratification of risk and vulnerabilities, mak-
ing it possible to identify which cases need immediate assistance 
and which can wait for safe care. Therefore, it can be seen that 
the execution of the risk classification activity is supported by the 
principle of equity, in which a positive differentiation is performed 
with the purpose of avoiding iatrogenics due to the non-fulfillment 
of the different needs of the services of health users(3).

It is important to point out that the practice of risk classifica-
tion is performed by a higher level nursing professional and it 
does not consist in establishing a previous diagnosis nor in the 
exclusion of people without medical care. This activity is based 
on qualified listening and consensus, established together with 
the medical team, allowing the systematization of the risk clas-
sification by protocols to classify the severity and the worsening 
capacity of each case, as well as the patient’s degree of suffering. 
Such a procedure has a decisive potential to reorganize emer-
gency services, thus having a positive impact on access to them(3).

The use of electronic systems has been pointed out in the 
literature as advantageous regarding the use of paper in health 
services, especially when it comes to emergency units, where 
the need for rapid decision making is constant(4).

Although there are published studies about the use of programs in 
health care, the search for research projects involving computerized 
systems, aimed at the risk classification in pediatric emergency services, 
points to a gap in the literature. Investigation on the perception of 
nurses regarding the use of a computerized system in an emergency 
unit revealed that the use of information technology allowed greater 
access and better management of patient information and administra-
tive information, favoring support for evidence-based care(5).

The software assessed in this study consists of modules that 
interact with each other from the access to the main menu. In 
addition, it has the capacity to adapt to screens of different sizes, 
and can be used in different types of devices, such as computer, 
tablet and smartphone. Another feature is the possibility of zoom-
ing anywhere on the screen, making it easier for people with low 
vision. It should be noted that each user has an individual access 

password and it is also possible to generate different types of 
reports that can assist the management of the emergency unit.

OBJECTIVE

To evaluate the functional performance and technical quality 
of a software aimed at the process of pediatric ACCR.

METHOD

Ethical Aspects

The ethical aspects were respected and the research was ap-
proved on November 18, 2015 by the Research Ethics Committee 
of the Federal University of Ceará. The study participants signed 
the Free, prior and informed consent, meeting the requirements 
of resolution 466/12 of the National Health Council.

Study design, site and period

Descriptive exploratory study aimed at the evaluation of the 
technical quality and functional performance of software devel-
oped to assist nurses in the ACCR process in pediatrics, based on 
the ACCR protocol of Fortaleza-CE.

The evaluation process was carried out in the city of Fortaleza, 
by prior appointment with the specialists participating in the 
study, from March to August 2016.

Population or sample, inclusion and exclusion criteria

The evaluation process was carried out by two groups of 
specialists: eight informatics specialists and 13 nursing special-
ists, allowing an overview of the overall quality of the software. 
For the establishment of the number of specialists, NBR ISO/IEC 
14598-6 was considered to recommend the use of at least eight 
members for each evaluator group, so that there is representa-
tion of the software users category(6).

The selection of the informatics specialists considered: to have 
a thesis or dissertation, to have finished a specialization course, 
as well as to produce scientific studies in the area of software 
engineering and/or systems analysis. It was also considered the 
working experience time in systems analysis and/or software 
development, which had a median of five years (IIQ = 5.0).

The selection of nursing specialists considered: to have a thesis, 
dissertation and/or specialization monograph, as well as scientific 
production aimed at the area of pediatric emergency and/or health 
informatics. In addition, the time of experience in pediatric emergency 
unit, which had a median of nine years (IIQ 18.0), was considered.

To obtain information technology specialists, a professional 
search was carried out in universities in the state of Ceará, associated 
with the analysis of the curriculum on the Lattes platform, while 
the search for nursing specialists took place in a health service 
in the city of Fortaleza, in which ACCR protocol was adopted.

Study protocol

The quality assessment process followed the quality require-
ments set out in ISO/IEC 25010 (System and Software engineering 
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– System and software Quality Requirements and Evaluation 
(SQuaRE – System and software quality models)(7).

To evaluate the proposed quality of the Software Product 
Quality Model, the following characteristics and their subcharac-
teristics were used: 1 – functional adequacy (functional integrity, 
functional correction and functional aptitude); 2 – usability (rec-
ognition of adequacy, apprehensibility, protection against error, 
operability, aesthetics of the user interface and accessibility); 
3 – reliability (maturity, fault tolerance, recoverability and avail-
ability); 4 – performance efficiency (time, resources and capacity); 
5 – compatibility (coexistence and interoperability); 6 – security 
(confidentiality, integrity, non-repudiation, accountability and 
authentication); 7 – maintainability (analyzability, modifiability, 
modularity, reusability, testability); and 8 – portability (adapt-
ability, ability to be installed and ability to replace)(8).

