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Abstract
People are turning to the digital world for answers to challenges in their daily lives as the number of mobile appli-
cations increases. People with impairments now have equal opportunities for education because of technological 
advancements. The majority of their time is now spent on mobile devices by youngsters. Therefore, using mobile ap-
plications to solve their issues would be pretty successful. Mobile learning, also known as e-learning programs that 
utilize mobile devices, can be used as therapeutic methods to enhance executive functioning and quality of life. Ad-
ditionally, increasing the frequency of exercising cognitive and metacognitive task skills increases motivation in both 
children and teenagers. Moreover, the understanding and retention of the presented information might be aided by 
the audiovisual stimuli offered through smartphone applications. As a result, kids with ADHD may be crucial learning 
sources. Therefore, to enhance the quality of life for children with ADHD, the current study explores the function and 
efficacy of mobile applications.

Keywords
Attention Deficit Hyperactivity Disorder (ADHD), Social/Emotional Development, ICTs, Mobile Applications, Learning, 
Physical activity, Metacognition. 

Corresponding author: Aikaterini Doulou, Net Media Lab Mind - Brain R&D ΙΙΤ - N.C.S.R. “Demokritos”, Athens, Greece, 
katerina.doulou@gmail.com



|2| Dialogues in Clinical Neuroscience & Mental Health, 2023, Volume 6, Issue 1, p. 1-10

Introduction 

One of the most frequent neurological disorders between 
children and youths is Attention Deficit Hyperactivity Disor-
der (ADHD). Yet, its nature is still complex and a general un-
derstanding of its mechanisms has still not been achieved. 
ADHD’s main symptoms are lack of attention and impulsiv-
ity, which are due to a dysfunction in those brain areas that 
manage specific abilities, called executive functions. Executive 
functions such as short-term memory, flexible thinking, and 
self-regulation are essential for an individual’s socio-emotional 
health (Drigas & Driga, 2019). Also, cognitive ability is an estab-
lished predictor of school success, whereas a child’s reduced 
school performance due to personal shortcomings seems to 
contribute to low self-esteem (Karabatzaki et al., 2018). Early 
control and development of these skills lay the foundation 
for attention, organizational skills, selective focus on tasks, 
emotion control, and self-assessment (Drigas & Driga, 2019). 
Self-regulation constituting a critical area in which children 
with ADHD have difficulty with is also related to emotional 
intelligence. Emotional intelligence is the steering wheel for 
sensing, thinking, learning, problem solving and decision 
making. It also emphasizes the features of self-control, like 
the individual’s capacity to slow down instant gratification, 
tolerate irritations, and regulate impulses (power of the ego).

In their research, Drigas & Papoutsi (2018) propose a struc-
tured model for the intervention of emotional intelligence, 
consisting of hierarchical levels that indicate the progressive 
development of an individual. This model can have practical 
applications as a treatment tool for special education, inter-
personal relationships, as also any other aspect of life. More 
specifically, these levels relate to receiving and recognizing 
emotional stimuli, to self-knowledge, self-management, empa-
thy, social skills, and self-actualization. According to Maslow’s 
theory, self-actualization is the highest realization of personal 
potential, self-fulfillment, and the pursuit of personal well-being 
(1943;1987). Another studies by Drigas & Mitsea (2020;2021) 
that proposes a multilevel metacognition model argues that 
attention is at the “heart” of metacognitive skills and partic-
ipates in processes such as selecting, filtering, suspension, 
processing, storage, retrieval, prediction, monitoring, adjust-
ment, adaptation, recognizing, distinguishing, remembering, 
and knowledge transformation. According to this model, each 
level describes a higher-ranking control system that indicates 
the individual’s metacognitive development. The progres-
sion from the lowest to the greatest levels of metacognition 
entails a shift to more complex kinds of self-awareness and 
self-observation, which leads to the formation of a more so-
phisticated control system. 

Only when individuals develop these pillars of metacogni-
tion will they be able to incorporate the appropriate cognitive 
and socio-emotional skills that will enable them to integrate 
in the social environment. Metacognition is the most valu-
able tool in self-learning, self-development and self-healing. 
It should therefore be the cornerstone of a special interven-
tion program that promotes holistic learning. Medication is 
considered a first-choice treatment to reduce the symptoms 

of ADHD, through the development of metacognitive skills. 
However, it has several disadvantages due to the side effects 
caused and the risk of addiction. On the other hand, inter-
vention tools such as mobile applications with the use of new 
technologies have proved to be just as effective.

ADHD and Cognitive Skills 

Ruiz-Manrique et al. (2014) studied the case of a 10-year-old 
child with attention deficit hyperactivity disorder (ADHD) and 
video game addiction. The child was medicated with methyl-
phenidate (40 mg per day) and began attending a new meth-
od of cognitive training based on mobile applications called 
TCT (Tajima Cognitive Treatment). More specifically, the “ADHD 
Trainer” application was designed to enhance cognitive skills 
such as attention, working memory, processing speed, calcu-
lation ability, reasoning, and visual-motor coordination. The 
purpose of this study was not only to highlight that regular 
cognitive training on smartphones in children with ADHD can 
improve some of their cognitive deficits, but also to act as a 
treatment for video game addiction.

Before treatment, parents complained about an intense 
video game addiction, reporting 4 hours of daily use. This 
affected the child’s social interaction, causing poor school 
performance. In light of this, the child performed daily cogni-
tive practice with the above mentioned app. During the first 
month, he was allowed to play the game for a maximum of 4 
hours per day, as no symptoms of addiction (tolerance, with-
drawal, or cognitive impairment) were observed. The average 
number of hours the child played the video game was 1 hour 
per day. Over the next few months, the goal was to play the 
game for about 10 minutes daily (Ruiz-Manrique et al., 2014).

The child’s behavioral and academic performance was 
rated before and after the implementation, with the Conners 
Parent and Teacher Rating Scales (Conners, 1973) rating scales 
and the School Situations Questionnaire, (SSQ), (Barkley, 1987). 
In addition, attention was rated with CPT (Conners Continuous 
Performance Test) (Conners, 1995). In less than two months, 
the abuse of video games decreased significantly, narrowing 
their use down to weekends and always for periods that did 
not exceed 4 hours in total. Also, the school and the family 
reported significant improvement in the child after six months 
of TCT cognitive training (Ruiz-Manrique et al., 2014).

