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ABSTRACT
Objective: To evaluate the usability of a mobile application for early detection of pediatric cancer. 
Method: A descriptive study, with a quantitative approach, evaluating the usability of the application “Fique Atento, pode ser câncer” 
by 19 oncology nurses at the Oswaldo Cruz University Hospital, Pernambuco, Brazil, using the validated System Usability Scale 
questionnaire. For analysis, Microsoft Excel and the support of the Statistical Package for the Social Sciences (SPSS) software were used. 
Results: Through the application of the SUS questionnaire, the total value of the averages of all scores was 91.58%, the satisfaction 
rate was 88.6% and the efficiency rate 91.2%. 
Discussion: The data demonstrated that the application has agreement and compliance with the principles of usability in the criteria 
of effectiveness, efficiency and user satisfaction. 
Final considerations: The application brings an important contribution to expand the construction and validation of technological 
tools that align both theoretical and practical knowledge.
Keywords: Primary health care. Medical oncology. Child health. Adolescent health. Information technology.

RESUMO
Objetivo: Avaliar a usabilidade de um aplicativo móvel para detecção precoce do câncer pediátrico. 
Método: Estudo descritivo, com abordagem quantitativa, de avaliação da usabilidade do aplicativo “Fique Atento, pode ser câncer” por 19 
enfermeiros oncológicos do Hospital Universitário Oswaldo Cruz, Pernambuco, Brasil, utilizando o questionário validado System Usability 
Scale. Para análise dos dados utilizou-se o Microsoft Excel e o suporte do software Statistical Package for the Social Sciences (SPSS). 
Resultados: Mediante a aplicação do questionário SUS, o valor total das médias de todos os scores foi de 91,58%, o índice de 
satisfação foi de 88,6% e o de eficiência 91,2%. 
Discussão: Os dados demonstraram que o aplicativo possui concordância e conformidade com os princípios de usabilidade nos 
critérios de efetividade, eficiência e satisfação do usuário. 
Considerações finais: O aplicativo traz uma importante contribuição para ampliação da construção e validação de ferramentas 
tecnológicas que alinham o conhecimento teórico ao prático.
Palavras-chave: Primary Health Care Oncologia. Child health. Saúde do adolescente. Tecnologia da informação.

RESUMEN
Objetivo: Evaluar la usabilidad de una aplicación móvil para la detección precoz del cáncer pediátrico. 
Método: Estudio descriptivo, con enfoque cuantitativo, evaluando la usabilidad de la aplicación “Fique atento, pode ser câncer” por 
19 enfermeras de oncología del Hospital Universitario Oswaldo Cruz, Pernambuco, Brasil, utilizando el cuestionario de la Escala de 
Usabilidad del Sistema validado. Para el análisis de los datos se utilizó Microsoft Excel y el soporte del software Statistical Package for 
the Social Sciences (SPSS). 
Resultados: Al aplicar el cuestionario SUS, el valor totals de los promedios de todos los puntajes fue del 91,58%, la tasa de 
satisfacción fue del 88,6% y la tasa de eficiencia del 91,2%. 
Discusión: Los datos demostraron que la aplicación tiene concordancia y cumplimiento con los principios de usabilidad en los 
criterios de efectividad, eficiencia y satisfacción del usuario. 
Consideraciones finales: La aplicación aporta un importante aporte para expandir la construcción y validación de herramientas 
tecnológicas que alinean conocimientos teóricos y prácticos.
Palabras-clave: Atencíon primaria de salud. Oncología médica. Salud del niño. Salud del adolescente. Tecnología de la informacíon.
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� INTRODUCTION

Pediatric cancer is considered the leading cause of death 
among children and adolescents aged 1 to 19 years in Brazil. 
Differentiating from adults because it has an embryonic 
character, rapid evolution and high lethality(1).

Cancer in children and adolescents has several clinical 
presentations related to origin, risk factors, anatomical site 
and treatment responses(1). Due to these characteristics, 
signs and symptoms can be easily confused with common 
childhood diseases(2).