The last two characteristics were evaluated only by informatics 
specialists, because they are composed of technical data geared 
towards such area.

The judgment of the evaluation process of the analyzed char-
acteristics was carried out based on the standard NBR ISO-IEC 
14598-6(6), adapted by previous study(9), composed of the values 
to be achieved by the characteristics and subcharacteristics. Ac-
cording to the proposed judgment, the characteristics analyzed 
by the experts should reach a minimum value of 70.0% of indica-
tion as “very appropriate” or “completely appropriate”, in order to 
be considered adequate.

It should be noted that some of the subcharacteristics analyzed 
were not evaluated by all experts from the participating groups, 
since in some cases they thought they needed more information to 
complete the evaluation process of these subcharacteristics. Therefore, 
in these cases, we chose to perform the calculation based on valid 
information, that is, information generated from the specialists who 
effectively evaluated such subcharacteristics, 
in order to obtain greater accuracy of the 
calculated result, for not including opinions 
not expressed in specific cases.

The evaluation of the software hap-
pened after its availability to the special-
ists, in an individualized way, through 
the supply of notebook, in which the 
software was installed. After the specialist 
declared himself sufficiently oriented, the 
researcher handed him/her the informat-
ics and specific printed questionnaire 
to record the evaluation and waited for 
the completion of the tests without of-
fering any interference in the evaluation 
process. The tests were developed in a 
single meeting individually with each 
of the specialists, in a previously agreed 
place, and each evaluation took about 60 
to 240 minutes per specialist.

Analysis of results and statistics

For each item component of the ques-
tionnaire used, statements are evaluated 

using a Likert scale of five points, distributed in: 1 – not at all 
appropriate, 2 – somewhat appropriate, 3 – moderately ap-
propriate, 4 – very appropriate and 5 – completely appropriate. 
Data analysis was performed using descriptive statistics, using 
the absolute and relative frequency values, using the programs 
Microsoft Office Excel® and Statistical Package for Social Sciences 
(SPSS) ® version 20.0.

RESULTS

The results obtained from the evaluation of software quality 
characteristics by informatics specialists are presented in Table 1.

The analysis of Table 1 indicates that all the characteristics evalu-
ated by informatics specialists were considered adequate, since 
they presented more than 70.0% of the evaluations concentrated 
at the “very appropriate” and “completely appropriate” levels.

It should be noted that the functional adequacy characteristic, 
related to the need of the software’s functionalities to meet its 
requirements, had all its evaluations indicating the levels “very 
appropriate” and “completely appropriate”, thus determining 
100.0 % of adequacy of the characteristic.

The results obtained from the evaluation of the quality char-
acteristics by the nursing specialists are shown in Table 2.

The analysis of Table 2 shows that the analyzed characteristics 
were considered adequate by the group of specialists in the nursing 
field, since more than 70.0% of the evaluations were concentrated 
at the “very appropriate” and “completely appropriate” levels.

It should be noted that all assessments of the safety charac-
teristics were distributed between the “very appropriate” and 
“completely appropriate” levels, revealing that such characteristic 
was considered 100.0% adequate by the group of specialists in 
the nursing field.

Table 1 – Assessments distribution of software characteristics for Reception with Risk Classification 
(ACCR)in pediatrics according to informatics specialists, Fortaleza, Ceará, Brazil, 2016

Characteristic
Not at all 

appropriate
%

Somewhat 
appropriate

%

Moderately 
appropriate

%

Very 
appropriate

%

Completely 
Appropriate

%

Functional adequacy - - - 15.5 84.5
Usability 4.7 2.1 8.3 18.8 66.1
Reliability 3.1 - 14.3 19.7 62.9
Performance Efficiency - - 6.6 8.9 84.5
Compatibility - - 15.1 19.8 65.2
Safety - 1.3 7.0 8.3 83.4
Maintainability - - 5.0 27.5 67.5
Portability - - 12.5 4.2 83.3

Table 2 – Assessments distribution of software characteristics for Reception with Risk Classification 
(ACCR)in pediatrics according to informatics specialists, Fortaleza, Ceará, Brazil, 2016

Characteristic Not at all A little Moderately Very Completely

Functional adequacy - - 3.9% 27.4% 68.8%
Usability - - 1.3% 31.4% 67.3%
Reliability - 1.9% 9.6% 32.7% 55.8%
Performance Efficiency - - 3.9% 37.2% 59.0%
Compatibility 1.9% - - 35.9% 62.2%
Safety - - - 11.8% 88.2%
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DISCUSSION

The technology analyzed in this research project presented 
satisfactory results in all the characteristics assessed, both by 
the informatics and nursing specialists, highlighting the quality 
of its development.