Moëll et al. (2015), evaluated an online intervention in 
adults with ADHD aimed at improving organization and at-
tention skills with the help of smartphone application, called 
“Living Smart”. Participants (n=57) were adults over 18 years 
of age in Sweden with severe disorganization and inatten-
tion problems. As assessed by questionnaires and telephone 
interviews, they were randomized between an intervention 
group (n=29) and a control group (n=28). The 6-week inter-
vention included support from a supervisor in finding a rou-
tine to organize their daily life with the help of a smartphone. 
At the end of the intervention, four supervisors assessed the 
change in the participants’ organization and inattention diffi-
culties using an adapted version of the Clinical Global Impres-
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sions-Improvement scale (Kadouri et al., 2007). In order to assess 
attention and hyperactivity, the Adult ADHD Self-Report Scales 
(ASRS) was used (Kessler et al., 2005). To measure symptoms 
of depression and anxiety, the scale HADS-A was employed 
(Lispers et al., 1997). Finally, to examine the quality of life and 
the general level of functioning Sheehan Disability Scale (SDS) 
(Sheehan, 2008) was used.

The lessons have been adapted to fit iPhone and Android 
smartphones. Initially, participants accessed the online plat-
form that included course materials and a messaging system 
to communicate with the supervisor. During the course, all 
participants used “Google Calendar” as their primary tool. 
Some parts of the diary could be shared with the course su-
pervisor if the participant wished. Learning to use the to-do 
list application “G-tasks” was also crucial in the intervention. 
In addition, to these core and mandatory apps, several other 
apps targeting specific areas of ADHD were presented and 
used voluntarily by participants. “Evernote” is an application 
for taking notes and remembering thoughts and ideas and 
was used as a supplement to G-tasks. “N-back” has been used 
to train working memory and has previously shown promising 
results in this area (Studer et al., 2009). “SimplyNoise” produc-
es sound which improves concentration among adults with 
ADHD (Sikstro and Smart, 2007). Two web browsers, “Stayfo-
cusd” and “Leechblock”, were introduced to block distracting 
websites. General management applications such as “Dropbox”, 
banking, and mobility were also introduced. At the end of the 
course, participants were given homework on the techniques 
and applications learned.

Participants in the “Living Smart” group showed a signifi-
cantly more remarkable reduction in the ASRS inattention 
subscale than the control group. Additionally, the HADS de-
pression scale and the Hyperactivity subscale of the ASRS 
showed significantly greater improvements. No significant 
changes were found for the other assessment domains related 
to anxiety, stress, and overall functioning. Participants were 
generally happy with the progress of the courses and report-
ed that it was a suitable intervention. Some people said they 
wanted more guidance, while others reported that the course 
gave them a better understanding of their shortcomings and 
found it helpful (Moëll et al., 2015).

The study by Butt et al. (2020) aimed at motivating children 
to maintain their interest in learning using the mobile app “Say-
it and Learn”. Five children with ADHD with an average age of 
6.4 years participated in the research. Afterwards, interviews 
were conducted with the parents and caregivers of these chil-
dren to assess the level of satisfaction and acceptance of the 
learning content of the application. “Say-it and Learn”, is an 
application with facial recognition techniques. Kids enter their 
name at startup and choose to connect with their face. The 
application consists of three main sections. The first concerns 
learning letters in English, the second learning basic exercises 
related to mathematics and the last section aims at learning 
shapes. In addition to the tasks, the application offers tests for 
children to assess themselves on the topics they have learned. 
While using the application, interactive learning is maintained 
with melodious music which arouses children’s interest. The 

application also reminds children of various healthy activities, 
e.g., drinking water and milk, eating nuts, reading books, and 
playing more. These reminder messages encourage children 
to be more active. In addition, the application includes various 
techniques and exercises for evaluating children’s performance 
in these areas (Butt et al., 2020). 

In the post-survey evaluation, all participants were asked 
questions and their responses were rated on a 5-Likert scale. 
The questions were about children’s opinion of the app. All the 
children agreed that the app helped them learn new things. 
None of the children claimed that they would not use the app 
again, indicating that it was not boring. Instead, they admitted 
that it was very useful for learning and engagement. Further-
more, the counselor involved in this process reported that the 
background music was quite relaxing and beneficial for the 
children’s learning. In the following research phase, parents 
and caregivers were asked to provide the app to children for 
the next six days under supervision. On the seventh day, they 
were asked about the overall change it brought about in their 
children. All families responded positively and explained that 
their children improved in the individual lessons offered by 
the app. They also reported that they were satisfied and they 
appreciated the design and functionality of “Say-it and Learn”. 
The results showed that the application is interesting and at-
tractive, while at the same time it improves the learning abil-
ity of children with ADHD, compared to traditional teaching 
methods. All ADHD professionals and specialists who tested 
the app agreed that “Say-it and Learn” is an app that will be 
beneficial to all children with ADHD in their school activities, 
clinics, schools, and houses (Butt et al., 2020).

ADHD and General Health 

Tobias et al. (2019) report the results of a mobile application, 
which they called “MOBERO”, administered for four weeks to 
13 children with ADHD and their families. Its purpose was to 
contribute to the establishment and change of family prac-
tices in their children’s morning and bedtime routines. Recent 
research points to the potential of technology in improving 
and educating adults about their sleep habits (Jared et al., 
2012; Matthew et al., 2012). “ShutEye” (Jared et al., 2012) uses 
an approach where the mobile phone wallpaper provides in-
formation on the impact of certain behaviors on sleepsuch as 
eating and drinking at different times. Likewise, the “Lullaby 
system” (Matthew et al., 2012) uses an array of environmen-
tal sensors and a mobile screen to educate and assist users in 
creating optimal conditions for sleep. Researchers have also 
recently begun to report mobile applications for children with 
ADHD (Tobias & Kaj, 2015), including “TangiPlan” (Orad et al., 
2014), “ChillFish” (Tobias & Mads, 2016), “BlurtLine” (Dorothé 
& Saskia, 2015) and “CASTT” (Tobias et al., 2015).

