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ABSTRACT 
Background. Children with neurodevelopmental disorders (NDD) are impacted in 

their emotional, cognitive, social, and/or motor development. They, along with 

their relatives, confront multifaceted challenges. Psychoeducation as an evidence-

based intervention providing support and education, would play a crucial role to 

facilitate their daily live and disorders’ progress. In the emerging digital world, 

online and gamified psychoeducation has gained increasing traction since they 

offer a better engagement and accessibility. However, there is a discrepancy 

between the number of digital psychoeducation programs and those with clinical 

evidence-basis. The present work aims at reviewing evidence-based interventions 

for neurodevelopmental disorders, targeting both children and/or parents. 

Methods. A systematic search of PubMed, Web of Science, and Cochrane was 

conducted with keywords related to “neurodevelopmental disorders”, 

“psychoeducation”, “online and digital interventions”, and no publication date 

restrictions. Inclusion criteria involved studies on psychoeducation for parents or 

children using online platforms or gamified designs. 

Results. Out of the initial 70 articles, only 8 met inclusion criteria. Limited number 

of the publications showed that psychoeducation is a recent area of research for 

neurodevelopmental disorders. Reported results converged to support that 

technology and gamification in psychoeducational interventions stimulate 

children’s interest and improve outcomes for children with neurodevelopmental 

disorders and their parents.  

Discussion. While digital psychoeducational interventions are promising for 

children and parents, the existing literature highlights the need of a scientific 

validation of such technology-enhanced interventions before being translated in 

real life practice. Furthermore, such research topic should account for behavioral 

and cognitive skills along with quality of life, to consider the NDD comorbidities. 

Keywords: Psychoeducation, intervention, neurodevelopmental disorders, serious 
game, children 
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1 Introduction  
Neurodevelopmental disorders (NDDs) are defined in 

accordance with the criteria outlined in the Diagnostic and 

Statistical Manual of Mental Disorders1. Among the most 

prevalent NDDs2 are attention-deficit/hyperactivity 

disorder (ADHD), specific learning disorders (SLD), or 

autism spectrum disorder (ASD)  

 

Neurodevelopmental disorders present a range of long-

term challenges due to their complex clinical nature and 

associated symptoms3,4. These challenges encompass 

various domains, including emotional regulation5; issues 

related to school attendance, such as absenteeism or 

exclusion6; difficulties in executive functioning7; 

impairments in social cognition8; a higher rate of 

unemployment9; and difficulties in skills related to 

rhythm10. Therefore, children with NDDs encounter 

multifaceted obstacles across emotional, motor, cognitive, 

and behavioral domains, highlighting the diverse and 

profound nature of their struggles. 

 

One way to ease these difficulties is by assisting children 

and parents in managing their condition through 

education about their symptoms and providing them with 

effective strategies. When children’s development is 

compromised due to, for instance, cognitive or behavioral 

problems, these positive reinforcements, are often less 

clearly present in the children’s behavior, compared to 

their typically developing peers11.  

 

In recent years, the spotlight has increasingly turned 

toward psychoeducational interventions as a pivotal 

component in the holistic management of NDDs. 

Psychoeducation12 refers to a therapeutic approach or 

intervention that focuses on providing individuals, 

families, or groups with information, knowledge, and 

strategies related to mental health, emotional well-being 

13, or specific psychological conditions10. It helps with 

better managing such condition, higher acceptance of 

illness and an adherence to therapy and treatment14. 

Such intervention can also be delivered in the parents’ 

daily life, lowering the threshold for participation and 

engagement, and focuses on proximal behavioral, 

cognitive or emotional changes15. These interventions 

serve as a critical resource not only for children affected 

by NDDs but also for their parents, who often find 

themselves navigating the complex terrain of supporting 

and caring for their child. It's important to recognize that 

parents bear also the emotional and practical burdens of 

their child's condition, often experiencing challenges in 

coping and effectively addressing their child's symptoms. 

Parents of children with NDDs report higher parental 

stress compared with parent of children without NDDs, 

potentially leading to a lower quality of life. 

 

Promisingly, psychoeducational interventions have shown 

encouraging results in improving various aspects of life 

for both parents and children dealing with NDDs16–18. A 

psychoeducational intervention has improved ADHD 

symptoms by addressing behavioral issues, as reported 

by parents. Indeed, the authors reported that the 

enhanced understanding of parents regarding how 

ADHD impacts their child's behavior have reduced 

indirectly ADHD symptoms. Similarly, another parental 

psychoeducation intervention showed a decrease in 

parental stress along with a decrease of ASD severity 

symptoms in children19. This pilot study has explored the 

impact of psychoeducational interventions on enhancing 

parental skills by reducing stress for parents and 

improving the symptoms management by the children with 

ASD. This psychoeducational program consisted of 

several sessions that included strategies for behavior 

management, various communication techniques, and 

stress-coping mechanisms tailored specifically for parents 

of children with ASD. Therefore, this type of interventions 

appears to provide valuable guidance, strategies, and 

resources to enhance emotional regulation, cognitive 

functioning, social interactions, and overall well-being.  

