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Abstract
Background: Children with type 1 diabetes mellitus (T1DM) face daily challenges performing self-care tasks, controlling
symptoms, and dealing with psychosocial issues. The use of video games to improve health is a successful support for persons
with chronic diseases, promoting adequate self-management through simulations of real life. Involving future users in the
development of games is essential to generating innovative, creative, and effective programs.
Objective: Our goal is to identify what children with T1DM need to know about their disease and their self-care tasks as well
as their preferences in video games.
Methods: Children with T1DM provided input about their learning needs, self-care tasks, and preferences in video games. Three
categories were identified through qualitative content analysis: dealing with emotions and knowledge, practical skills and awareness,
and game preferences.
Results: Children expressed concerns about the difficulties of self-care, lack of knowledge about diabetes, and lack of awareness
about the consequences of behaviors related to self-care, which contribute to inappropriate behaviors and significantly impact
self-management of their disease. They expressed enthusiasm for a video game for children with diabetes that considered their
needs and preferences.
Conclusions: Findings support the potential benefits when children’s input is considered in game design. Consideration of
customer needs and preferences is a powerful resource in the development of video games with enhanced learning experience.
(JMIR Diabetes 2017;2(2):e17) doi:10.2196/diabetes.7652
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Introduction
Type 1 diabetes mellitus (T1DM) is one of the chronic diseases
that most affect children and adolescents [1-3]. Adherence to a
treatment regimen is a key component in its management;
however, poor management is a common problem among
http://diabetes.jmir.org/2017/2/e17/
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children with diabetes due to lack of knowledge that leads to
inadequate behaviors and undeveloped skills [1]. The lack of
disease understanding [4] and challenges of being a child with
T1DM [5,6] may be associated with treatment nonadherence.
This scenario demands educational interventions that take into
account individuals and consider their clinical care routine and
psychosocial needs. These interventions must engage parents
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and health professionals and use psychoeducational principles
and behavioral procedures [7,8] and the design of new
technologies [9].

Methods

Video games have been cited in the literature as tools that
capture children’s attention and promote understanding and
learning about their condition. Some studies report the positive
effects of using video games on health determinants [10] and
clinical outcomes [1]. These games use strategies that can
motivate positive behavioral changes, thereby assisting in
disease self-management and health promotion [3,11]. Video
games aimed at children with T1DM began to be developed in
the 1990s [13]. In general, studies have shown positive results
from the use of these games, such as a reduction in the number
of urgent care visits, improvement in self-efficacy and self-care,
and improved communication about the disease among children,
parents, and friends [12-16]. The best results are achieved when
there is a familiarity between the player and the main character
in the game, whether in the physical appearance or similar
clinical conditions [15,16]. Conversely, some studies specifically
aimed at children and adolescents with diabetes by using
fantastical characters and themes such as elephants, card games,
and plane trips [17,18]. Prompted by the potential of these tools
for health improvement, our long-term objective is to develop
a video game for children with T1DM that focuses on knowledge
about the disease and self-care tasks.

A total of 19 children, 5 boys and 14 girls with a mean age of
9.8 (SD 1.8) years and the mean time since diagnosis of 3.5
years, participated in the study. The mean hemoglobin A1c value
was 9.8% in the last year of follow-up. Of the 19 children, 15
(79%) were using regular and neutral protamine Hagedorn
insulin, 3 (14%) were using rapid and long-acting analogs, and
1 child (5%) used an insulin pump. All children were living in
urban areas and attending school. Children were recruited at
the Endocrinology and Childhood Diabetes Outpatient Clinic
from educational group meetings. The clinic’s multidisciplinary
team provides diabetes education during weekly group meetings.
For the past 5 years, these group meetings have been led by one
the authors of the present study (V Sparapani), who is a nurse
with experience in research, children, and parents.