“TangiPlan” is a system that helps children complete their 
morning routines as a way to improve their executive func-
tions (Orad et al., 2014). ChillFish (Tobias & Mads, 2016) is 
a biofeedback game designed to help children with ADHD 
do calm breathing exercises. By breathing through a fish on 
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the mobile screen, the player controls the movement of his 
character and with a strategy of placing stars (points in the 
game) he is encouraged to breathe at a relaxing pace. “Blurt-
Line” (Dorothé & Saskia, 2015) and “CASTT” (Tobias et al., 2015) 
are examples of apps that, unlike “TangiPlan” and “ChillFish”, 
focus on providing sensor-based assistance to children with 
ADHD in school contexts. For example, “BlurtLine” is designed 
to help the child avoid impulsive speech by using an interac-
tive chest strap that acts both as a sensor (detects impend-
ing impulsivity) and an intervention device providing tactile 
feedback (Dorothé & Saskia, 2015). Instead, “CASTT” focuses 
on helping children with ADHD regain and maintain attention 
during school lessons. CASTT relies on sensors that detect 
when the child has lost their attention and help them regain 
it (Tobias et al., 2015).

The app in the present study, called “MOBERO”, alerts par-
ents to start a bedtime routine approximately 15-20 minutes 
before the child is expected to go to sleep, which is discussed 
and agreed upon with the parent before they start using the 
app. The parents’ routine includes airing the child’s bedroom, 
preparing the child’s pijamas and notifying the child about the 
upcoming bedtime. These activities intend to provide opti-
mal conditions for sleep. After parents complete the bedtime 
routine, “MOBERO” displays a 15-minute countdown timer, 
which alerts the child to begin the routine. In addition, all 13 
families completed a customized questionnaire (MOBERO-Q) 
before and after the intervention period and one month after 
the completion of the intervention period. The questions in 
the MOBERO-Q were related to the child’s habits and activities 
around bedtime. All responses were recorded on a five-point 
Likert scale (1-5). After one month of implementation, “MOBE-
RO” significantly reduced parents’ frustration levels during 
the bedtime routine. They also reported that their child was 
more independent and had fewer conflicts around sleep (To-
bias et al., 2016). These findings were based on an analysis of 
parents’ daily ratings during the intervention. In addition, an 
improvement was observed in children’s sleep habits based 
on a validated sleep screening questionnaire (Owens & Mc-
Guinn, 2000) and a reduction in ADHD symptoms based on 
the ADHD Rating Scale (ADHD-RS) (Douglas et al., 2001). The 
study suggests that “MOBERO” supported families in establish-
ing healthy family practices, which were still observable one 
month after the implementation. All the above proved that 
“MOBERO” helped during the two-week intervention period 
and provided families with techniques they continued to ben-
efit from even after the technology was no longer available 
(Tobias et al., 2019).

In their literature, Spachos, Chiazzasse, Merlo, Doherty, 
Chifari & Bamidis (2014) studied the applications for mobiles 
that are most often used as interventions for children with 
ADHD; they also studied the WHAAM mobile application 
and its usefulness. Mobile health (m-health) has become a 
critical subset of e-health due to the hardware capacity of 
smartphones that enables e-health functions in mobile ap-
plications (Liu et al., 2011). Of the mobile applications [69, 
70], others function as informational and educational tools, 
while others help managing and tracking ADHD symptoms 

or even facilitate diagnosis. The WHAAM application allows 
behavior monitoring in a SMART way through creating a 
network of people involved in childcare and enabling data 
collection. The collected data is then visualized and assessed 
by the health professionals involved, enabling the planning 
and scheduling of the intervention. Furthermore, the WHAAM 
application provides tools for assessing the intervention’s ef-
fectiveness (Alves et al., 2014). Many other applications have 
been developed; the ADHD Treatment Researcher (Vermont 
Behavioral Solutions, 2011) is an Android application that 
provides access to recent ADHD faculty developments, includ-
ing published research, recent clinical trials, books, medical 
videos, events, forums and more. The “You Can Handle Them 
All” app (The Master Teacher® (2011) has been designed to 
help parents or educators manage behavior problems and 
is available for iPhone, iPad, iPod touch, and Android devic-
es. The iBAA Behavior Assessment App (Future help designs, 
2012) is suitable for psychologists allowing them to gather 
and summarize behavioral information; via iPhone or iPod 
touch it provides diverse observation methods, such as fre-
quency and intervals of ADHD symptoms. Other applications 
have been designed by Apple such as “Behavior Assessment 
Pro” (Marz Consulting, 2011), to provide behavioral analysis 
through guided questions, and to plan further interventions 
along with reminders.

Powell, Parker, Robertson & Harpin (2017) studied the 
suitability of mobile applications for children with ADHD. 
With the advancement of technology [60, 61, 66, 67], ADHD 
can be successfully managed using applications especially 
designed for this population. Previous research by Xu et al. 
(2002) examined 19 studies evaluating the use of technology 
in students with ADHD in the age group of 4 to 19 years. The 
authors concluded that so far there is too little evidence that 
supports the effectiveness of such interventions. This study 
aimed to investigate the suitability of 10 applications for chil-
dren and young people with ADHD, as well as for the doctors 
who work with them. For this purpose, mobile applications 
in the Apple iTunes Store and the Android Google Play Store 
in the United Kingdom were sought, and the top 10 appli-
cations, referring to children and young people diagnosed 
with ADHD, were selected for the study. The selections were 
made based on the apps’ rankings defined by algorithms ac-
cording to the number of downloads and ratings; the search 
term used was “ADHD”. Five clinicians from a health service 
that treats children and young people with ADHD and five 
diagnosed children belonging to the age group from 6 to 17 
years, took part in this study. During the study, the youngsters 
with ADHD used the applications and were then interviewed 
to share their feedback. Clinicians were also interviewed to 
share their views on how successful these applications were 
for this group (Powell et al., 2017). The clinicians considered 
that applications could be used to monitor the symptoms of 
children and adolescents with ADHD and that they have both 
a positive and a negative impact regarding their relationships 
with others. They also cared about additional factors, such as 
accessibility issues, how important it is for applications to take 
into account ADHD symptoms and the associated difficulties, 
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whether they are appropriate for all ages and whether they have 
customizable features, so that every user can relate. Also, two 
youngsters and clinicians noted that the applications weren’t 
always reliable, as oftentimes they did not work properly or 
disconnected. Two youngsters also considered that having 
to pay for the applications was an obstacle, as they could not 
afford online payments. The youngsters and doctors alike, 
considered that applications should be fun, visually appeal-
ing, and use a language and characters to which children can 
relate, and receive rewards (Powell et al., 2017). Regarding the 
symptoms of ADHD, two participants claimed that the appli-
cations could be used to relax them (that is, to help their hy-
peractivity). They also noted that earning an instant reward 
during the game, such as coins, made them feel happy. Another 
participant noted that focusing on patterns made him relax. 
Likewise, clinicians believed that rewards were essential to at-
tract users. One clinician believed that applications for ADHD 
have the potential to improve memory and inhibitions, thus 
aiming to reduce impulsivity. The young people suggested 
also that applications should be interactive, as they were less 
impressed and sometimes even frustrated with applications 
that did not involve interaction but only passive listening or 
watching. Doctors also suggested that applications could be 
utilized to track nutrition, mood, and ADHD symptoms, either 
as reminders or journals (Powell et al., 2017). 