 

In the era of emerging technologies, there has been a 

noticeable shift towards utilizing technological 

approaches to tackle NDDs and facilitate either 

assessments or treatments along with enhanced user 

impacts20. However, only half of the technologies-based 

interventions reported in this review, showed clinical 

effectiveness on symptoms, parental distress, social skills 

as treatment efficacy mainly in ASD and ADHD. The 

appeal of these digital interventions lies in their potential 

to engage individuals more effectively while ensuring 

accessibility21–23. Online platforms have broadened the 

reach of therapy, breaking down geographical barriers 

and providing crucial support to individuals who might 

otherwise face challenges in accessing help.  

 

Meanwhile, gamification has been characterized by 

interactive and game-like elements, that hold the promise 

of making the journey of coping with NDDs more 

engaging, effective and higher motivation approaches24. 

Numerous studies have demonstrated the positive impact 

of technology on NDDs, particularly in the context of 

rehabilitating cognitive and social abilities25,26.  

Lewandowski, Wood & Miller, (2016)27, demonstrated 

that technology is often used for assessments, education, 

and cognitive exercises (e.g., memory training) that 

benefit the patients. Several games were designed to 

improve executive function such as Cogmed or Luminosity. 

These serious games offer activities aimed at enhancing 

attention, memory, spatial skills, processing speed, 

problem-solving, and more. They engage participants 

more to overcome their difficulties because they (i) offer 

more interactive experiences28,29 (ii) provide positive 

reinforcement such as praise or encouragement30,31, (ii) 

allow participants to mitigate the impact of their 

difficulties and access literacy remediation28,29, and (iv) 
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finally help them complete treatments sessions32. 

However, there are few digital interventions specifically 

designed for psychoeducational purposes for children 

and parents.  

 

This comprehensive review aims to provide a detailed 

exploration of the current state of research regarding 

online and gamified psychoeducational and evidence-

based interventions tailored for children affected by 

NDDs, and targeting either children, parents, or both.  

 

In this review, technologies included, were mobile 

apps/tablets and online video interventions due to their 

user-friendly nature, making them suitable for 

independent use at home and easily accessible at any 

time.  

 

2 Material and methods 
2.1 SEARCH STRATEGY AND INCLUSION/EXCLUSION 

CRITERIA 
The review followed The Preferred Reporting Items 

for Systematic reviews and Meta-Analyses (PRISMA) 

guidelines33. A systematic search was conducted on 

electronic databases, that included PubMed, Web of 

Science, and the Cochrane Library. Our search strategy 

was based on Population, Intervention, Comparison, and 

Outcomes (PICO) domains with specific keywords related 

to neurodevelopmental disorders, psychoeducation, and 

digital interventions (Table 1). Interventions were whether 

given online or were app based. Focus was performed 

on gamified interventions since psychoeducational 

information can be delivered through engaging videos, 

web sessions, and/or interactive questionnaires, that are 

often considered intuitive and user-friendly. Interventions 

were considered if targeting either parents or children, 

as they both play a beneficial role in managing the 

children's condition. To ensure that the search was not 

overly constrained, the keywords included parent, 

parent, and children, or solely children, allowing for a 

comprehensive exploration of the literature. No specific 

publication date limit was imposed. 
 

Lastly, only articles that specifically delineated their 

interventions as psychoeducational were chosen. It is 

important to note that psychoeducation encompasses a 

broad spectrum of practices, and its definition is 

expansive. Therefore, interventions that could be 

psychoeducational but were not delimited as 

psychoeducational interventions by the authors were not 

included.  

 

Table 1. Search strategy based on Population, Intervention, Comparison, and Outcomes for databases. 

 
Inclusion criteria: 1) studies published in English 2) 

research focused on psychoeducational interventions 

targeting neurodevelopmental disorders, including 

Attention Deficit Hyperactivity Disorders (ADHD), Specific 

Learning Disorders (SLD), speech and communication 

disorders, Autism Spectrum Disorders (ASD), and TIC 

disorders 3) studies examining online or gamified 

interventions for children with neurodevelopmental 

disorders (NDDs) or parents that have children affected 

by NDD, 4) research available in full-text format. 
 

Exclusion Criteria: studies not published in English, that do 

not address psychoeducational interventions or 

neurodevelopmental disorders, research focused on non-

neurodevelopmental disorders and lacking access to the 

full text or that are unavailable. 

 
2.2 STUDY SELECTION PROCESS 
The process of identification, screening, and inclusion of 

studies is presented in the PRISMA Flow Diagram (Fig. 1). 

