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Abstract

Background: Despite the increasing development of different smartphone apps in the health care domain, most of these apps
lack proper evaluation. In fact, with the rapid development of smartphones and wireless communication infrastructure, many
health care systems around the world are using these apps to provide health services for people without sufficient scientific efforts
to design, develop, and evaluate them.

Objective: The objective of this study was to evaluate the usability of CanSelfMan, a self-management app that provides access
to reliable information to improve communication between health care providers and children with cancer and their
parents/caregivers, facilitating remote monitoring and promoting medication adherence.

Methods: We performed debugging and compatibility tests in a simulated environment to identify possible errors. Then, at the
end of the 3-week period of using the app, children with cancer and their parents/caregivers filled out the User Experience
Questionnaire (UEQ) to evaluate the usability of the CanSelfMan app and their level of user satisfaction.

Results: During the 3 weeks of CanSelfMan use, 270 cases of symptom evaluation and 194 questions were recorded in the
system by children and their parents/caregivers and answered by oncologists. After the end of the 3 weeks, 44 users completed
the standard UEQ user experience questionnaire. According to the children’s evaluations, attractiveness (mean 1.956, SD 0.547)
and efficiency (mean 1.934, SD 0.499) achieved the best mean results compared with novelty (mean 1.711, SD 0.481).
Parents/caregivers rated efficiency at a mean of 1.880 (SD 0.316) and attractiveness at a mean of 1.853 (SD 0.331). The lowest
mean score was reported for novelty (mean 1.670, SD 0.225).

Conclusions: In this study, we describe the evaluation process of a self-management system to support children with cancer
and their families. Based on the feedback and scores obtained from the usability evaluation, it seems that the children and their
parents find CanSelfMan to be an interesting and practical idea to provide reliable and updated information on cancer and help
them manage the complications of this disease.

(JMIR Pediatr Parent 2023;6:e43867) doi: 10.2196/43867
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Introduction

Recent advances in smartphone technology have made a wide
variety of apps available to the public [1] that have multiple
uses in health care, such as supporting patients and providing
medical services [2,3]. Since children and teenagers are active
users of this technology, smartphones can be an acceptable
social tool to provide education and self-management to these
groups [4,5]. Studies show that the rate of learning, use, and
satisfaction was high in children with technological tools such
as smartphones, and this group has no problem using these tools
[6]. This provides a suitable opportunity for a wide population
of children and adolescents to access support, assessment, and
treatment of disease-related symptoms over the internet [7-9].
Despite there being many different smartphone apps in this
field, most lack proper evaluation. In fact, with the rapid
development of smartphones and wireless communication
infrastructure, many health systems around the world are using
these apps to provide health services for people without
sufficient scientific efforts to design, develop, and evaluate them
[10]. A review of over 75 clinical trial studies related to mobile
health showed that most of these interventions, although they
were conducted in high-income countries, were of low quality,
and the results were far from expected. For example, as Free
and colleagues [11] reported, “Our meta-analyses show that, to
date, mobile technology–based interventions for diabetes control
that have statistically significant effects are small and of
borderline clinical importance.”

Therefore, to facilitate an increase in effectiveness, satisfaction,
and trust of users, a suitable standard method should be used to
evaluate the intervention [12,13]. A usability test is one of the
best ways to ensure that a product meets the users’ needs [14].
According to the International Standard Organization, usability
refers to “the extent to which a product can be used by a specific
user to achieve specific goals with effectiveness, efficiency,
and satisfaction” [13]. Moreover, usability refers to users’
satisfaction and level of engagement with the system’s user
interface, ease of use, and simplicity of learning [1] Therefore,
an evaluation of usability is an important step in health
interventions. Additionally, a review of the final product based
on the end users’ opinions provides valuable information about

the quality and usability of the product for the developer [15].
This issue is influential because usability is a key factor in the
acceptance and use of any new technology in the health industry,
and it can have a direct impact on users’ satisfaction. [16,17]

Thus, it seems obvious that usability testing should be a common
step in the development process, even for small-scale systems
[16,18]. Studies show that products with higher scores in
usability evaluation tests are more desired and used, while low
usability has a negative effect on user acceptance [19,20].
Without considering usability and user satisfaction, no app can
expect long-term use by users. For example, most users usually
spend less than 30 seconds working with a new app, and if not
satisfied within that time frame, they will delete it and use other
alternative apps [21]. Therefore, to ensure that the product meets
user needs, its usability must be evaluated. For this purpose, we
aimed to evaluate the usability of CanSelfMan, a
self-management system for children with cancer and their
families (which we covered in another report [22]), via the User
Experience Questionnaire (UEQ) questionnaire (Multimedia
Appendix 1).