Video games designed for children and adolescents with T1DM
and type 2 diabetes mellitus (T2DM) have been the focus of
literature reviews [12,14], research interventions [13,14,19],
and studies on the use of conceptual frameworks for game
development in this field [8,20,21]. However, few studies
considered the needs and preferences of the target population
during videogame development.
A recent study [22] investigated the contribution of children’s
experiences about diabetes self-care during the early stages of
development of a video game about insulin injections.
Considering the input from future users is an important step in
the development of successful approaches for interactive
technologies [22,23]. The following components should be
considered: cognitive aspects; language abilities; literacy level
[24]; particularities concerning age and culture; and needs,
preferences, and experiences [3].
Although barriers that may interfere in the self-management of
diabetes are well recognized in the literature, the reasons for
nonadherence to treatment are linked to differences in each
individual and group and these must be investigated [25].
Although video games can provide health benefits, they cannot
achieve their goals unless the profile, needs, and preferences of
children are considered.
Therefore, in order to improve the design of a future video game,
we conducted a qualitative study that included the following
research questions: What are the main learning needs related to
understanding the disease and self-care tasks from the
perspective of children with T1DM? How should the video
game be designed to appeal to the children with TIDM? Our
goal is to identify what children with T1DM need to know about
their disease and their self-care tasks as well as their preferences
in video games.
http://diabetes.jmir.org/2017/2/e17/
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Participants

The eligibility criteria included children (boys and girls) aged
7 to 12 years with a diagnosis of T1DM, regardless of the time
of diagnosis. The exclusion criterion was any form of
developmental delay that could interfere with the data collection
strategy. The presence of developmental delay was evaluated
using information provided by the health team and medical
records. The lead nurse explained the activity to the children
and parents, who were participants in educational group
meetings, and presented the study goals, potential risks and
benefits, and their rights to withdraw from participating at any
time. The researcher allowed parents some time to freely consent
to their children’s participation in the activity. The study was
approved by the institutional review board of the university and
hospital. All parents of study participants provided written
informed consent, and children also gave their assent to
participate.

Focus Groups
The focus groups technique, a method which promotes an
environment of interaction and discussion on a given topic
among participants [8], has been widely used in research
[11,17,20]. This technique is also used in the development of
interactive technologies because it considers the user
involvement in the process of technology development from
conception to final evaluation. We adopted a user-centered
design (UCD) approach [3,8,24,26] for this study, an approach
requiring utilization of focus groups.
Data were collected from December 2012 to May 2013. The
study included 6 40- to 60-minute focus group meetings
consisting of 4 to 6 children per group, 6 groups in total. Four
children participated twice, totaling 23 participations. These
double participations resulted from the number of follow-up
consultations the children had at the outpatient clinic and their
willingness to participate, not configuring restrictions or
exclusions from the focus groups. Focus groups were moderated
by the main author of this study; a research assistant took notes
from verbal and nonverbal communication. The meetings were
held in a private room in the hospital concurrent to the
educational meetings conducted with the children’s parents.
Children were aware that their parents were nearby.
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According to recommendations in the literature [8], the
moderator tried to create a comfortable and trustworthy
atmosphere to motivate participants to share their experiences
and feelings. The children were invited to sit in a circle on the
floor, received name tags, and were introduced to each other to
break the ice before the session started.
Because young children demonstrate differences in
comprehension levels, abilities, sensitivities, abstraction
capabilities, styles [8,27,28], and capabilities with video games
of different complexity levels, children were assigned to 1 of 2
focus groups according to their age (7 to 9 and 10 to 12 years
old). This strategy enabled us to identify age-appropriate tasks
for video game development. The researcher discussed the focus
group and study goals with the children and described what was
expected of them. The groups were audiotaped with the
children’s and parents’ permission. The following open-ended
questions guided the activity: Why is insulin necessary? What
is the most difficult task in the diabetes treatment? Why is that
task difficult? What kind of video game do you like most? What
would you like to see in a video game for children with diabetes?
Every child had the opportunity to answer to every question.
The researchers finalized the data collection through the focus
group sessions when the data set from these focus groups was
sufficient to reach the study’s objectives.