It raises a great challenge for health professionals in 
the investigation of the disease, consequently increasing 
the duration of the diagnostic interval and affects the 
patient’s survival(3).

Considering the incidence, hospital morbidity and mor-
tality of neoplasms together with the challenges that the 
Unified Health System has been facing, according to the World 
Health Organization (WHO), the need and the relevant role 
of access to technology in health arise, where its use must 
be based on quality scientific evidence(4).

Computerization in Primary Health Care (PHC) manifests 
itself in order to improve nursing care and assist in decision 
making by professionals, since PHC is characterized as the 
first preferential gateway to the Unified Health System, 
with high resolvability and joint offer of individual and 
collective health practices(5). Since, at this level of care, 
nurses have broad autonomy in the exercise of their tasks, 
from the recognition of cancer to the rescue of the patient 
out of treatment(6).

In this context, it is essential to be attentive to the early 
detection of pediatric cancer, considering that the preven-
tion of diseases is essential to reduce sequelae and deaths. 
However, there is still a need for a better understanding of 
the factors that can leverage the issue of a cancer diagnosis 
and consequently the identification of nursing diagnoses for 
children and adolescents affected by this disease(7). 

New technological tools are emerging frequently and 
are being integrated into the health area. The insertion of 
Information and Communication Technologies (ICT) in the 
scope of health is not a substitute for professional know-how, 
but aims to inform, support, evaluate and intervene in clinical 
care for a better prognosis of the disease, in order to reduce 
the physical repercussions, psychic and social problems that 
cancer causes. In addition to contributing to the production 
of knowledge in networks and expanding communication 
channels for access to services(8).

Taking into account that in the therapeutic itinerary of 
cancer patients, failures in the reference and counter-referral 

of the flow, functioning and use of health services occur, 
it is likely that the insertion of ICT, in the scope of Primary 
Care, may corroborate in the early identification of the 
diagnosis, alignment of care and immediate referral to 
a specialized unit, in order to provide a greater chance 
of curing the disease, better therapeutic response and 
satisfactory itinerary(2).

The development of the application is justified as a 
strategy to bring health professionals closer to another 
tool that can be a strong ally for the early detection of 
childhood cancer. Bearing in mind that with the quick and 
easy access to smartphones, the use of these devices as 
assistance support, the phones serves as an aid instrument 
in the teaching-learning process that is becoming more 
and more frequent(9).

In view of this scenario, the use of the application may 
assist PHC health professionals in assistance. To incorporate 
the application with a focus on effectiveness and efficiency, 
it is essential to evaluate it before making it available to the 
user, including some tests to analyze usability, quality of the 
interface, functionality of the resources, data quality and 
integration with external systems(10). 

Faced with this context, the following guiding question 
arises: What is the usability level of an application for health-
care professionals? To answer this question, the study aims 
to assess the usability of a mobile application in the early 
detection of pediatric cancer.

�METHODS

This is a descriptive study with a quantitative approach, 
assessing the usability of the application named by the 
authors as “Fique Atento, pode ser câncer”. The proposal to 
build the mobile application is done with the intention to 
help health professionals in the early detection of pediatric 
cancer, through the contents based on the Protocol for 
Early Diagnosis of Pediatric Cancer and the Early Diagnosis 
of Cancer in Children and Adolescents of the Ministry of 
Health, in order to offer a standardization in nursing care 
with an emphasis on a uniform language.

Descriptive studies describe the identification and analyze 
the variables found for a later determination of the findings 
that result from the product. The quantitative approach refers 
to the understanding of individual elements through explana-
tions based on variables, meaning it seeks to apprehend phe-
nomenal relationships and measure them quantitatively(11).