Methods

System Description
CanSelfMan is a self-management system for children with
cancer that includes a web-based dashboard for oncologists and
an Android app for the children and their parents/caregivers. In
the initial version of CanSelfMan, there were 2 distinct versions
for parents/caregivers and children. In the final iteration, a single
app was made for both children and their parents/caregivers.
The final version of the app had 5 modules, which included (1)
cancer knowledge (ie, information about the definition of the
disease, causes of the disease, treatment methods, and
complications), (2) self-management recommendations (ie,
recognition of symptoms, control of symptoms, physical
activities, and nutritional information), (3) symptom
management, (4) self-assessment questionnaire of symptoms,
and (5) questions from the physician and reminders.
Additionally, the oncologists’ dashboards included parts to see
the results of patient assessments, questions, and answers to
patients’ questions (Figure 1).

Figure 1. CanSelfMan app screenshots. ALL: acute lymphoblastic leukemia.
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Usability Tests

Performance and Compatibility Test
After we completed the steps related to coding and developing
the final prototype, we performed a debugging test to evaluate
app performance and identify possible errors. The process of
finding and fixing errors in a software or app is called
debugging, and it includes detecting codes that cause problems
in app execution or performance. A debugger is a tool that helps
you find and fix errors. Debugging can be done manually or
through a debugger [23]. In this study, the debugging process
was carried out by the principal researcher (HM) with an
Android debugger.

Following this, a compatibility test was done in a simulated
environment to ensure the final version of the app could run
properly on different phones with different hardware and
software capabilities. This test was done to check the
compatibility of the app on smartphones produced by different
manufacturers and with different screen sizes. For this
simulation, the pCloudy [24] platform was used. This test
evaluates how a mobile app performs in terms of battery
consumption, memory, processor, and network data usage. It
also checks how the app performs with the different smartphone
brands and presents the results.

UEQ Evaluation
Next, to evaluate usability and user satisfaction, we used a
questionnaire. After reviewing similar studies and based on the
opinions of research team members, we decided to use the
standard UEQ, a free questionnaire that measures usability and
user experience. It has been described as a “fast and reliable
questionnaire to measure the user experience of interactive
products [that is] available in more than 30 languages [and is]
easy to use due to rich supplementary material” [25]. It has been
widely used in human-computer interaction research, and along
with other qualitative evaluation methods like Think Aloud

[22], it can accurately identify the weak and strong points of a
product. In our previous report, we explained the results obtained
from the Think Aloud evaluation [22].

The UEQ is filled out by the user after they use the product to
measure its effectiveness [25]. Usually, it takes between 3 and
5 minutes to complete this questionnaire. Therefore, it is one
of the most efficient methods to measure users’ opinions about
a software product. The official version of this questionnaire
has been translated into over 20 different languages, including
Persian. It has 26 questions that include 6 measures, namely,
(1) attractiveness, (2) perspicuity, (3) efficiency, (4)
dependability, (5) stimulation, and (6) novelty in the 2 axes of
design quality and use quality. Additionally, it measures both
usability and user satisfaction with the product [26]. Textbox
1 briefly explains each of these 6 measures.

The remaining 5 scales have an impact on the attractiveness
scale, which measures the user’s overall impression of the app.
While stimulation and novelty describe hedonic
(non–goal-directed) quality criteria, the scales of perspicuity,
efficiency, and dependability provide information about
pragmatic (goal-directed) quality aspects. Each item is a pair
of opposites with a 7-point Likert scale, which is the form of a
semantic differential. [27]. Multimedia Appendix 1 shows the
UEQ items.

The UEQ has a tool designed in Microsoft Excel (Microsoft
Corp) to calculate and interpret the results, as well as a database
containing the results of previous studies, allowing us to
compare our results with those of 246 previous studies [25,28].
The answer to each question is on a 7-point Likert scale ranging
from −3 (completely agree with the negative conditions) to +3
(completely agree with the positive opinion), with 0 being
neutral. If the total score of each measure is less than −0.8, it
means unacceptable or weak, −0.8 to +0.8 means acceptable,
and +0.8 to 3 is considered good and excellent.