ADHD and Physical Activity

Schoenfelder et al. (2017) evaluated an innovative intervention 
using a mHealth mobile application, a Fitbit Flex and a Face-
book group to increase physical activity in adolescents with 
ADHD. Physical activity improves cognitive performance, ex-
ecutive functions (i.e., working memory, behavioral inhibition), 
and ADHD symptoms in both children and adults (Gapin et al., 
2011; Medina et al., 2010). Children with ADHD who received 
short physical exercise at school (e.g.,~30 minutes of games 
of moderate or intense exercise), showed an improvement in 
symptoms and general behavior during activities (Hoza et al., 
2014). Physical exercise also affects mood regulation (Byrne and 
Byrne, 1993), reduces symptoms of depression and fatigue and 
improves motivation for people with ADHD (Fritz and O’Con-
nor, 2016). However, little is known about how daily physical 
activity is affected such as walking (Ainsworth et al., 2011).

Mobile health apps (mHealth apps) are a rapidly growing 
and promising approach for interactive and personalized in-
terventions which concern disease prevention (Patrick et al., 
2008). Social media sites are also ideal for adolescent partic-
ipation sharing of mHealth application data and connecting 
with other users as well. Over 80% of teenagers reported us-
ing social networking sites in 2013, with the majority using 
Facebook (FB) (Madden et al., 2013).This is used for multiple 
health promotion programs (Cavallo et al., 2012). A study of 
30 teenagers who used a mHealth app, mobile activity tracker, 
and another group who used FB found that teens rated their 
participation and online interactions as enjoyable and beneficial 

(Pumper et al., 2015). The current study fills an important gap 
in the literature. It evaluates the feasibility, acceptability and 
effects of a behavioral intervention to increase daily physical 
activity for adolescents with ADHD using a Fitbit Flex (wear-
able activity tracker) and a FB group.

The research participants of Schoenfelder et al. (2017) 
were 11 adolescents aged 14-18 who had been diagnosed 
with ADHD. Similar to a previous pilot study (Pumper et al., 
2015), participants were asked to wear a Fitbit for four weeks, 
sync the device twice a week, join a FB group and complete 
online questionnaires twice a week. The Fitbit Flex wristband 
collects physical exercise data, including steps, energy expend-
ed and distance traveled. Data syncs with the Fitbit mHealth 
app on a mobile device to provide data graphs and feedback 
towards personalized goal achievement. Adolescents were 
given a personalized goal for a week and joined a private FB 
group to interact with other participants and receive research 
information and encouragement.

ADHD symptoms were measured at baseline through par-
ent and adolescent reports and throughout the study. Parents 
completed the Vanderbilt ADHD Diagnostic Parent Rating 
Scale (VADPRS) (Wolraich et al., 2003), in which they rated the 
severity of their adolescents’ symptoms. Adolescents complet-
ed the VADPRS scales (Yen et al., 2007) and rated their mood 
using the Positive and Negative Affect Schedule for Children 
(PANAS-C) (Ebesutani et al., 2012). Over 30 days, there were 
significant increases in step counts and significant decreases 
in adolescent -and parent- reported inattentive and hyperac-
tive/impulsive symptoms. However, there was no significant 
change in mood quality. Interviews demonstrated positive 
experiences with all survey items. Participants reported that 
the app increased awareness of activity levels and ADHD 
symptoms. The most common suggestions for improvement 
included increasing reminders, adding additional challenges 
or activity goals and using other social media. The Fitbit and 
Facebook mHealth intervention was helpful and highly ac-
cepted among adolescents with ADHD. It also appears to be 
a promising approach to help them increase physical activ-
ity and improve their health and functioning (Schoenfelder 
et al., 2017).

Young et al. (2014) designed a smartphone application 
called Snappy to control the core symptoms associated with 
Attention Deficit Hyperactivity Disorder (attention, impulsivity, 
and hyperactivity). The app was initially tested on 11 healthy 
adults over three sessions. In the current study, the AX-CPT 
test (Cohen et al., 1999) was integrated into a smartphone app 
for Android phones and then as a web App that also works on 
other platforms (e.g., iPhone). The app captures 3D movement 
data from sensors on the mobile which is used to measure 
the amount of physical activity during the CPT (Continuous 
Performance Test). Combined with sensor measurements. The 
test can provide information on the three ADHD behaviors 
(attention, impulsivity, and hyperactivity).

Participants were students and staff from the University of 
Nottingham (N=11). The application to implement the CPT-AX 
test was initially designed using the Eclipse IDE (Integrated 
Development Environment) for Java programming on an An-
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droid platform with OS version 2.2 and above. A web applica-
tion was then developed in JavaScript to implement the same 
functions. Overall, participants rated their experience using the 
app positively. Based on the feedback questionnaires given by 
the researchers, it was proved that the participants found the 
activity easy and comfortable via smartphone. Furthermore, 
most participants did not find using the app stressful and 
reported they were prompted to complete the task on time. 
Therefore, it is essential for further research to be conducted 
in order to study the effects of the application in a population 
of people with ADHD (Young et al., 2014).

Conclusion 

Finally, we have to underline the role of digital technologies 
in education domain that is very productive and successful, 
facilitates and improves the assessment, the intervention and 
the educational procedures via Mobiles [61-66], various ICTs 
applications [67-95], AI & STEM [96-100], and games [101-105]. 
Additionally the combination of ICTs with theories and models 
of metacognition, mindfulness, meditation and emotional in-
telligence cultivation [106-132] as well as with environmental 
factors and nutrition [57-60], accelerates and improves more 
over the educational practices and results, especially for the 
students with ADHD.