Data Analysis
The focus group data were analyzed following deductive and
inductive content analysis guidelines [29,30]. The resulting
information was organized into 3 phases: preparation,
organization, and reporting. During the preparation phase, data
were fully transcribed and read several times until the researcher
was acquainted with the contents. In the organization phase, the
researcher made careful notes, defined text headings, and
elaborated categories and subcategories based on data analysis
[29,30]. The children’s excerpts were selected to support the
discussions in the reporting phase [29,30].

Results
Qualitative analysis identified 3 main categories representing
learning needs related to knowledge about the disease, self-care
tasks, and the children’s video game preferences.

Dealing With Emotions
The children’s statements brought up emotions that interfere
with the proper performance of self-care tasks. Fear , insecurity,
and pain were emotions linked to insulin injection.
The insulin needle is tiny, but I’m scared of it. [Girl,
11 years]
When I take the insulin syringe, I have a bad feeling! It’s not
really that I’m scared, I’m scared to make a mistake somewhere
in my body, you know? [Boy, 11 years]
I don’t shoot it because it hurts. [Girl, 8 years]
The children reported anger about having to self-monitor blood
glucose (SMBG) several times per day and therefore did not
monitor appropriately. One child said that she does not like to
perform this task, fails to execute it, and chooses when she wants
to perform it.
http://diabetes.jmir.org/2017/2/e17/
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I don’t like doing the test. I switch the days that I do
the test. If I do the test today at dinner, tomorrow, I
don’t do it... It’s bad, and I also forget to do it. I don’t
like doing the test [Girl, 13 years]
Learning how to deal with desire was also an identified need.
The children reported uncontrollable emotions related to
consuming foods in large quantities, particularly sweets.
I am nibbling food all the time! I can’t control myself.
I will ask the doctor to be hospitalized. If I am at the
hospital, I can comply with the diet correctly. [Girl,
8 years]
Children were also demotivated regarding healthy eating habits.
Some participants do not feel motivated to eat vegetables
because they do not like them. Conversely, other children would
like to comply with a proper diet; however, they find themselves
demotivated due to the lack of support from parents. One child
shared that she asked her mother to buy fruits and vegetables
because they are not frequently available in her home.
I probably don’t eat vegetables because of my mother.
She doesn’t make salads frequently... When I ask, she
says, ‘Tomorrow I buy it’ or ‘Wait’ or ‘I’ll go to the
grocery store later.’ [Girl, 12 years]
Children also have no incentives to practice physical activities.
They do not accomplish this self-care task and provided several
reasons for not doing it.
I don’t have a bicycle. There’s no place for walking
or hiking. There is a park, but with no covered area.
There are rocks all over the floor...and a lake around
it. I like it, but it’s bad to go there alone. My mom
doesn’t like it. [Girl, 8 years]