The usability evaluation was performed with the partic-
ipation of nurses that had worked for more than a year at 
the pediatric cancer reference treatment centers, voluntarily. 
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Participants were requested to sign Free and Informed Con-
sent Form (FICF) and fill out all the premises listed in the 
usability questionnaire, from June to August 2019, at Hospital 
University Oswaldo Cruz, located in Recife, Pernambuco, Brazil. 

Availability of the application and assessment 
tool

The application, available only for smartphones with 
Android operating system, has a storage capacity of 39 
Megabytes permeated by various functionalities, such as 
the concept of childhood cancer and its classifications; the 
general signs and symptoms; the procedures and exams 
to be performed for each specificity; diagnostics; types of 
treatments and the necessary care regarding toxicity. Listed 
by video lesson resources, folders, self-explanatory illus-
trations, and contact option for questions, compliments, 
suggestions and others. 

As it contains various updated and substantiated func-
tions and content, oncology specialist nurses first assessed the 
approach of the issues included, whether they were sufficient, 
complete and understandable to assist in the detection of 
cancer during a nursing consultation, and subsequently, 
the usability of the application. In addition to obtaining 
information about the length of time each professional in 
the oncology area has exercised their profession, to ensure 
the reliability of the answers.

In order to ensure a successful application for use as an 
aid tool in the care process, usability assessments were carried 
out. Several techniques are used for this, ranging from an 
informal analysis to the availability of validated tests in order 
to reduce errors, increase efficiency and safety during the 
user’s interaction with the application, making the usability 
test reliable and reliable.

The System Usability Scale (SUS)(12) was used as a us-
ability instrument due to its simplicity, easy application. 
Developed by John Brooke (1986), the version used was 
translated and validated for Portuguese by study(13) contain-
ing 10 statements where nurses indicated their respective 
degree of agreement on a Likert scale ranging from 1 to 5: 
1- strongly disagree; 2- partially disagree; 3- neutral; 4- agree; 
5- I completely agree. The items in the SUS questionnaire 
are listed below.

Item 1. I would use this application frequently. 
Item 2. I found the application unnecessarily complex.
Item 3. I found the app easy to use. 
Item 4. I think I would need the support of a technical su-
pport to be able to use this application.

Item 5. I found that the various functions of the application 
were well integrated.
Item 6. I thought there was a lot of inconsistency in this app. 
Item 7. I think most people will learn to use this 
application quickly.
Item 8. I found the app too heavy. 
Item 9. I felt very confident using the app. 
Item 10. I needed to learn a number of things before I could 
continue using the application.

The result of the SUS questionnaire’s usability score was 
achieved by adding the individual collaboration of each 
statement. For odd items, one was subtracted from the scale 
marked by the user, however, for even items, the score was 
five minus the scale marked by the user. Then, the individual 
scores of the participants were added and the value was 
multiplied by 2.5 to obtain the total usability scale (SUS 
Score), that is, the satisfaction index varies between 0 to 
100 points(12).

Technological tools with SUS Score between 0 and 25 
points are considered the worst achievable; 26 to 39, bad; 
40 to 52, acceptable; 53 to 74, good; 75 to 85, excellent; and 
from 86 to 100, best achievable(14).

Assessing how easy it was to memorize the system 
from item 2 of SUS was made possible through the sum 
of each statement contained in the SUS questionnaire, as 
was evaluating the ease of knowledge through items 3,4, 
7 and 10, verifying the efficiency of the system based on 
items 5, 6 and 8; assessing user satisfaction through items 
1, 4 and 9; and identifying inconsistencies based on item 
6 of the SUS(12).

specialist nurses, participants of the study tested and 
analyzed the software giving feedbacks and suggestions for 
improvements, in order to answer the usability questionnaire, 
using the free publication of the application on the Google 
Play Store (http://bit.ly/2rLo1SW).

Data were tabulated in Microsoft Office Excel using de-
scriptive analysis, and then exported to SPSS version 21 
software for statistical analysis of the mean scores of each 
participant’s questionnaire.