Duplicates were removed, and then the records were 

checked for eligibility, first by screening the abstracts 

and then making their final decisions by reading the full 

articles. 
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Fig. 1. PRISMA 2020 Flow Diagram33 presenting the study screening and selection process for this review. 70 studies 

were identified after removing duplicates, abstract- and record- screening. Eight studies were included at last. 

 

2.3  DATA EXTRACTION 

The extracted information for each study included: title, 

author, year of publication, country, conflicts of interest, 

type of the study design, description of the target 

population (number of participants, gender, age, and 

type of NDD diagnosis), tool(s) for the NDD assessment, 

inclusion/exclusion criteria of the target population, 

technology used for diagnosis and/or intervention, its 

operator, and outcomes. Given the substantial variability 

among the included studies, including technologies 

employed, study designs, participant ages and genders, 

outcome measures, and follow-up durations, and 

considering the limited number of studies available, it was 

not possible to conduct a meta-analysis. The main findings 

and conclusions of each study, especially those related to 

the effectiveness and impact of the interventions, were 

summarized, narratively. 

 

3 Results 
3.1 STUDY SELECTION  

Although time and date were not limited in the inclusion 

criteria, only 70 studies were identified through the 

database search. Additional 2 records were selected for 

screening by reference mining. After removing 

duplicates, 63 remaining records were checked for 

eligibility by two independent authors. 41 records were 

excluded during the abstract screening phase, as they 

differ by: 1) targeted populations, n= 5, (e.g., individuals 

with brain injuries, autistic adults, etc.), 2) 9 were meta-

analyses or reviews, and 3) 26 articles did not match the 

results from the word search, indicating an unexpected 

outcome, (e.g., basic research, pharmaco-studies), 4) One 

intervention did not meet the criteria for the digital 

psychoeducational intervention that was being sought, it 

was an online therapy. One article could not be 

retrieved. The remaining 21 articles underwent the 

reading phases of the full publications. Out of the 21, 

only 6 met all inclusion criteria while the others were 

excluded (Fig. 1). 6 did not reach the outcomes of interest, 

6 were online sessions with health practitioners 

(teleconsultation), 3 were finally dedicated to adult 

patients. 

 

2 publications that were identified during the reading 

phase in literature review papers, were added to the 6 

ones as both meet all inclusion criteria.  

 

Altogether, 8 publications were finally included in the 

present study. 

 

3.2  STUDY CHARACTERISTICS  

Overview – 70 studies were identified with the 3 

keywords used for the screening phase, and they were 

all published during a short period of time covering 

between 1989 to 2023. Furthermore, the 8 articles that 

were finally included in the present review, were 

published very recently: first in 2008, and most of the 

publications (n= 5) after 2021. 

 

To examine whether psychoeducation or 

neurodevelopmental disorders were limiting in our 

systematic search, we investigated the number of articles 

published using the keywords "Psychoeducation" and/or 

"Neurodevelopmental disorder" in the PubMed 

database. Our findings revealed that studies on 

neurodevelopmental disorders have been conducted 

since 1944 and have shown an increase in publication 

over time (n = 244,155), with some fluctuations 

potentially attributed to database discrepancies rather 

than the actual number of published studies (Fig. 2). In 

contrast, the concept of "psychoeducation" was not 

clearly defined before the 1980s, with Bonsack and 
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Boscoville among the first to formally introduce it as a 

research domain. Papers found prior to 1980 may have 

addressed related concepts, but these were not 

recognized as "psychoeducation" in the contemporary 

sense. This lack of a unified terminology likely contributed 

to the limited presence of "psychoeducation" in earlier 

searches. Since its introduction, psychoeducation has 

shown an upward trend in publications (n = 9,450), 

although at a slower rate compared to research on 

"Neurodevelopmental disorders" (Fig. 2). 
 

When searching for records with “Psychoeducation” and 

“Neurodevelopmental disorder” only 843 records were 

published since 1980, highlighting by their combined 

status, that are a novel area of interest for the scientific 

community.  

 

The 8 publications selected were reported across seven 

different developed countries whereas none was done in 

middle-income countries. Two articles originate from 

Switzerland. All studies had no particular interest in 

ethnicity and culture. 

 

A summary of the characteristics of all the included 

reviews is reported in the Table 2. 

 

 
Fig 2. The number of annual studies identified for 3 different searches on PubMed over the last decades. An increasing 

trend in the publication of articles on various search terms over the years. Notably, 'Neurodevelopmental disorders' 

exhibits the highest publication rate, followed by 'Psychoeducation' and then 'Psychoeducation.' 

 

Participant characteristics – The average number of 

participants in the present study ranged from 3 to 74.  

Most of the studies included children; however, the mean 

age of the included participants was not reported 

systematically. Three studies were specifically designed 

for children, three for parents, and one for both children, 

and parents (Table 2), one for parents and health 

professionals. Overall, the articles reported details on 

participant recruitment, some described that the included 

studies recruited participants via web using convenience 

and snowball sampling. Participants were also recruited 

from a target population, especially in clinical setting. 