Knowledge, Practical Skills, and Awareness
Learning needs related to understanding the disease and
self-care, practical skills required for self-care, and awareness
about the consequences of favorable or unfavorable behaviors
related to self-care were identified. One child demonstrated her
lack of knowledge about the causes and deficiencies in T1DM.
I think I have diabetes because I had too much sugar
in the pancreas. It couldn't take it, and it stopped
working. [Girl, 12 years]
The children demonstrated learning needs regarding the function
of insulin. According to the statements, the insulin has the role
to “kill,” “break,” or “dissolve” the sugar present in the blood.
My body has no insulin to kill sugar. Insulin kills the
sugar... [Girl, 8 years]
The children demonstrated not knowing the food groups and
different energy contents. A child talked about a hypoglycemia
episode and questioned the moderator about what had caused
the glycemic level drop since she had eaten at a barbecue place.
According to the girl, she did not understand the explanation
given by a relative, who said that she had to ingest other kinds
of food and not just meat.
I was at a barbecue. When I got back home, I was
feeling sick. I did the blood glucose test, and it was
25. I asked my aunt why it was 25 as I had eaten, and
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she said, ‘It is the roast beef...’ I didn't quite
understand, but she said that when we go to a
barbecue and only eat meat, we also have to eat other
things. I didn't quite understand. [Girl, 12 years]
Moderator: Does meat have a lot or little energy?
I think that it has a lot! [Girl, 12 years]
Moderator: Is meat in the potato group?
No. [Girl, 12 years]
Moderator: To which food group does meat belong?
Proteins. [Girl, 12 years]
Moderator: And does meat have more or less carbohydrate?
Less. Is it because of this? [Girl, 12 years]
The dialogue demonstrated the lack of practical skills required
to carry out effective self-care. The children reported
inappropriate techniques and doubts regarding the delimitation
of injection sites and what to do with air bubbles in the syringe
or in the insulin pen.
Can I apply insulin here [showing the inner thigh]?
I apply here! I became accustomed to doing it. [Girl,
12 years]
The deficiency in practical skills related to carbohydrate
counting was observed in several children, a potential reason
for nonadherence to this task.
My mother and I weren't able to do the carbohydrate
counting. We thought it very difficult. Sometimes my
mother would go to work, and I couldn't make the
counting alone. [Girl, 11 years]
Some children reported that they use the same SMBG lancet
more than once because they do not have the practical skills to
change the needle in the lancing device and usually puncture
the same body site.
I change the lancet device only after a long time in use because
then it does not stick anymore. [Girl, 11 years]
I find it hard to change the needle in the lancing
device. It seems that the needle will fall, and I'm
afraid to stick my finger on it. [Girl, 8 years]
The participants showed injuries on their fingers indicating that
they use only the middle finger and index finger to perform the
test. The children’s lack of awareness was evident about the
consequences of favorable or unfavorable behaviors to self-care.
Many participants acknowledged that they had lipodystrophy
because they do not use all available body sites for insulin
application. The moderator asked, “And do you know why this
lump is over there?” The child answered, “Because I apply here
a lot.”
Other children mentioned that although they know about the
standard diet that would help them maintain adequate blood
glucose levels, they do not follow it.
The doctor explained to me that when there are pasta
and rice I can only choose one to eat. If I want to
choose both, I can get half portion of one and a half

http://diabetes.jmir.org/2017/2/e17/

XSL• FO
RenderX

Sparapani et al
portion of the other. I don't want to! I want everything,
or I don't want any. [Girl, 12 years]
The participants do not perform correct monitoring records
using excuses such as “I forgot.” Many of the children assumed
they do not perform the SBMG when there is some possibility
of nonideal results.
Once I woke up at an early hour and ate half of the
chocolate bar from my sister... Then, I didn’t even
measure the blood glucose in the morning. [Girl, 9
years]
The participants reported a significant number of hypoglycemia
episodes, especially during physical activity. They demonstrated
a lack of awareness regarding the consequences of eating
chocolates and other sweets during these hypoglycemia episodes.
A child told us about the food she uses for treating hypoglycemia
episodes.
Sweets. My mom gives me candy, cookies, and
chocolate. [Girl, 9 years]