Moreover, with the recent rise in smartphone usage and 
technological advancement, mobile software applications 
(Apps) are now being used in healthcare. Although software 
applications with related capabilities are also available on 
other devices, such as personal laptops, smartphones (and 
some smaller tablets) have the advantage of being mobile 
and available for immediate use by the owner. This makes it 
possible to keep in touch with people (be they friends, fami-
ly, or healthcare professionals), access information or support 
over the internet, at any time of the day and in almost any lo-
cation. This study aimed to review the literature on the use of 
mobile applications to identify and treatment the symptoms 
of ADHD. Mobile applications through the use of new tech-
nologies, are ready to play a significant role in therapeutic in-
terventions, especially in treating ADHD symptoms. Children 
with ADHD exhibit a set of symptoms. The main symptoms 
of the disorder are inattention, hyperactivity, and impulsivi-
ty. According to Angelopoulou & Drigas (2021), memory and 
attention are linked when performing a task. Therefore, their 
role is crucial to treatment the cognitive functions of individ-
uals with ADHD, since the higher the working memory level 
is, the longer is also the attention span. Additionally, children 
with ADHD are more prone to have working memory deficits. 
Because children with ADHD get bored quickly, it is essential 
to attract their attention on a continuous basis. Mobile appli-
cations make this possible because they require the child to 
remain focused and busy the entire time, and furthermore 
having all senses alert, which makes the intervention even 
more interesting for the user. 

The discussion around the ADHD and corresponding reha-
bilitation methods is a reflection of the fluidity of our knowl-

edge in these areas. Further research is needed to develop 
alternative therapies with the use of mobile applications, to 
improve these children’s cognitive and metacognitive skills 
and enable them to integrate into the social environment. 
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Case Report: “ADHD Trainer”: Τhe mobile application that en-
hances cognitive skills in ADHD patients. F1000Research, 3:283, 
doi: 10.12688/f1000research.5689.1

42. Schoenfelder Erin, Moreno Megan, Wilner Molly, Whitlock Kath-
ryn B., Mendoza Jason A. (2017). Piloting a mobile health inter-
vention to increase physical activity for adolescents with ADHD. 
Preventive Medicine Reports Volume 6, Pages 210-213.

43. Sheehan K. H., Sheehan D.V. (2008). Assessing treatment effects 
in clinical trials with the discan metric of the Sheehan Disability 
Scale. Int Clin Psychopharmacol., 23: 70-83.

44. Sikstro S., Smart A. (2007). Listen to the noise: noise is beneficial for 
cognitive performance in ADHD. Journal of Child Psychology and 
Psychiatry 48:8, pp. 840-847. 10.1111/j.1469-7610.2007.01749.x

45. Spachos, D., Chiazzasse, G., Merlo, G., Doherty, G., Chifari, A., 
Bamidis, P., (2014). WHAAM: A mobile application for ubiquitous 
monitoring of ADHD behaviors. International Conference on 
Interactive Mobile Communication Technologies and Learning 
(IMCL), Thessaloniki, Greece.



|8| Dialogues in Clinical Neuroscience & Mental Health, 2023, Volume 6, Issue 1, p. 1-10

46. Studer B.E., Jaeggi S.M., Buschkuehl M., Su Y., Jonides J., Perrig 
W.J. (2009). Improving Fluid Intelligence—Single N-back Is As 
Effective As Dual N-back, 117473.

47. The Master Teacher® (2011). You Can Handle Them All. Avail-
able: https://itunes.apple.com/ie/app/you-can-handle-them-
all/id454556259?mt=8.

48. Tobias Sonne & Kaj Grønbæk (20150. Designing Assistive Technol-
ogies for the ADHD Domain. In Pervasive Computing Paradigms 
for Mental Health. Springer International Publishing, 259—268. 
http://doi.org/10.1007/978-3-319-32270-4_26 22. 

49. Tobias Sonne, Carsten Obel, and Kaj Grønbæk. (2015). Design-
ing Real Time Assistive Technologies: A Study of Children with 
ADHD. Proceedings of the Annual Meeting of the Australian 
Special Interest Group for Computer Human Interaction, ACM, 
34–38. http://doi.org/10.1145/2838739.2838815

50. Tobias Sonne and Mads Møller Jensen, (2016). ChillFish: A Res-
piration Game for Children with ADHD. Proceedings of the 
TEI ’16: Tenth International Conference on Tangible, Embed-
ded, and Embodied Interaction, ACM, 271–278. http://doi.
org/10.1145/2839462.2839480

51. Tobias Sonne, Jörg Müller, Paul Marshall, Carsten Obel, and 
Kaj Grønbæk, (2016). Changing Family Practices with Assistive 
Technology: MOBERO Improves Morning and Bedtime Routines 
for Children with ADHD. Proceedings of the 34th Annual ACM 
Conference on Human Factors in Computing Systems, ACM. 
http://doi.org/10.1145/2858036.2858157

52. Wolraich M.L., Lambert W., Doffing M.A., Bickman L., Simmons 
T., Worley K. (2003). Psychometric properties of the Vanderbilt 
ADHD diagnostic parent rating scale in a referred population. 
J. Pediatr. Psychol., 28 (8), pp. 559-567.

53. Xu, C., Reid, R., Steckelberg, A. (2002). Technology applications 
for children with ADHD: assessing the empirical support. Educ. 
Treat. Children, 25(2):224-248.

54. Yen J.Y., Ko C.H., Yen C.F., Wu H.Y., Yang M.J. (2007). The comorbid 
psychiatric symptoms of Internet addiction: attention deficit and 
hyperactivity disorder (ADHD), depression, social phobia, and 
hostility. J. Adolesc. Health, 41 (1), pp. 93-98.

55. Young Zoe, Craven Michael P., Groom Maddie & Crowe John 
(2014). Snappy App: A Mobile Continuous Performance Test 
with Physical Activity Measurement for Assessing Attention 
Deficit Hyperactivity Disorder. Human-Computer Interaction. 
Applications and Services, pp 363–373.

56. Yuanyuan Zheng, Rongyang Li, Sha Li, Yudong Zhang, Shunkun 
Yang, and Huansheng Ning, (2021). A Review on Serious Games 
for ADHD. ΑrXiv-CS- Human-Computer Interaction (IF). DOI: 
arxiv-2105.02970

57. Stavridou Th., Driga, A.M., Drigas, A.S., Blood Markers in Detec-
tion of Autism ,International Journal of Recent Contributions 
from Engineering Science & IT (iJES) 9(2):79-86. 2021.