Textbox 1. The 6 measures of the User Experience Questionnaire (UEQ).

1. Attractiveness: Do users like or dislike the app?

2. Perspicuity: Is it easy to get used to and understand how to use the app?

3. Efficiency: Can users get their work done quickly and efficiently?

4. Dependability: Are interactions with the app safe and predictable?

5. Stimulation: Is using the app enjoyable and motivating?

6. Novelty: Do users feel motivated to continue using the app?

Ethics Approval
This study received ethical review approval from Shahid
Beheshti University of Medical Sciences
(IR.SBMU.RETECH.REC.1396.1316).

Study Setting and Population
After compatibility and technical testing, the final version was
provided to end users to evaluate usability. For this purpose, a
banner was placed in the outpatient department of MAHAK’s
Pediatric Cancer Treatment and Research Center inviting people
to participate in the study. The inclusion criteria for entering

this study for children were (1) children with acute lymphoid
leukemia referred to MAHAK who were in the phase of
chemotherapy treatment (ie, at least 1 year had passed since the
start of treatment), (2) at least 7 years of age, and (3) can work
with a smartphone. For parents/caregivers, the inclusion criteria
were (1) having at least 1 child with cancer that has been
diagnosed for a year and is currently undergoing active treatment
with chemotherapy, (2) having the ability to read and write in
Persian, and (3) having an Android smartphone (version 8 to
11). The exclusion criteria were patients who were in the end
stages of cancer and those struggling with their mental health

JMIR Pediatr Parent 2023 | vol. 6 | e43867 | p. 3https://pediatrics.jmir.org/2023/1/e43867
(page number not for citation purposes)

Mehdizadeh et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


and parents/caregivers who did not know how to work a
smartphone and could not read or write. In addition, 4
oncologists participated in this study to answer patients’
questions.

Before initiating the study, we presented information about the
study to the participants in a 30-minute session. In this session,
the principal researcher (author HM) explained the app to the
participants and the purpose of this study in plain language.
Following that, another researcher (author AM) obtained
permission from the children’s parents/caregivers to participate
in this study and then from the children themselves. After this,
the parents signed the consent form.

We explained to all participants that they could withdraw at any
stage of the study without providing a reason. After this, the
CanSelfMan app was installed on their smartphones, and they
were shown how to use the app. After 3 weeks of use, the
participants returned to MAHAK in person and completed a
questionnaire related to demographic information including
age, sex, place of residence, and education, along with the UEQ.

Results

CanSelfMan Compatibility Test
At this stage, to ensure that the final app was functioning
correctly, a compatibility test was performed using a simulation
with the pCloudy service. The results are shown in Figure 2.

One of the important issues in the compatibility test included
installing, running, and uninstalling the app, which was done
on 10 different brands of smartphones in the pCloudy platform.

The app was installed and run on all the desired phones without
any errors. Then, the app was examined from compatibility and
applicability aspects on different smartphones with different
screen sizes. Again, it was executed without any problems.
Next, 4 features, namely, memory, processor, network data, and
battery consumption, were examined. Based on the results of
this simulation, CanSelfMan acquire scored 7.9 out of 10
possible points in the battery consumption section, which is
considered a good score and indicates an optimal consumption
of battery and memory. Moreover, in the network exchange
data evaluation, it obtained a score of 9.6, which is a very high
score (Figure 2).

Figure 2. CanSelfMan app results for the compatibility test. CPU: Central Processing Unit; mAh: milliampere hour.
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Usability and User Satisfaction
During the 3 weeks of app use, 270 symptom evaluations and
194 questions were recorded in the system by children and their
parents/caregivers and answered by oncologists. After the end
of the 3-week period, 44 users completed the UEQ. Respondents
included 25 parents who had a child under the age of 7 years
with cancer.

The age range of the parents/caregivers in this phase was
between 27 and 48 years, with an average age of 32 years, and
most (n=16, 64%) were female. Table 1 shows the participants’
demographic information.