By investigating the functional performance and technical 
quality of a system for electronic documentation of the nursing 
process, which used a methodology similar to this study, the 
researchers observed that all the characteristics evaluated by 
the informatics specialists showed low approval rates, indicat-
ing the high necessary effort to achieve satisfactory technical 
quality indices(8).

A study carried out based on the analysis of the application 
quality requirements for mobile devices, aimed at assisting the 
follow-up of pregnancy, identified as main points to affect the 
quality of the evaluated software: functional adequacy, reliabil-
ity, safety, performance efficiency and usability. The functional 
adequacy characteristic, which is related to the need for the 
functionalities of the software to meet the requirements regard-
ing the external characteristics, was affected by all the necessary 
requirements for the monitoring of pregnancy(10).

Differently from the results obtained in the mentioned study, 
this article obtained, regarding functional adequacy, high indices 
of adequacy indication by the nursing specialists (96.2%), reach-
ing 100% of indication as adequate by the informatics specialists.

Other researches that also involved the evaluation of programs, 
using different evaluation methodologies, pointed out that the 
systems, in general, found difficulties to have good scores regard-
ing usability and, nevertheless, they were considered relevant 
tools to accomplish the purposes for which they have been 
developed, indicating that this is a unanimously hard question 
for the evaluators(11).

Despite being hard to unanimous approve the usability char-
acteristic indicated by the literature, possibly due to the individual 
variation of the evaluators’ perceptions, an adequacy indication 
was reached by specialists with indices > 70.0%, highlighting 
the possibility of improvements resulting from technological 
evolution process.

The usability evaluation is recognized as an important factor 
for success in the elaboration of efficient and acceptable tech-
nologies and also indicates the use of simple and less complex 
methods for its realization(12).

Several aspects can be considered when analyzing the usability 
of a software, and one of these factors is that the user does not 
need to remember large amount of information to be able to use 
the system. The system itself must have the necessary information 
and tools that allow its use, facilitating the user’s work.

Besides having good levels of functional suitability and us-
ability, it is essential that the software be trusted enough so 
that the end-user does not get unassisted for malfunctioning(13).

Technology evolution has increased the presence of com-
puterized systems, increasingly complex, in different areas and 
in different social segments, in order to accomplish activities 
faster, as well as greater effectiveness to the services rendered. 
The complexity related to the program development process, 
coupled with the need to build high-quality systems, has led to 

one of the central concerns for care workers and researchers – 
enhancing reliability(14).

For the use of computerized systems in the emergency units 
to help reduce the waiting time, it is necessary that such systems 
are efficient enough to promote faster service.

It is common to carry out the evaluation of the software 
performance used in a certain institution, in order to maintain 
its reliability regarding the users of its services. Performance 
tests virtually simulate substantial data usage, to evaluate the 
ability of the system to manage its utilization from a great load 
of components to the server. Thus, human and computational 
resources can be saved, since this process is automated(15).

The performance efficiency can be even better evaluated when 
applying the software directly in clinical practice, at which time 
its performance can be evaluated in the real scenario of its use.

The fact that the system is adequate regarding the time of 
execution is especially relevant in the emergency service, since 
it is an area with the need for fast service and quick answers by 
the team, mainly to try and prevent the occurrence of adverse 
health events of the patients while waiting for care. The increase 
in waiting time contributes to the increase of overcrowding in 
the units(16-17).

Another factor that tends to contribute to fasten nurses’ work 
process in the emergency unit is the possibility of interaction 
with computerized systems, by explaining their compatibility.

Interoperability is essential so that the programs used al-
low the health professional: to have a more holistic view of the 
patient from the possibility of analyzing their history; to be as-
sisted regarding the computational processes of automation, 
so the professional need to spend less time on the operation of 
the computational tool and, consequently, have more contact 
with the patient; and to have all the computational technology 
developed over the years to process the data derived from patient 
care, notifications and reminders(18).

In a study of the technical quality evaluation and of the func-
tional performance of the electronic system, regarding the 
compatibility, after the discard of the evaluations that indicated 
“not applicable” by the specialists who thought the information 
presented during the data collection was not enough for the 
conclusion of the evaluation of this item, the characteristic was 
indicated as adequate by the group of informatics specialists and 
by the nursing professors, reaching more than 70.0% of positive 
evaluations. However, in the group of care nurses, this charac-
teristic did not reach the level indicated for approval, reflecting 
the need to improve the system regarding the communicability 
of the software with other hospital systems, and the ability to 
transfer data and command exchange(8).