Five studies focused on ASD34–38, and 1 on chronic TIC 

disorders39. Two studies included participants with various 

NDDs, such as ADHD, SLD, and/or ASD 40,41. 

 

Only 3 of the publications specified the gender 

distribution of participants. Only one study succeeded in 

enrolling at least 50% female subjects. The two others 

showed discrepancy in participant gender distribution, 

failing to achieve a balanced representation of both 

females and males, that is an important variable to 

account for when studying NDDs. Other information on 

the diversity of samples in the included studies (e.g., 

ethnicity and socioeconomic status) was lacking. 

 

Mobile Tools Used & Interventions – The technologies used 

for the psychoeducational interventions were mobile-

apps/tablets (n = 4), web-based (n = 2) and computer 

serious games (n = 2). Most interventions targeting 

children aimed to assist them in their daily lives by 

offering psychoeducational information, such as self-

monitoring and skill enhancement35,40,41. The interventions 

developed for parents focused on enhancing their skills 

to support their children, providing them with knowledge 

about their children's condition to facilitate more effective 

assistance36–39. 

 

The duration of interventions across the studies exhibited 

substantial variability, reflecting differences in study 
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designs and objectives. In studies involving multi-session 

interventions to assess the impact on symptoms of 

neurodevelopmental disorders (NDDs), the intervention 

duration ranged from 3 weeks to 16 weeks. Some 

studies, particularly those in the pilot or feasibility study 

phase, featured interventions tested only once, with no 

long-term follow-up34,39. The duration of the study and 

the number of visits did not vary depending on the clinical 

specificity (i.e. NDD types); it was contingent on the 

primary objective of the study, either to evaluate the 

intervention's impact on NDD symptoms (multi-session) or 

to test its feasibility and gather participant feedback 

(one session). The difference in intervention’s duration 

underscores the diversity in research methodologies and 

goals across the selected studies.  

 

3.3  OUTCOMES STUDIES 

In all selected studies, interventions or assessments of the 

tools' quality were evaluated through questionnaires with 

participants. To examine the efficacy, assessments were 

conducted overtime: once prior intervention to establish 

baseline profiles, then at midpoint of the intervention, and 

post-intervention to determine whether intervention gain 

was maintained over time.  

 

To evaluate the impact of the interventions, five studies 

employed neuropsychological assessments administered 

both before and after the intervention. These studies 

focused on interventions for ASD, utilizing tools such as the 

Autism Diagnostic Observation Schedule - Second Edition 

(ADOS-2), the Childhood Autism Rating Scale - Second 

Edition (CARS-2), and the Adaptive Behavior Assessment 

System - Second Edition (ABAS-II). These assessments 

measure various aspects of participants' progress, 

including behavioral, social, and cognitive skills related 

to ASD. 

 

One study adopted semi-structured interviews as the 

primary method for assessment, allowing for a deeper 

exploration of participants' experiences and perceptions 

of the intervention. In the other studies, a specific 

questionnaire was designed to gather feedback and 

insights regarding the intervention tool itself. This 

approach aimed to assess the participants' perceptions 

of the tool's utility. The difference in methodologies and 

approaches across the studies make it challenging to 

compare their results. 

 

Six studies examined the clinical impact of the 

interventions on symptoms related to NDDs. Bamford 

(2016)40 investigated the impact of self-monitoring 

through iPad usage on improving on-task behaviors in 

high school students (aged 14 to 17 years old) diagnosed 

with ADHD with ABAB phases (A- Baseline period and 

data collection, B- Intervention, A- Removal of the 

intervention, back to baseline and B- Introduction of the 

intervention again). In Phase A1, student behaviors were 

meticulously observed and documented using a checklist 

over the course of 8 days. Subsequently, during Phase 

B1, the implementation of the Choiceworks App as a self-

monitoring tool was introduced, and the observations 

continued. In Phase A2, the iPad was temporarily 

withdrawn for 8 days to assess whether there were any 

changes in the students' behavior. Throughout this phase, 

the same observations were conducted as during the 

previous phases. All participating students were 

administered a questionnaire survey, comprising five 

Likert-scale items, to evaluate their satisfaction levels with 

the self-monitoring process. The study duration was 3 

weeks, during which the students' behaviors were closely 

observed. Students completed surveys to assess their 

satisfaction, and their academic test scores were 

analyzed to evaluate their learning outcomes. While the 

study included only 4 participants, the descriptive results 

suggested an increase in the occurrences of on-task 

behavior when the Choiceworks App was employed for 

self-monitoring during the interventions. Overall, both 

students expressed positive evaluations of the app, 

indicating its potential for future use.  