A total of 19 children with cancer ranging in age from 7 to 14
years, with an average age of 12 years, completed the UEQ.
The majority (11/19, 58%) of the children were female. The
range of points that can be obtained in UEQ is from −3 (the
lowest possible point) to +3 (the maximum point that can be
obtained). The results are interpreted based on average values,
and there is no unique score. In addition, the CI of the
measurements refers to the level of accuracy in estimating the
average. As a result, the smaller the CI, the higher accuracy and
reliability of the obtained results. Since each of the 6 measures
in UEQ includes a set of items, none of the items can be
interpreted alone. Therefore, for each measure, the total score
of the related items was calculated.

Table 1. Participants’ demographic information.

Children (n=19)Parents (n=25)Participants

10 (1.7; 7-14)32 (2.1; 27-48)Age (years), mean (SD; range)

Gender, n (%)

11 (58)16 64))Female

8 (42)9 (36)Male

Residence, n (%)

13(68)14 (56)Urban

6(32)11 (44)Rural

Education level, n (%)

9 (47)1 (4)Secondary school

N/Aa13 (52)College diploma

N/A3 (12)Junior college

N/A8 (32)Bachelor’s degree and above

aN/A: not applicable.

The results showed the measures of transparency, motivation,
and attractiveness had the highest possible points, respectively.
Table 2 shows the average score and SD of each measure for
both groups (ie, parents/caregivers and children). According to
the children’s evaluations, attractiveness (mean 1.956, SD 0.547)
and efficiency (mean 1.934, SD 0.499) achieved the best results
compared with novelty (mean 1.711, SD 0.481).
Parents/caregivers rated efficiency at a mean of 1.880 (SD
0.316) and attractiveness at a mean of 1.853 (SD 0.331). The
lowest score was reported for novelty (mean 1.670, SD 0.225).
In addition, to determine the app quality, the UEQ shows the
overall performance of the product with 3 measures
(attractiveness, quality of use, and quality of design) [25].

UEQ parameters can also be divided into 2 general groups:
pragmatic quality (perspicuity, efficiency, dependability) and
hedonic quality (stimulation and originality). Table 3 shows the
app’s pragmatic and hedonic quality scores. Pragmatic quality
describes task-related quality aspects, and hedonic quality
describes non–task-related quality aspects [25].

According to the obtained results, CanSelfMan scored above
+0.8 in all measures, which is above the average score of 1.5,
thus falling in the good category. The results of the evaluation
showed that the CanSelfMan app ranked highest in attractiveness

and efficiency and lowest in novelty, which indicates a high
level of user satisfaction with the app’s quality and user
interface. One of the reasons for the app's attractive user
interface could be the use of graphic elements and gamification,
which attracted children’s attention and subsequently increased
scores in the efficiency and app usage scales. In addition, the
low score on the novelty scale may be because new apps do not
evoke a sense of innovation and novelty for young users due to
the increasing number of apps that are designed for this age
group.

For the parents/caregivers, the app scored highly for efficiency
and attractiveness and lowest for novelty. Obtaining a high score
in efficiency indicates the app's quality and the high satisfaction
of users regarding the use of the app. One of these reasons for
this can be the integrated and modular design of the app, which,
by separating the functions of each part and reducing the
complexity of the app as much as possible, has made it easy for
users to perform tasks and use the app. Accordingly, a high
score in the attractiveness category for parents can also be a
sign of the quality of the app’s user interface design, which led
to high user satisfaction. The low score for novelty could be
attributed to the increase in health apps in this domain available
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through app stores; thus, a new app like CanSelfMan may not
excite or delight users enough.

The UEQ also provides a calculation tool that includes
evaluation data from previous studies. Therefore, the results
obtained in each evaluation can be compared with previous
studies. To provide a better overall picture of the app quality,
the results were compared with the benchmark data set of the

UEQ. The data set was collected for 246 studies evaluating
various products, including, web pages, mobile apps, social
networks, and so forth. A comparison of the results of this study
with those of previous studies indicates the relative quality of
CanSelfMan on an international scale. Figure 3 shows the
CanSelfMan results compared to those of 246 previous studies
conducted with the UEQ.

Table 2. Results of the User Experience Questionnaire (UEQ) for both study groups (parents/caregivers and children).