58. Zavitsanou, A., & Drigas, A. (2021). Nutrition in mental and phys-
ical health. Technium Soc. Sci. J., 23, 67. 

59. Driga, A.M., Drigas, A.S. “Climate Change 101: How Everyday 
Activities Contribute to the Ever-Growing Issue”, Internation-
al Journal of Recent Contributions from Engineering, Science 
& IT, vol. 7(1), pp. 22-31, 2019. https://doi.org/10.3991/ijes.
v7i1.10031

60. Driga, A.M., and Drigas, A.S. “ADHD in the Early Years: Pre-Natal 
and Early Causes and Alternative Ways of Dealing.” International 

Journal of Online and Biomedical Engineering (IJOE), vol. 15, no. 
13, 2019, p. 95., doi:10.3991/ijoe.v15i13.11203

61. Stathopoulou A., Loukeris D., Karabatzaki Z., Politi E., Salapata 
Y., and Drigas, A. S., “Evaluation of Mobile Apps Effectiveness in 
Children with Autism Social Training via Digital Social Stories,” 
Int. J. Interact. Mob. Technol. (iJIM); Vol 14, No 03, 2020

62. Stathopoulou, et all Mobile assessment procedures for mental 
health and literacy skills in education. International Journal of 
Interactive Mobile Technologies, 12(3), 21-37, 2018,

63. Drigas, A., Kokkalia, G. & Lytras, M. D. (2015). Mobile and Multi-
media Learning in Preschool Education. J. Mobile Multimedia, 
11(1/2), 119-133.

64. Stathopoulou, A., Karabatzaki, Z., Kokkalia, G., Dimitriou, E., 
Loukeri, P.I., Economou, A., and Drigas, A. (2018). Mobile assess-
ment procedures for mental health and literacy skills in education. 
International Journal of Interactive Mobile Technologies (iJIM), 
12(3):21-37. https://doi.org/10.3991/ijim.v12i3.8038

65. Kokkalia G, Drigas A, Economou A 2016 Mobile learning for 
preschool education. International Journal of Interactive Mo-
bile Technologies 10 (4)

66. Stathopoulou A, Karabatzaki Z, Tsiros D, Katsantoni S, Drigas 
A, 2022 Mobile apps the educational solution for autistic stu-
dents in secondary education International Association of On-
line Engineering.

67. Drigas, A. S., J.Vrettaros, L.Stavrou, D.Kouremenos, E-learning 
Environment for Deaf people in the E-Commerce and New Tech-
nologies Sector, WSEAS Transactions on Information Science and 
Applications, Issue 5, Volume 1, November 2004.

68. Drigas A.S., Kouremenos D (2005) An e-learning system for the 
deaf people. In: WSEAS transaction on advances in engineering 
education, vol 2, issue 1, pp 20–24

69. Drigas A., Pappas M, and Lytras M., “Emerging technologies for 
ict based education for dyscalculia: Implications for computer 
engineering education,” International Journal of Engineering 
Education, vol. 32, no. 4, pp. 1604–1610, 2016.

70. Drigas, A. & Kokkalia, G. 2017. ICTs and Special Education in 
Kindergarten. International Journal of Emerging Technologies 
in Learning 9 (4), 35–42.

71. Drigas A., and Koukianakis L., A Modular Environment for E-learn-
ing and E-psychology Applications, WSEAS Transactions on In-
formation Science and Application, Vol. 3, 2004, pp. 2062-2067.

72. Drigas, A., Leliopoulos, P.: Business to consumer (B2C) e-commerce 
decade evolution. Int. J. Knowl. Soc. Res. (IJKSR) 4(4), 1–10 (2013)

73. Pappas M, Drigas A, Papagerasimou Y, Dimitriou H, Katsanou N, 
Papakonstantinou S, et al. Female Entrepreneurship and Employ-
ability in the Digital Era: The Case of Greece. Journal of Open 
Innovation: Technology, Market, and Complexity. 2018; 4(2): 1.

74. Papanastasiou G., Drigas, A. S., Skianis Ch., M. Lytras & E. Pap-
anastasiou, “Patient-Centric ICTs based Healthcare for students 
with learning, physical and/or sensory disabilities,” Telemat In-
form, vol. 35, no. 4, pp. 654–664, 2018. https://doi. org/10.1016/j.
tele.2017.09.002

75. Drigas, A., & Kontopoulou, M. T. L. (2016). ICTs based Physics 
Learning. International Journal of Engineering Pedagogy (iJEP), 
6(3), 53-59. https://doi.org/10.3991/ijep.v6i3. 5899

76. Papanastasiou, G., Drigas, A., Skianis, C., and Lytras, M. (2020). 
Brain computer interface based applications for training and 
rehabilitation of students with neurodevelopmental disor-



Dialogues in Clinical Neuroscience & Mental Health, 2023, Volume 6, Issue 1, p. 1-10 |9|

ders. A literature review. Heliyon 6:e04250. doi: 10.1016/j.he-
liyon.2020.e04250

77. Drigas, A. S., John Vrettaros, and Dimitris Kouremenos, 2005. 
“An e-learning management system for the deaf people,” AIKED 
’05: Proceedings of the Fourth WSEAS International Conference 
on Artificial Intelligence, Knowledge Engineering Data Bases, 
article number 28.

78. Pappas, M., Demertzi, E., Papagerasimou, Y., Koukianakis, L., 
Kouremenos, D., Loukidis, I. and Drigas, A. 2018. E-Learning for 
deaf adults from a user-centered perspective. Education Sci-
ences 8(206): 3-15.

79.  Marios A. Pappas, Eleftheria Demertzi, Yannis Papagerasimou, 
Lefteris Koukianakis, Nikitas Voukelatos, and Drigas, A. S., 2019. 
Cognitive Based E-Learning Design for Older Adults. Social Sci-
ences 8, 1 (Jan. 2019), 6. https://doi.org/10.3390/socsci801000

80.  Drigas, A. S., Leyteris Koukianakis: Government online: An 
e-government platform to improve public administration 
operations and services delivery to the citizen. WSKS (1), vol-
ume 5736 de Lecture Notes in Computer Science, 523–532. 
Springer, 2009. 