The study complied with the ethical principles of research 
in human beings, established by Resolution 466/2012 CNS/
MS, being approved by the Research Ethics Committee under 
CAAE No. 02226818.1.0000.5192 and opinion No. 3.374.375.

�RESULTS

In the survey, 19 nurses specialized in oncology were 
interviewed to assess usability, with 19/19 (100%) being 
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women with average ages ranging from 24 to 69 years. 
Regarding the length of experience in the oncology depart-
ment, the median was 5 years (SD ± 4.95), ranging from 1 
to 21 years of service. 

According to the respective degree of agreement of 
the items in the SUS questionnaire, in order to verify the 
suitability of the application as an auxiliary tool in the early 
detection of cancer, that is, if it has essential information 
and structures for this purpose, specialist nurses considered 
the software as an easy-to-use, accessible, practical device, 
with very well-grounded content and very useful in the 
assistance-teaching-learning process (Figure 1). 

Seeking to ensure the usability of the application and the 
quality and satisfaction of end users based on the statistical 
analysis of the responses obtained through the application 
of the SUS questionnaire, it was observed that the total value 
referring to the average of all scores were 91.58, as is and 
median 95, ranging from 50 to 100 (Table 1). 

The SUS questionnaire and the items contained have 
specific usability characteristics with relevant meanings 
scored by converting value ranges between 0 to 100 points, 
as a way of quantifying and ratifying the quality components 
of a software (Table 2). 

The application obtained the most frequent categori-
zation between the scale of 86-100 (Table 3) as a way to 
categorize and classify the average usability value proposed 
individually among the responses of the participants, on a 
scale from worst achievable to best achievable. 

After completing the usability test, nurses proposed 
suggestions for the application’s content, such as: adding 
information about chemotherapy drug treatment, focusing 
on care in administration through catheters and, as future 
projects, requested the availability of the application for the 
IOS operating system. All suggestions, except the last one, 
were checked and updated in new versions for the tool’s 
improvement. 

Table 1 – Scores obtained from the users’ evaluation using 
the SUS usability instrument

USER SUS

1 50

2 92.5

3 97.5

4 95

5 95

6 85

7 100

8 90

9 95

10 100

11 85

12 97.5

13 95

14 97.5

15 100

16 85

17 90

18 90

19 100

Source: Research data, 2019.

Table 2 – Usability characteristic of the “Fique Atento, pode ser câncer” application, evaluated by SUS. Pernambuco. Brazil, 2019.

Usability features Mean Meaning

Easy to learn 90.46 Easy to use system when used for the first time.

Efficiency 91.2 Speed in the execution of the established tasks.

Inconsistencies 90.79 Absence or low error rate.

Easy to memorize 96.05 Easy to execute system even after a long period without using it.

Satisfaction 88.6 Pleasant design

Source: Research data, 2019.
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�DISCUSSION

Establishing the nurse’s profile implies recognizing 
abilities, skills, experiences and knowledge, aiming at the 

continuity of patient care, from primary care to high com-
plexity (15). 

Primary care is considered to be the care coordinator and 
the communication center of the health clinics, therefore, 

Figure 1 – “Fique Atento, pode ser câncer” application assessment regarding use appropriateness in cancer detection by 
oncology nurse specialists
Source: Research data, 2019.

Table 3 – Scale of categorization and classification of usability of the “Fique Atento, pode ser câncer” application. Pernambuco. 
Brazil, 2019

Categorization Scale
Frequency

Usability classification
N %

0 – 25 0 0 Worst achievable

26 – 39 0 0 Bad

40 – 52 1 5.3 Acceptable

53 – 74 0 0 Good

75 – 85 0 0 Excellent

86 – 100 18 94.7 Best achievable

Source: Research data, 2019.
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the insertion of ICTs in this area improves the quality of 
care, longitudinality of care, comprehensive services, pro-
motion, prevention, treatment, rehabilitation, disease sur-
veillance, among others; so that the demands for illnesses 
are minimized(16). 