Game Preferences
The children provided opinions about the video games they like
to play. They also presented ideas about what a video game for
children with diabetes should be like. Many participants
expressed an interest in seeing what happens inside their bodies
as the result of diabetes through a video game.
It could be a game in which the character had a
spaceship. He could enter through our mouths and
go inside of us. He would go through everything we
have inside our body, and thus, the game stages would
unfold. [Boy, 10 years]
The character should answer three questions to pass
through stages. These questions would be related to
what he saw inside the body... [Girl, 12 years]
The children would like to learn how to better control their
diabetes, mostly about what they can or cannot eat.
I would like to play an eating game... A game in which
we could choose what we should eat. The amount of
sugar and carbohydrates. I saw a video game equal
to that at the mall. I played it. [Boy, 10 years]
The participants would like to see a task about carbohydrate
counting in the video game for diabetes. They want the
opportunity to learn how to perform this task properly.
Somewhere in the game, it could have a restaurant
that you entered or you’d have to click on. In this
location, you could have an explanation on the easiest
way to make the carbohydrate counting. I think that
I could learn in this way. [Girl, 11 years]
According to their preferences, they want to learn how to
perform insulin injections properly and how to train on other
materials.
I would like to see the game character applying
insulin in a doll. [Girl, 10 years]
The children said that physical activities, such as swimming or
cycling, could help them understand diabetes.
JMIR Diabetes 2017 | vol. 2 | iss. 2 | e17 | p.4
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The game could help us counting energy levels. Each
movement burns a little amount of energy and the
game could go on explaining this to us.. [Girl, 13
years]
The participants also contributed with ideas for components
such as the game environment, scoring system, and characters.
They emphasized their preferences for adventure games.
It could be an adventure game. A space travel. [Girl,
11 years]
In another world... We want to go to new places... A
park, a zoo, a forest! ... But I would like the game to
talk only about diabetes. [Girl, 10 years]
The researcher also asked the children how they could win in
the game or collect points during the story.
If we make the right choices, we'll be getting stronger.
[Boy, 10 years]
According to the children’s preferences, they would like to
participate interactively in the construction of characters,
choosing their physical form and clothes.
We could create the characters! We could choose the
gender and the color of their eyes, hair, and their
clothes and shoes. [Girl, 12 years]
Yet, they would like to have someone to play the game with
them:
We want friends. [Girl, 12 years]

Discussion
Principal Findings
Accomplishing diabetes self-management demands knowledge
about the disease and fulfillment of a care plan, which is not
easy for any person and especially difficult for children because
of their developmental stage and maturity [31,32]. The analysis
of statements enabled us to identify gaps in the participants’
knowledge about T1DM and reasons why they should perform
proper self-care. In addition, empirical data show emotions that
contribute to the understanding of behaviors of nonadherence
to treatment or failure to perform self-care tasks. Our findings
corroborate previous studies that present fear and anxiety
associated with needles [33], depression, and difficulty
controlling desires related to nutritional therapy [5,33]. Some
studies discuss the importance of knowledge about the disease
to the appropriate performance of self-management tasks
[34,35], while other studies describe the difficulties related to
practical skills for self-care and the lack of awareness of these
difficulties [36].