81.  Theodorou, P.; Drigas, A. ICTs and Music in Generic Learning 
Disabilities. Int. J. Emerg. Technol. Learn. 2017, 12, 101–110

82. Pappas, M.A., & Drigas, A.S. (2015). ICT based screening tools 
and etiology of dyscalculia. International Journal of Engineer-
ing Pedagogy, 3, 61-66.

83. Drigas, A., & Kostas, I. (2014). On Line and other ICTs Applications 
for teaching math in Special Education. International Journal of 
Recent Contributions from Engineering, Science & IT (iJES), 2(4), 
pp-46. http://dx.doi.org/10.3991/ijes.v2i4.4204

84. Alexopoulou, A, Batsou, A, Drigas, A. (2019). Resilience and ac-
ademic underachievement in gifted students: causes, conse-
quences and strategic methods of prevention and intervention. 
International Journal of Online and Biomedical Engineering 
(iJOE), vol. 15, no. 14, pp. 78.

85. Pappas, M. A., & Drigas, A. S. (2015). ICT Based Screening Tools 
and Etiology of Dyscalculia. International Journal of Engineer-
ing Pedagogy, 5(3)

86. Drigas, A., & Papanastasiou, G. (2014). Interactive White Boards 
in Preschool and Primary Education. International Journal of 
Online and Biomedical Engineering (iJOE), 10(4), 46–51. https://
doi.org/10.3991/ijoe.v10i4.3754

87. Drigas, A. S. and Politi-Georgousi, S. (2019). Icts as a distinct de-
tection approach for dyslexia screening: A contemporary view. 
International Journal of Online and Biomedical Engineering 
(iJOE), 15(13):46-60.

88. Lizeta N. Bakola, Nikolaos D. Rizos, Drigas, A. S., “ICTs for Emo-
tional and Social Skills Development for Children with ADHD 
and ASD Co-existence”International Journal of Emerging 
Technologies in Learning (iJET), https://doi.org/10.3991/ijet.
v14i05.9430

89. Kontostavlou, E.Z., & Drigas, A.S. (2019). The Use of Information 
and Communications Technology (ICT) in Gifted Students. In-
ternational Journal of Recent Contributions from Engineering, 
Science and IT, 7(2), 60-67. doi:10.3991/ijes.v7i2.10815

90. Drigas, A. S., and Vlachou J. A., “Information and communication 
technologies (ICTs) and autistic spectrum disorders (ASD),” Int. J. 
Recent Contrib. Eng. Sci. IT (iJES), vol. 4, no. 1, p. 4, 2016. https://
doi.org/10.3991/ijes.v4i1.5352

91. Drigas, A. S., Koukianakis, L, Papagerasimou, Y. (2006) “An elearn-
ing environment for nontraditional students with sight disabil-
ities.”, Frontiers in Education Conference, 36th Annual. IEEE, p. 
23-27.

92. Drigas A., and Koukianakis L. An open distance learning e-sys-
tem to support SMEs e-enterprising. In proceeding of 5th WSEAS 
Internationalconference on Artificial intelligence, knowledge 
engineering, data bases (AIKED 2006). Spain

93. Drigas A., Koukianakis L., Papagerasimou Y, 2005 A system for 
e-inclusion for individuals with sight disabilities Wseas transac-
tions on circuits and systems 4 (11), 1776-1780.

94. Bakola L, I Chaidi, Drigas A., C Skianis, C Karagiannidis 2022 Wom-
en with Special Educational Needs. Policies & ICT for Integration 
&EqualityTechnium Social Sciences Journal.

95. Karyotaki M, Bakola L, Drigas A., C Skianis 2022 Womens Lead-
ership via Digital Technology and Entrepreneurship in business 
and society Technium Social Sciences Journal.

96. Vrettaros, J., Tagoulis, A., Giannopoulou, N., & Drigas, A. (2009). 
An empirical study on the use of Web 2.0 by Greek adult instruc-
tors in educational procedures. World Summit on Knowledge 
System (WSKS), 49, 164-170. http://dx.doi.org/10.1007/978-3-
642-04757-2_18

97. Drigas, A., Dourou, A. (2013). A Review on ICTs, E-Learning and 
Artificial Intelligence for Dyslexic’s Assistance. iJet, 8(4), 63-67.

98. Anagnostopoulou, P., Alexandropoulou, V., Lorentzou, G., Lyko-
thanasi, A., Ntaountaki, P., & Drigas, A. (2020). Artificial intelli-
gence in autism assessment. International Journal of Emerging 
Technologies in Learning, 15(6), 95-107. https://doi.org/10.3991/
ijet.v15i06.11231

99. Pappas, M., & Drigas, A. (2016). Incorporation of artificial intelli-
gence tutoring techniques in mathematics. International Journal 
of Engineering Pedagogy, 6(4), 12–16. https://doi.org/10.3991/
ijep.v6i4.6063

100. Lytra N, Drigas, A., 2021 STEAM education-metacognition–Spe-
cific Learning Disabilities Scientific Electronic Archives 14 (10)

101. Chaidi I, Drigas, A., 2022 Digital games & special education Tech-
nium Social Sciences Journal 34, 214-236

102. Kokkalia, G., Drigas, A., Economou, A., Roussos, P., & Choli, S. 
(2017). The use of serious games in preschool education. Inter-
national Journal of Emerging Technologies in Learning, 12(11), 
15-27. https://doi.org/10.3991/ijet.v12i11.6991

103. Doulou A, Drigas, A., 2022 Electronic, VR & Augmented Reality 
Games for Intervention in ADHD Technium Social Sciences Journal

104. Kokkalia, G., Drigas, A., & Economou, A. (2016). The role of games 
in special preschool education. International Journal of Emerg-
ing Technologies in Learning (iJET), 11(12), 30-35.

105. Chaidi I, Drigas, A., 2022 Digital games & special education Tech-
nium Social Sciences Journal 34, 214-236

106. Drigas, A., & Mitsea, E. (2021). 8 Pillars X 8 Layers Model of Meta-
cognition: Educational Strategies, Exercises &Trainings. Interna-
tional Journal of Online & Biomedical Engineering, 17(8). https://
doi.org/10.3991/ijoe.v17i08.23563

107. Drigas A., Papoutsi C. (2020). The Need for Emotional Intelli-
gence Training Education in Critical and Stressful Situations: The 
Case of COVID-19. Int. J. Recent Contrib. Eng. Sci. IT 8 (3), 20–35. 
10.3991/ijes.v8i3.17235

108. Drigas, A., & Mitsea, E. (2020). The Triangle of Spiritual Intelli-
gence, Metacognition and Consciousness. International Journal 



|10| Dialogues in Clinical Neuroscience & Mental Health, 2023, Volume 6, Issue 1, p. 1-10

of Recent Contributions from Engineering, Science & IT (iJES), 
8(1), 4-23. https://doi.org/10.3991/ijes.v8i1.12503.