 

Fridenson-Hayo et al. (2017)35 conducted a cross-cultural 

study examining the efficacy of Emotiplay, a serious 

game developed to educate children with autism about 

emotions. The research was conducted across three sites: 

the UK, Sweden, and Israel, with the aim of assessing the 

impact of the serious game on emotional regulation within 

diverse cultural contexts. They conducted a clinical trial in 

the UK where parents filled out the school-age form (4–

18 years) of the Social Responsiveness Scale, 2nd edition 

(SRS-2)42 and the Vineland Adaptive Behavior Scales 

(VABS-II)43 Socialization scale and children were 

administered the ADOS-2, the Wechsler44 subtests, and 

the body language and integrative emotional regulation 

tasks pre-intervention. Then the children engaged in 

playing Emotiplay for 2 hours per week over an 8-week 

period. After the 8-week intervention period, participants 

and their parents filled out the same assessments of the 

pre-intervention to observe potential progress. This 

design was replicated with families in Sweden and Israel. 

Results from the intervention groups in the UK, Sweden, 

and Israel demonstrated a significant improvement across 

all emotional regulation tasks, while no notable 

differences were observed in the control group. 

 

Law, Neihart & Dutt (2018)36 examined the impact of a 

mobile app designed for parents of children with ASD to 

improve communication skills. Map4speech is a mobile 

app training program aiming to enhance functional 

communication in young children with ASD through 

naturalistic interventions. The program comprises eight 

learning stages across four curriculum areas: following 

the child's lead, imitation, creating moments for 

togetherness, and prompting and expanding. Each stage 

integrates five application features: instructional videos, 
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quick checks, interactive games, practice videos, and 

feedback mechanisms. Results revealed that the fidelity 

of parental interventions surpassed 85% following the 

training, leading to substantial improvements in the 

children's use of words and gestures. These findings 

underscore the potential of mobile applications in 

bolstering the effectiveness of digital psychoeducational 

interventions. 

 

Lussier-Desrochers et al., (2023)41 investigated the role 

of a serious game on the performance of daily routines 

by ASD and ADHD children. Participants were randomly 

assigned to three interventions (serious game, parental 

support, and a combination of serious game and parental 

support). Before the intervention, parents were instructed 

to identify challenging routines and integrate them into 

the Kairos app to enable it to support assistance and 

reminders. They also completed a Routine Achievement 

Assessment Tool, an adapted version of the Before School 

Functioning Questionnaire (BSFQ)45. Subsequently, 

children were granted access to a preliminary version of 

the serious game called Kairos, which offered assistance 

and incentives for completing daily tasks. Within the 

app's private section, parents scheduled specific prompts, 

and the app's avatar would remind the children to 

complete the designated tasks at predetermined times. 

Following the intervention, parents were asked to 

complete the same Routine Achievement Assessment Tool. 

The results indicated an overall improvement in various 

aspects of daily routines, including understanding and 

following instructions, listening, task organization, 

memory retention, time management, and a reduction in 

procrastination, especially when parents provided 

support. Several studies have demonstrated that the 

whole family environment can be improved by increasing 

parental skills and reducing parental stress to ultimately 

enhance their child’s condition46–48.  

 

Trudel, Lanovaz, & Préfontaine (2021)38 conducted a 

study focusing on the utilization of mobile app, iSTIM, to 

assist parents in managing stereotypy, referring to 

repetitive, purposeless movements, behaviors, or speech 

patterns, among their children with autism. The study 

investigated the effectiveness of the intervention over a 

brief period, involving the monitoring of participants' 

responses and the application of mobile technology. 

Researchers evaluated the symptoms severity of ASD and 

stereotypy by administering the CARS-2, Treatment 

Acceptability Rating Form-Revised (TARF-R)49and 

measured the duration of stereotypy before and during 

the intervention. Although the study group consisted of a 

limited number of participants, the findings indicated a 

reduction in stereotypic behaviors when the mobile 

technology intervention was employed.  

 

Lastly, a study by Siracusano et al. (2021)37 aimed to 

assess behavioral functioning and parental stress. The 

intervention utilized TrASDition, a program designed to 

address challenges of the transition to the adult age for 

youth with ASD while enhancing communication abilities, 

adaptive skills, and social relationships, with specific 

objectives outlined in each module. Behavioral skills were 

measured using ABAS-II, and parental stress was 

assessed using the Parental Stress Index Short Form (PSI-

SF)50 before and after the intervention. The study did not 

find any significant decrease in repetitive or problematic 

behavior. However, significant improvement was 

demonstrated in adaptive functioning among participants 

with ASD, alongside a reduction in parental stress.  

 

Three studies focused on evaluating the efficacy of 

psychoeducational digital interventions. Brezinka 

(2008)34 created a computer-based serious game for 

psychoeducational training, which received positive 

feedback and generated increased interest among the 

participating children during playability tests. Jöhnk et al. 