Parents’ attitudes considerably influence their child’s behavior,
which shows the importance of parental encouragement and
support in promoting appropriate self-care, such an appropriate
diet [36].
This data analysis mirrors aspects already presented in the
literature, demonstrating interactions between emotions,
knowledge, difficulties in practical skills for self-care, and lack
of awareness towards these difficulties. These interactions have
a significant influence on diabetes management. The discussion
http://diabetes.jmir.org/2017/2/e17/
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that we propose has not been presented in previous studies or
in studies about using video games to learn about T1DM.
In this study, participants demonstrated insecurities regarding
insulin injections, which are intensified by their fear of needles.
They do not feel safe performing the technique, especially in
handling needles, because they fear damaging their bodies.
Some of their deficiencies in these practical skills reflect doubts
regarding appropriate injection sites and removal of bubbles
inside the syringe, which increase the children’s insecurity about
self-application.
The children who participated in this study revealed that they
avoid performing insulin injection in the abdomen or upper
buttocks because they are afraid of feeling pain. The rotation
of sites chosen for insulin injection is strongly recommended
to prevent lipohypertrophy [37], which was a complication
observed in this study. Lipohypertrophy is the result of fat
accumulations in the subcutaneous tissue where insulin is
applied due to multiple injections in the same site [38]. The
observation of injections in lipohypertrophy sites demonstrates
the children’s lack of awareness about possible complications
such as reduction in insulin absorption [38]. Although some
children demonstrated awareness of some complications, their
lack of knowledge about the function of insulin generated doubts
as to whether or not the consequences of this action are
adequately understood. The fear of insulin injections is
associated with many complications such as poor glycemic
control, clinical complications, and psychological comorbidity
[39].
These data demonstrate the need for children with T1DM to
learn how to deal with their emotions and to acquire practical
skills related to insulin injections. Fear and pain are themes of
studies that discuss the need to address these emotions in
interventions with these children [39,40]. A video game called
Koodak-e-Tavana was designed to teach children about diabetes
and insulin injections and aimed at reducing fear and anxiety
[22]; this study is one of the few involving children in the first
step of the process that identifies needs and tasks which should
be included in the game [22]. Insecurity, fear, and pain are not
topics commonly discussed in video games developed for
children with T1DM. However, creative and innovative
approaches such as video games may be able to promote a
simulated environment that involves the children and enables
them to learn how to deal with these emotions. The fact that
children were motivated to learn about their disease and how
to manage it was evident when they wished for a game that
showed them how to inject insulin and allowed them to practice
injecting insulin in a doll. These tools can increase awareness
about complications and improve practical skills for proper
insulin injection. Behavioral changes can contribute to increased
adherence to insulin therapy.
Children participating in this study stated that the recommended
number of SMBG tests per day caused anger and that the use
of a new lancet and new pricking site was painful: they keep
using the same lancet or pricking the same finger for several
days to avoid pain. According to Floch et al [41], the reuse of
lancets and pricking sites demonstrates a deficiency in the
children’s practical skill for this task. That study concluded that
JMIR Diabetes 2017 | vol. 2 | iss. 2 | e17 | p.5
(page number not for citation purposes)