Research project conducted in Turkey reported the experience 
of using electronic systems for the transfer of patient information 
between primary health care institutions and hospital institu-
tions. This experience was made possible by the interoperability 
of the systems used, that is, the compatibility characteristic was 
shown to be essential for the exchange of information between 
the different levels of health care(19).

Considering that software responds adequately to the char-
acteristic compatibility, another point is essential: it should be 
ensured that the data exchanged between the different systems 
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is safe. This issue brings out the relevance of the analysis of the 
characteristic security.

Computerized systems are tools that provide greater facility for 
patient follow-up by the nursing team, emphasizing the security 
provided by the use of login and password(20).

Security-related issues have a major impact on software quality. 
The authentication method for access is considered crucial due 
to the need to provide greater security and privacy to personal 
health information, especially when this information is sent to 
systems of health institutions. Another item related to security is 
the possibility of backup, that is, saving the data used, enabling 
its use at any time(10).

Institutions that adopt the use of computerized systems in 
their daily lives tend to benefit from the security provided by the 
possibility of issuing automatic warnings, which prevent adverse 
events, and the aid in the decision-making of the professionals(21).

A study conducted with nurses on the use of a computerized 
system for the application of nursing care systematization identified 
that, in the perception of these professionals, the system tends to 
facilitate clinical reasoning and, consequently, to assist the nurses’ 
decision making to the most appropriate care for each patient, 
and may lead to the improvement of the nursing team itself(22).

Another factor that directly influences the quality of software 
is the effort required to make specified modifications, considering 
the need for regular updates and/or corrections. Such a feature 
is known as maintainability(23).

The maintenance of health information systems usually re-
quires the dedication of great effort and time on the part of the 
responsible professionals. This is also related to the changes that 
frequently occur in health knowledge. Another repercussion 
caused by this fact is that maintainability is usually responsible 
for a large part of the program development costs(24).

Whether or not the maintainability of a software can be reflected 
in the costs and efforts required to accomplish this task. The way 
the software is developed, including the type of architecture and 
language used, can improve its maintainability(25).

Another essential feature for software success is its portability, 
which relates to the ability of the software to be transferred from 
one environment to another. Such a feature verifies whether the 
software can be transferred to another operating environment 
defined in its requirements efficient and effectively(23).

A study that carried out a quality evaluation of the nursing 
process electronic record, like the results obtained in this study, 
also had a high positive evaluation of portability. The evaluators 
who indicated that it was not possible to carry out the evaluation 
of this characteristic would possibly need access to more informa-
tion, such as the source code itself, in order to make this possible(23).

The portability evaluation is also important in educational 
programs in the field of health. Thus, a study evaluating portabil-
ity, indicative of portability, and the acceptability, in cultural and 
linguistic contexts, of software for the training of nursing students 
to care for patients in a aggravation situation, identified that it 
reached high satisfaction from eastern students, even though it 
was developed for Western students. In other words, software 
portability was considered satisfactory, since it obtained good 
results when adopted in a different environment from the one 
originally thought for it(26).

Study limitations

As a limitation of the study, the evaluation of software goes 
beyond the development period of this study, being developed 
permanently. Thus, even after the conclusion of the evaluation 
conducted in this research project, the daily use of technology 
may provide new improvements to the system.

Contributions to the field of nursing, health or public policy

It is expected that the use of this software in daily hospital care 
may include: the optimization of the ACCR process, providing nurses 
with agility and safety in care in emergency units and pediatric 
emergency; an information system appropriate to the needs of 
daily practice; sharing of information about the classification of 
risk performed in pediatric units and visibility of nurses’ work.

CONCLUSION

The results obtained from the evaluation of the software for 
ACCR in pediatrics reveal that it was adequate in all characteris-
tics analyzed, that is, it was indicated as very appropriate and/or 
completely appropriate by more than 70.0% of the evaluations 
of the specialists.

The fact that the software developed in this study was consid-
ered adequate, considering both technical quality and functional 
performance, can be related to the participation of nurses, from 
the moment of their conception and development, through 
corrections and functional improvement, until the final evalu-
ation process.

New studies that address the use of the software for pediatric 
ACCR directly in clinical practice are suggested, allowing the 
evaluation of its execution time and the capacity to perform 
improvements, such as increasing ACCR speed process and re-
ducing operational costs, involving the idea of cost-effectiveness 
of software deployment in the daily life of the health service.
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