(2023)39 aimed to involve parents and professionals in 

developing a mobile app for chronic tic disorders, 

although it remains a pilot study with no effect yet.  

 
Table 2. Summary of study, participant and intervention characteristics and result 

Authors, year, 
Country, study 
design 

Participants Gender, 
mean 
age of 
the 

Children 

NDD Intervention 
charcateristics  

Outcomes 
measures 

Results 

Bamford 
(2016), USA, 
single subject 
design with 
ABAB phases 

Children, N = 
4 

2 males, 
2 
females, 
M = 
16.5 

2 OHI (Other 
Health 
Impaired), 1 
SLD (Specific 
Learning 
Disability) 
and 1 ASD 
(autistic 
spectrum 
disorder) 

IPad Choice Works app 
helping with 
organization and tasks. 
20 min (baseline 
observation), use app 
for 8 days, intervention 
duration 3 weeks 

Guided reading 
packet, multiple 
choice, observation 
checklist, education 

A trend towards 
improvements in on 
task behavior was 
reported when 
participants used 
the iPad  

Brezinka 
(2008), 
Switzerland, 
pilot study  

Children    ASD Treasure Hunt, serious 
game on computer, 
psychoeducational 
training. 

Playability tests Positive reactions 
and increased 
interest among 
children. 
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Authors, year, 
Country, study 
design 

Participants Gender, 
mean 
age of 
the 
Children 

NDD Intervention 
charcateristics  

Outcomes 
measures 

Results 

Fridenson-Hayo 
et al. (2017), 
Israel, 
Randomized 
Controlled Trial 
(RCT) 

Children, N = 
74 

  ASD 8 weeks of serious game 
internet-based Emotiplay 
at home, teaching 
children with ASD to 
recognize emotions from 
facial expressions, vocal 
prosody, body 
language, and their 
integration in context.  

Pre-intervention 
assessment (SRS-2, 
interpersonal 
relations subscale 
from VABS-2, 
ADOS-2, the four 
ER tasks from 
Wechsler). Post 
intervention 
assessment (SRS-2, 
interpersonal 
relations subscale 
and the four ER) 

Significant gains on 
all ER tasks in the 
intervention group, 
in comparison to 
the control group. 

Jöhnk et al. 
(2023), 
Danemark, 
qualitative 
study  

Parents and 
health 
professionals 

  Chronic tic 
disorders 

App-based self-training 
and short videos 

Qualitative 
interviews  

  

Law, Neihart & 
Dutt (2018), 
China, multiple-
baseline single-
case 
experimental 
design 

Parents, N = 
3 

Aged 
between 
30–52 
months 
old 

ASD  Map4speech a mobile 
application provides 
high-quality, interactive 
learning, coupled with 
frequent feedback and 
live coaching to train 
parents in a naturalistic 
language intervention, in 
average 63 days of 
intervention  

Observation (10 
parent behavior 
variables and 
Child’s language 
and pointing 
gestures, 
spontaneous/ 
prompted) and 
TARF-R 

Utilizing mobile 
applications that 
incorporate 
feedback holds 
great promise in 
enhancing the 
efficiency and 
efficacy of 
spreading 
evidence-based 
practices for autism 
intervention. 

Lussier-
Desrochers et 
al., (2023), 
Switzerland, 
mixed-methods 
design 

Families 
(parents and 
children) N = 
201 

139 
males, 
62 
females  

ADHD, ASD, 
neurotypical 

Randomly assigned to 
different groups serious 
game (Kairos app) 
providing support and 
rewards for the 
accomplishment of daily 
routines, parental 
support, and a 
combination of serious 
game and parental 
support based on 
diagnosis, 8 weeks 

Sociodemographic 
Questionnaire and 
BSFQ 

In response to the 
combination of a 
serious game and 
parental support, 
children with NDDs, 
showed a 
significant clinical 
effect.  

Authors, year, 
Country, study 
design 

Participants Gender, 
mean 
age of 
the 
Children 

NDD Intervention 
charcateristics  

Outcomes measures Results 

Siracusano et al. 
(2021), Italy, 
single subject 
design  

Parents N = 
23 

18 
males, 5 
females, 
M = 
16.82 

ASD 6 psychoeducational 
videos on a website 
about communication; 
adaptive skills; 
interpersonal 

relationships; change; 
daily skills scheduling; 
and sexuality. 20 
minutes during 6 weeks 

Assessments ABAS-
II, RBS-R, ABC-C, 
PSI-SF 

Significant 
improvement in 
adaptive 
functioning of ASD 
participants and a 

reduction of 
parental stress. No 
significant 
decrease of 
repetitive and 
problematic 
behavior emerged 
in this study. 