Parents/caregivers (n=25)Children (n=19)Measures

95% CIMean (SD)95% CIMean (SD)Scales

1.724-1.9831.853 (0.481)1.710-2.2021.956 (0.547)Attractiveness

1.678-1.9821.830 (0.481)1.594-2.1951.895 (0.668)Perspicuity

1.756-2.0041.880 (0.316)1.710-2.1591.934 (0.668)Efficiency

1.720-1.9201.820 (0.255)1.567-2.0381.803 (0.668)Dependability

1.593-1.7671.680 (0.223)1.597-1.9561.776 (0.399)Stimulation

1.582-1.7581.670 (0.225)1.494-1.9271.711 (0.481)Novelty

Table 3. The CanSelfMan app’s pragmatic and hedonic quality scores.

Parents/caregiversChildrenStudy groups

1.851.96Attractiveness

1.841.88Pragmatic quality

1.681.74Hedonic quality

Figure 3. Comparison chart of the CanSelfMan app's usability results and those of previous studies.

Discussion

Principal Findings
Information systems researchers [1] have confirmed the
importance of evaluating product usability. In this study, we
evaluated the usability of CanSelfMan from the aspects of
technical performance and usability. CanSelfMan is an
educational self-management app aimed at supporting children

with cancer and their parents/caregivers, which provides access
to up-to-date and reliable information about cancer and
information on how to deal with and manage symptoms related
to cancer.

In the first step, the technical performance of the app was
examined. In general, issues such as screen size, screen
resolution, processing ability, and the amount of system resource
usage are considered common problems and limitations of
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smartphones [13]. These limitations, especially frequent outages
in communication or connection to the network, variable
bandwidth, and high-energy consumption can have negative
effects on app quality, especially on usability and reliability
[29]. Various studies have been conducted that focus on the
challenges related to the usability of these tools, including the
ability to run on devices with different screen sizes and the
consumption of system resources including the processor,
battery, system memory, and connection speed [30]. The results
of these studies show that well-designed apps increase app usage
and user satisfaction [31]. On the other hand, considering that
different phone manufacturers make smartphones with different
technical features [32], ensuring the optimality of the apps and
their ability to run on and adapt to a wide range of devices with
different technical characteristics is essential. Therefore, we
tried to ensure the optimality of CanSelfMan via a simulation,
thereby reducing the negative effects on the usability of the final
version.

Since one of the limitations of smartphones is the limited amount
of battery or charge maintenance, one of the most important
issues relating to apps is the optimal use of this limited energy
[32]. The results of the simulation and the score of 7.9 out of
10 possible points for battery consumption in different devices
indicated an acceptable overall score. These features indicated
that the app operated correctly, with the absence of additional
load in terms of energy consumption and overall device memory
usage. Moreover, this simulation provided information about
the optimal execution of the app on devices with different screen
sizes and showed that it was compatible with screens of different
sizes and ran without any issues.

After the performance evaluation, we evaluated the CanSelfMan
app from the usability aspect. Usability measurement studies
can facilitate a better understanding of user interactions with
the final product and help determine the strengths and
weaknesses of the product according to different user groups.
The results obtained from these evaluations can provide
important information about user behaviors and tendencies when
it comes to new technologies, thereby providing a better
understanding of user acceptance for the developer [33]. As
such, app developers, especially those in the health care domain,
should focus on users’ needs and ensure the practicality and
effectiveness of the product [34]. To this end, it is essential to
perform usability tests to ensure that the final product meets the
users’ needs [35]. Accordingly, we used the UEQ to evaluate
the app's usability.

The results of the UEQ provided useful information about
various aspects of the app. We were also able to compare various
aspects of our app relating to design and performance with other
similar software. This questionnaire has been widely used in
human-computer interaction studies and is considered an
efficient and accurate method of measuring users’ feelings
toward software products. The validity and reliability of this
questionnaire are very high, and it helped us obtain a
comprehensive evaluation of the feelings and experiences of
the users toward the CanSelfMan app. Similarly, Salari and
colleagues [36] used this questionnaire to evaluate an
educational and self-management app designed to support people
with type 2 diabetes.