Given this fact, the implementation of health technol-
ogies, concomitant with the knowledge and experience of 
the health professional, favors an expanded clinical practice 
related to diagnosis, care planning and adequate treatment. 
Emphasizing the importance of a cooperative and articu-
lated action between professionals, parents/guardians and 
health services(17).

Diagnosing cancer in a short period of time requires 
knowledge on the symptom presentation, exam interpre-
tation, and differential investigation. In order to reduce the 
frequency of consultations and obtain a therapeutic itinerary 
with a resolving outcome(3).

The use of technologies, among them, mobile devices, 
are expanding in the health area, precisely to assist and 
expand knowledge, being made available both to patients 
and professionals in order to inform, instruct, record, display, 
guide, remember or alert and communicate(10).

According to Brooke 12, the essential software items that 
indicate quality, contained in the SUS questionnaire, are 
essential for a good result of the final product, since the 
usability scale covers a set of aspects of the system such as 
complexity, need for support, interface, among others. It has 
a high level of validity to measure the use of the application, 
as it is a robust and reliable evaluation tool.

Regarding the application’s evaluation based on the SUS 
questionnaire, the findings of this work reflected a good 
usability and high user satisfaction, considering that the 
highest percentages are found in the odd numbered items.

The usability score of “Fique Atento, pode ser câncer” 
in the SUS questionnaire was superior to another study of 
development and evaluation of the “ECG Made Easy” appli-
cation, which obtained a score of 85.3(18) and regarding the 
application on total knee autoplasty with an 85.8 score(19).

Another application(20) also made use of SUS, to assess 
the usability of an anesthesiology medical educational ap-
plication, which returned an average score of 90.6. Thus, the 
application “Fique Atento, pode ser câncer” has a degree of 
usability on a better achievable scale.

In addition to attributing values, the evaluators reported 
that the application “Fique Atento, pode ser câncer” is a 
useful tool, with accessible language, that is easy to handle 
and understand, with well-integrated and objective, didactic 
and functional information. 

It appears that an application’s level of usability must 
have a score range over 40 to be made available and con-
sidered acceptable. However, the higher the score, the 
greater the degree of quality and the mobile application’s 
handling potential.

It is worth mentioning that feedback is essential for 
evaluation, as it allows the organization, complementa-
tion and updating of information, simultaneously assisting 
weaknesses and improvements to make the application 
fit for use.

�FINAL CONSIDERATIONS

The application “Fique Atento, pode ser câncer” was 
evaluated with a maximum degree of usability on a “best 
achievable” scale, with better percentages in terms of easy 
memorization, efficiency, easy learning and inconsistencies.

Thus, the usability of the application brings an important 
contribution to the expansion of knowledge, has an innova-
tive character - as it expands the dynamics and the capacity 
of qualifications for nurses’ health actions - and therefore 
manages to intervene as a tool in order to facilitate the early 
identification of cancer diagnosis. 

The application in education enables the dissemina-
tion and updating of knowledge in the area of oncology 
for children and adolescents, and can be used by anyone, 
considering its accessible language. Due to the quality of 
the software, its use in management and care can help in 
the adoption of governmental, institutional and profession-
al strategies in order to contribute to a lighter and faster 
therapeutic itinerary for children and adolescents in health, 
ensuring a less somber prognosis.

The main limitation of the study is the fact that the ap-
plication is only available for smartphones with the An-
droid operating system, so, in the future, researchers will 
carry out application procedures for other smartphone 
operating systems.

We recommend carrying out future work involving a 
review of the content covered in the application through the 
suggestions of the participating nurses so that the effect of 
the application on user assistance can be evaluated.

The aim of this research is to stimulate the interest of 
other professionals in the development of other applica-
tions that contribute theoretical and scientific information, 
in order to expand knowledge and increase the insertion 
of technology in the health area, professional updating and 
care management.
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