Trudel, Lanovaz, 
& Préfontaine 
(2021), 
Canada, AB 
quasi-
experiment 
design 

Parents N = 7 Aged 
between 
2 and 9 
years old 

ASD with 
stereotypy at 
least 20% 
of the time  

iSTIM, an application 
with 4 parent training 
and support modules to 
reduce stereotypy in 
children with ASD. Each 
module is followed by a 
quizz. Sessions once or 

CARS-2, 
observation 
method, TARF-R 

Reduction in 
stereotypy in six of 
seven participants 
in various contexts. 
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Authors, year, 
Country, study 
design 

Participants Gender, 
mean 
age of 
the 
Children 

NDD Intervention 
charcateristics  

Outcomes 
measures 

Results 

twice per week over a 
period of 8 to 16 weeks. 

Vandesande et 
al. (2023), 
Belgium, mixed-
methods design 

Families 
(parents and 
children) N = 
16 

4 male, 
12 
females, 
up to 10 
years old 

Severe 
disabilities 

Attachment 
psychoeducational 
videos for 3 weeks 

Diary and 
questionnaire 

Good acceptability 
and adherence. No 
significant results 
testing efficacy 

 

4 Discussion  
4.1 DISCUSSION 

This systematic review summarizes narrative publications 

on the existing technological NDDs psychoeducational 

interventions based on technologies. Despite the absence 

of a publication date limit, the screening process 

encompassed 70 records, ultimately culminating in the 

inclusion of 8 relevant publications. This limited number 

unravels that psychoeducation is a recent research 

domain and it underscores also the current gap in the 

development of digital psychoeducational interventions 

specific to NDDs. Indeed, the first “psychoeducation like 

intervention” appeared at the "Boscoville" center (1947), 

where was developed a pedagogy centered on the 

identification of young people's needs and skills, fostered 

by an educational relationship based on adapted 

activities and shared experiences, illustrating the notion 

that the environment can be structuring or destructuring. 

However, the term of psychoeducation emerged in the 

scientific literature from 1980s to describe the 

transmission of knowledge on psychiatric disorders for 

therapeutic purposes, first to relatives, then to people 

suffering from schizophrenia. Then, the use of 

psychoeducation was extended to other psychological 

disorders among children with mental health problems.  

 

The outcomes of the reviewed studies demonstrated 

promising results, highlighting the potential benefits of 

digital interventions in the realm of NDDs. Technology 

approaches seem generally feasible for various young 

population with psychopathological symptoms. Studies 

that conducted statistical comparisons between groups 

reported behavioral improvements35,37,40. Short-term 

progress in reducing behavioral symptoms was observed 

in children with NDDs. While some studies were purely 

descriptive, they indicated a trend towards improved 

conditions36,38,41. One plausible explanation for the 

promising results is the high accessibility of these 

interventions, facilitating their utilization at the 

convenience of individuals across diverse locations, cost-

effectively, with a lower economic impact, and a more 

engaging user impact (acceptability/ feasibility). By 

being easily accessible, individuals from diverse locations 

can conveniently utilize these interventions without the 

constraints of geographical distance or the need for 

organized visits or appointments. This feature holds 

particular significance for individuals with NDDs and their 

caregivers, as it reduces the burden of frequent travel 

and facilitates consistent engagement with the 

intervention, ultimately leading to improved outcomes. 

Furthermore, the interactive and engaging nature of 

these digital tools is specifically tailored to the unique 

needs and preferences of children with NDDs. Designed 

with user-friendly interfaces and interactive features like 

reminders and gamification, these interventions create a 

dynamic and stimulating learning environment. This 

approach encourages children's active participation and 

maintains their interest over time. This aspect is 

particularly crucial as it enhances the effectiveness of the 

interventions by maintaining the attention and motivation 

of the children throughout the learning process. The 

combination of high accessibility and engaging design 

thus contributes significantly to the overall success and 

positive outcomes observed in the context of 

neurodevelopmental disorder interventions. Clinicians 

should be aware of these results to reach better robust 

outcomes and beneficial effects of their interventions on 

the whole family, by embedding psychoeducation 

towards parents and patients in an intervention 

trajectory. 

 

The studies considered in this review exhibit significant 

heterogeneity across various aspects, including the 

diverse range of outcome measures employed, the 

disparate study designs utilized, and characteristics of 

the study populations. The selected studies employed a 

range of technologies for psychoeducational 

interventions, including mobile apps/tablets, web-based 

platforms, and computer serious games. This diversity 

underscores the flexibility of technology in addressing 

NDDs, catering to varying preferences and needs of both 

children and parents. Notably, our review encompassed 

interventions targeted at children, parents, and families. 

The inclusion of a variety of stakeholders acknowledges 

the complex network involved in supporting individuals 

with NDDs. Additionally, the duration of the interventions 

also exhibited variability across the studies. 

 

This systematic review encompassed an examination of 

various digital psychoeducational interventions tailored 

for individuals with Neurodevelopmental Disorders 

(NDDs). The literature revealed that most of the studies 
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focused predominantly on ASD, aligning with the current 

trend observed in similar systematic reviews20,51. 