Subsequently, the final evaluation of the CanSelfMan was
carried out by the children with cancer and their
parents/caregivers. For both groups, attractiveness, motivation,
and efficiency scales scored higher than others, indicating their
satisfaction with the user interface and graphic elements used
in the app, which could motivate them further to use the app.
Additionally, the high scores on the efficiency, transparency,
and reliability scales indicate the app’s quality and high user
satisfaction. Similarly, MacPherson and colleagues [37]
designed a mobile app called C-SCAT to measure and report
symptoms related to chemotherapy in children and adolescents
with cancer. It also provided information about symptoms,
possible causes, mitigating or aggravating factors, and
self-management tips to control symptoms. The results related
to the usability evaluation indicated the ease of use, applicability,
and high satisfaction of users of the C-SCAT app.

In another study, Wang and colleagues [38] developed a mobile
app to collect, record, and assess symptoms in children with
cancer and their families. The user interface of this app was
designed appropriately for children, and animation and attractive
colors were used. The results of the evaluation showed that
children and parents felt that the app was easy to use.

However, this may raise the question of whether children have
the competence and ability to evaluate app usability. The answer
is yes. Currently, there are many apps designed specifically for
children, and due to the increasing use of tablets and
smartphones, children have a high ability to use these tools
[39,40]. Moreover, based on the studies conducted in this field,
children between the ages of 6 and 10 years can understand and
follow instructions—skills that they learn in school. Therefore,
they can complete the evaluation without any challenges. This
also extends to children aged 11 to 14 years, who also have no
issue in this regard due to their familiarity with computers and
digital devices. [41,42]. Moreover, having children evaluate
usability can be a valuable problem-solving process for app
designers and help them understand how children use the
product. In a study similar to ours, Massoud and colleagues [39]
evaluated the usability and user interface of an educational app
aimed at 4- to 5-year-old preschool children. In another study,
Brown and colleagues [43] evaluated the usability of an
educational app about nutrition and diet called Foodbot Factory.
In their study, children aged between 9 and 12 years evaluated
the app’s usability, and the results showed that the majority of
them found the app easy to use and fun.

In another study, Grasaas and colleagues [6] investigated the
usability of the iCanCope app, which was designed to teach
adolescents with cancer self-management and pain control. It
was evaluated via the System Usability Scale, with the results
showing that iCanCope scored high in usability and user
satisfaction. Cheng and his colleagues [44] evaluated a mobile
app aimed at supporting families and children with complex
conditions and family-delivered enteral tube care. In this study,
the children and their families completed a questionnaire to
evaluate the app’s usability. The level of user satisfaction and
app usability was high, and users declared that they would
recommend this app to others. In our study, both groups of users
(children and their parents/caregivers) were generally satisfied
with the quality of CanSelfMan.
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Weaknesses, Strengths, and Limitations
This study had several limitations. These include the small
sample size and the low diversity of participants (all participants
were from the same treatment center) in the evaluation stages,
which makes it impossible to generalize the results of this study.
However, small sample sizes in early evaluation studies usually
provide adequate information about implementations. Another
limitation of this study was that the usability test was conducted
with the participation of elementary school children. To create
a sense of confidence and facilitate cooperation, the children
were accompanied by 1 parent. Additionally, while the children
were completing the UEQ, one of the researchers (authors HM
or AM) was present with them and explained all the options to
them so that they could answer the questions. Finally, although
this study was able to collect useful data on the app usability
and user satisfaction through the questionnaire, the next step
for future research could be to assess additional indicators such
as the level of digital health literacy, the level of access to
technology, and the clinical outcomes related to using this app.

Conclusions
In this study, we described the evaluation process of
CanSelfMan, a self-management app designed to support
children with cancer and their families. We adopted a
user-centered strategy and involved end users at every stage of
app development and evaluation to ensure it was in line with
the users’ requirements. To this end, the usability evaluation
was carried out with the aim of solving potential issues with
the app to develop a final product that would be user friendly
and acceptable. The results of this study show that we were
successful in achieving this goal.

Based on the feedback and the scores obtained from the usability
evaluation, the children and their parents/caregivers found
CanSelfMan to be an appealing and practical tool to provide
reliable, up-to-update information on cancer and help them
manage the complications of this health condition. However,
because our small sample size prevents the generalization of
our study results, other studies are needed to evaluate the
usability of this app with a larger population. In future studies,
we plan to investigate the clinical outcomes and the effects of
the short versus long-term use of this app.
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