JMIR DIABETES
the pain and cutaneous finger injuries on pricking sites are
related to frequently pricking the same sites, corroborating our
results. These data indicate learning needs about facing pain
and anger to improve the performance of these practical skills.
Similarly, blood glucose level evidenced by SMBG is another
reason why the children say this is a bad task, because the results
can reveal their nonadherence to treatment. The children’s lack
of understanding of the importance of this task is evident when
they report their failure to monitor their glucose levels as needed.
SBMG is an instrument for patients, parents, and health staff
that provides for improved glycemic control [42].
There are few studies in the literature that discuss the use of
video game applications aimed at motivating children to perform
the SBMG in detail [17]. One study encouraged 4 24-year-old
patients with T1DM to perform the SMBG and transfer the
results to the game system. The game gives players the
opportunity to earn reward points based on blood glucose values.
However, the study does not show if patients have increased
the amount of tests performed [19]. Topics such as coping with
pain and how to deal with emotions such as anger and awareness
about the SMBG were not covered in that study [19] or in other
published studies. A video game that considers these learning
needs could be very useful in providing information and
encouraging the appropriate performance of SMBG by children,
which, consequently, would improve T1DM self-management.
The children’s awareness of the role of SMBG can be beneficial
to the understanding of the influence of food on glycemic
control, allowing them to make safer food choices. Learning
about food groups and their energy loads and impact on
glycemic control can support children in using practical skills
related to nutritional therapy, such as planning meals.
Carbohydrate counting was another learning need identified in
this study. Carbohydrate counting is a technique for planning
meals that aims to improve glycemic control and allows
flexibility in food choices [43]. Children participating in this
study stated that they would like to play a game that not only
helps them to better select food choices but also provides an
easier understanding about carbohydrate counting.
Dealing with the desire to consume sweets and other foods is
another learning need identified in the children’s statements.
Our results are similar to other findings [5,33,44] showing that
uncontrolled desire and anxiety related to nutritional therapy
are self-management barriers. There are few game strategies
that address coping with these emotions [22]. Captain Novolin,
a video game released in 1992, shows the main character
fighting evil doughnuts, milkshakes, sodas, and other sweets to
keep normal glucose levels [14]. A video game that promotes
awareness about the effects of high consumption of sugars and
other foods—presenting routines with parents and friends eating
together and offering healthy food options [43]—can promote
better results for coping with desires and anxieties related to
food intake.
The participants also demonstrated demotivation regarding the
consumption of healthy foods. The lack of parents’ incentives
was demonstrated as a variable influencing this demotivation.
A study by Baranowski et al [45] evaluates the influence of fruit
and vegetable intake in the life of a child, the availability and
http://diabetes.jmir.org/2017/2/e17/
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accessibility of these foods at home, the role of parents as role
models, and the purchase of these foods as impact factors. A
video game developed to change the eating behavior of children
by increasing fruit and vegetable intake achieved positive results;
a game that promotes training parents to increase vegetable
consumption in their preschool children is also cited in the
literature [46]. An environment designed to explore the positive
involvement of parents and friends in children’s daily routine
can increase the frequency of healthy choices, helping them to
deal with anxieties, desires, and demotivation that prevent
adherence to the nutritional therapy.
The lack of motivation is also present in the practice of physical
activities. Children are less physically active than recommended
and provided several excuses [47]. However, the children
mentioned preferences for an adventure video game, located in
forests or in a zoo and requiring several exercises.
Encouragement toward increasing physical activity and reducing
sedentary behaviors is a usual theme in video games designed
to reduce risks of obesity and T2DM [8,26]. Studies demonstrate
that the major barrier to participating in physical activities is
the child’s fear of hypoglycemia [31]. However, this issue was
not identified in the dialogs from the children in our study who
demonstrated inappropriate management of hypoglycemia
episodes by eating foods with high amounts of fats such as
chocolates or ice cream. This fact may be linked to the children’s
desire for candy consumption. Fat consumption is not considered
effective to treat hypoglycemia because it can slow down the
absorption of carbohydrates [48], another learning need
identified in this study.
The children expressed a desire to learn about energy
expenditure during exercises in the video game. A video game
script specifically designed for children with T1DM might work
as an excellent strategy to motivate physical activity. It can lead
to the development of a taste for exercising and promote
understanding of the relationships between food, physical
activity, and insulin in the control of diabetes [47]. Thus, the
participation of family members and friends in playing the game
can influence the children’s decision about becoming more
active [8]. According to Brennan and Fink [49], family, friends,
and people from other social relationships can have an influence
on the children’s decisions about incorporating or avoiding
certain behaviors.
The lack of knowledge about diabetes demonstrated by the
participating children was related to insulin function, causes of
diabetes, and the role of foods in the body. An increase in
understanding of the disease has been shown in studies that used
video games with goals of changing health behaviors through
the use of educational interventions [17,50,51]. In this study,
the children’s suggestions indicate their desire to experience
what happens inside the body after insulin injections, meals, or
physical activity through a video game. However, there are no
reports in the literature about video games on the theme of
understanding T1DM. This design strategy could be an
innovative method of enabling children with T1DM to
understand the disease in an easier manner and achieve the
knowledge required for its management.
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The implications for the development of a video game are related
to valuing the participation of the target population in this crucial
stage. The study included children who were participating in a
diabetes education group. Perhaps if we had included children
who had not participated in these educational groups, we could
identify different needs and preferences.

Conclusions
The findings of this study corroborate the importance of
involving the children in the design of a video game. The
analysis of the children’s experiences and ideas showed potential

Sparapani et al
interactions between emotions, knowledge about the disease
and self-care, difficulties in practical skills for self-care, and
lack of awareness toward these difficulties.
The children’s input demonstrated the significant impact of
identifying learning needs in diabetes self-management to
develop improved learning experiences. Our future studies will
focus on health behavior theories and behavioral determinants
and their influence on the learning needs identified in this study
to guide our long-term intervention goal, which is the
development of a video game for children with T1DM.
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