109. Kokkalia, G., Drigas, A. Economou, A., & Roussos, P. (2019). School 
readiness from kindergarten to primary school. International 
Journal of Emerging Technologies in Learning, 14(11), 4-18.

110. Drigas, A., & Mitsea, E. (2021). Metacognition, stress-relaxation 
balance & related hormones. International Journal of Recent 
Contributions from Engineering, Science & IT (iJES), 9(1), 4-16. 
https://doi.org/10.3991/ijes.v9i1.19623

111. Pappas M, Drigas A. Computerized Training for Neuroplasticity 
and Cognitive Improvement. International Journal of Engineer-
ing Pedagogy. 2019;.(4):50-62.

112. Papoutsi, C. and Drigas, A. (2017) Empathy and Mobile Applica-
tions. International Journal of Interactive Mobile Technologies 
11. 57. https://doi.org/10.3991/ijim.v11i3.6385.

113. Papoutsi, C. & Drigas, A. (2016). Games for Empathy for Social Im-
pact. International Journal of Engineering Pedagogy 6(4), 36-40.

114. Karyotaki, M., & Drigas, A. (2015). Online and other ICT Appli-
cations for Cognitive Training and Assessment. International 
Journal of Online and Biomedical Engineering. 11(2), 36-42.

115. Papoutsi, C., Drigas, A., & Skianis, C. (2019). Emotional intelligence 
as an important asset for HR in organizations: Attitudes and 
working variables. International Journal of Advanced Corporate 
Learning, 12(2), 21–35. https://doi.org/10.3991/ijac.v12i2.9620

116. Chaidi I. and Drigas, A. S., “Autism, Expression, and Understand-
ing of Emotions: Literature Review,” Int. J. Online Biomed. Eng., 
vol. 16, no. 02, pp. 94-111, 2020. https://doi.org/ 10.3991/ijoe.
v16i02.11991.

117. Drigas, A. S., & Karyotaki, M. (2019). A Layered Model of Human 
Consciousness. International Journal of Recent Contributions 
from Engineering, Science & IT (iJES), 7(3), 41-50. https://doi.
org/10.3991/ijes.v7i3.11117

118. Drigas, A. S., Karyotaki, M., & Skianis, C. (2018). An Integrated Ap-
proach to Neuro-development, Neuroplasticity and Cognitive 
Improvement. International Journal of Recent Contributions 
from Engineering, Science & IT (iJES), 6(3), 4-18.

119. Karyotaki M. and Drigas, A. S., “Latest trends in problem solving 
assessment,” International Journal of Recent contributions from 
Engineering, Science & IT (iJES), vol. 4, no. 2, 2016. [Online serial]. 
Available: https://online-journals.org/index.php/i-jes/article/
view/5800/. [Accessed Aug. 21, 2019]. https://doi.org/10.3991/
ijes.v4i2.5800

120. Mitsea E., Drigas, A. S., and Mantas P., “Soft Skills & Metacogni-
tion as Inclusion Amplifiers in the 21st Century,” Int. J. Online 

Biomed. Eng. IJOE, vol. 17, no. 04, Art. no. 04, Apr. 2021. https://
doi.org/10.3991/ijoe.v17i04.20567.

121. Angelopoulou, E. Drigas, A. (2021). Working Memory, Atten-
tion and their Relationship: A theoretical Overview. Research. 
Society and Development,10(5), 1-8. https://doi.org/10.33448/
rsd-v10i5.15288.

122. Tourimpampa, A., Drigas, A., Economou, A., & Roussos, P. (2018). 
Perception and text comprehension. It’sa matter of perception! 
International Journal of Emerging Technologies in Learning 
(iJET). Retrieved from https://online-journals.org/index.php/
ijet/article/view/7909/5051.

123. Drigas A, Mitsea E., 2020 A metacognition based 8 pillars mind-
fulness model and training strategies. International Journal of 
Recent Contributions from Engineering, Science & IT …

124. Papoutsi C, Drigas A, Skianis C, 2021 Virtual and augmented re-
ality for developing emotional intelligence skills Int. J. Recent 
Contrib. Eng. Sci. IT (IJES) 9 (3), 35-53.

125. Kapsi S, Katsantoni S, Drigas A, 2020 The Role of Sleep and Im-
pact on Brain and Learning. Int. J. Recent Contributions Eng. 
Sci. IT 8 (3), 59-68.

126. Drigas A, Mitsea E., Skianis C, 2021 The Role of Clinical Hypno-
sis and VR in Special Education International Journal of Recent 
Contributions from Engineering Science & IT …

127. Galitskaya V, Drigas A, 2021 The importance of working memory 
in children with Dyscalculia and Ageometria Scientific Electronic 
Archives 14 (10).

128. Chaidi I, Drigas A, 2020 Parents’ Involvement in the Education 
of their Children with Autism: Related Research and its Results 
International Journal Of Emerging Technologies In Learning 
(Ijet) 15 (14) …

129. Drigas A, Mitsea E., 2021 Neuro-Linguistic Programming & VR 
via the 8 Pillars of Metacognition X 8 Layers of Consciousness 
X 8 Intelligences Technium Soc. Sci. J. 26, 159.

130. Drigas A, Mitsea E., 2022 Conscious Breathing: a Powerful Tool 
for Physical & Neuropsychological Regulation. The role of Mo-
bile Apps Technium Social Sciences Journal

131. Mitsea E., Lytra N, Akrivopoulou A, Drigas A, 2020 Metacogni-
tion, Mindfulness and Robots for Autism Inclusion. Int. J. Recent 
Contributions Eng. Sci. IT 8 (2), 4-20.

132. Drigas A, Mitsea E., Skianis C, 2022 Clinical Hypnosis & VR, Sub-
conscious Restructuring-Brain Rewiring & the Entanglement 
with the 8 Pillars of Metacognition X 8 Layers of Consciousness 
X 8 Intelligences. International Journal of Online & Biomedical 
Engineering 18 (1).