Historically, psychoeducation began as an approach for 

children with behavioral difficulties, particularly those 

with autism, which became more prominent due to the 

challenges it posed for families. As psychoeducation 

evolved, it increasingly focused on empowering families 

to manage these challenges at home, enabling children 

to remain with their families. This evolution has 

broadened the application of psychoeducation to 

encompass all mental health disorders today, though it 

continues to be particularly significant for NDDs, where 

family involvement is essential.  
 

Several studies included in this review were characterized 

as pilot or descriptive studies, often with limited 

participant numbers. Consequently, the effectiveness of 

the interventions over extended periods was not 

rigorously tested.  
 

Tech applications represent a societal challenge capable 

of simultaneously capturing an individual's strengths and 

weaknesses at any time. Digital Epidemiology has 

emerged as the real-time integration of various data 

sources, which are consequences of the digital age we 

now live in. The internet, mobile phones, wearable 

devices, social media - these are technologies we know 

all take for granted daily, almost anywhere in the world, 

allow us to address early outbreak detection, public 

health prevention and patient-tailored digital 

interventions. However, such digital approaches need to 

be adopted by patients and their relatives. To ensure 

successful adoption, these stakeholders must be 

integrated into the innovation workflow through a design 

thinking approach. This human-centered methodology 

emphasizes empathy and iterative feedback, allowing 

the needs and experiences of patients and their families 

to shape the development of digital interventions. By 

involving them closely, innovative practices can be more 

effectively tailored to their specific contexts. 

Additionally, this approach aligns with the principles of 

digital epidemiology, which leverages digital tools and 

data to monitor and improve public health. In this setting, 

science becomes more participatory, with individuals 

taking on the role of "citizen scientists," contributing 

valuable insights and data that drive both the design and 

implementation of these digital health solutions. 
 

Future studies should follow the opportunities by using 

digital approaches in different settings with a better 

involvement when both children and parents are involved, 

but also to reach a better understanding of cognitive and 

motivational processes underlying neural mechanisms 

However, even digitalization of psychoeducational 

interventions is considered promising, we should be 

careful at specific benefits and limitations of such 

approaches depending on the targeted population. 

 

4.2 LIMITATIONS  

To address the scientific validity, psychoeducational 

intervention should follow evidence-based methodology. 

However, only few studies were randomized controlled 

trials (RCTs) with comprehensive information such as mean 

age or gender. Indeed, several studies under RCTs have 

showed for adults51 and elderly52 that technology-based 

psychoeducational programs improve mental health and 

emotional wellbeing and reduce psychological distress 

for patients and caregivers. Therefore, the effectiveness 

of these various technologies in delivering 

psychoeducation should be further explored to better 

align interventions with individual preferences and 

capabilities, underscoring the necessity for additional 

research to establish these interventions as viable 

therapeutic methods. 

 

Another limitation is the issue of participant 

representativeness that is frequently raised, particularly 

concerning the underrepresentation of female subjects in 

many of the included studies. Ensuring a balanced 

representation of both genders is essential for 

comprehensively understanding the effectiveness of 

psychoeducational interventions across the diverse 

population affected by NDDs. When addressing ADHD 

and specific learning disorders, it is crucial to account for 

sex differences in intervention strategies, regardless of 

the specific ratios of prevalence between genders. For 

example, ADHD is often diagnosed at a ratio of 

approximately 1:3 (male to female), while specific 

learning disorders are more commonly identified at a 

ratio of 1:253,54. These differences in prevalence highlight 

the need for tailored interventions that consider the 

distinct ways in which these conditions may manifest, and 

impact individuals based on their sex.  

 

ADHD symptoms manifest differently in boys and girls, 

often resulting in an underestimation of ADHD in girls. This 

underestimation can lead to inadequate treatment, which 

may have negative consequences for their overall health 

and mental well-being55,56. Sex-specific approaches can 

enhance the effectiveness of support and treatment by 

addressing the unique challenges faced by each group. 

Therefore, acknowledging and incorporating these sex 

differences into intervention plans is essential for 

providing equitable and effective support to all 

individuals affected by these disorders. Overall, the issue 

of participant representativeness, particularly the 

underrepresentation of female subjects in the reviewed 

studies, underscores the need for a balanced gender 

representation. Furthermore, the observed gender bias in 

the diagnosis of NDDs, with a more accurate ratio of 3:1 

between males and females, emphasizes the importance 

of addressing potential biases in clinical practices and 

promoting gender-inclusive research efforts within the 

field of NDDs. 
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Psychoeducation, being a broad concept, encompasses 

various digital interventions that may have 

psychoeducational components, even if they are not 

explicitly classified as psychoeducation57 explaining thus 

the limited number of articles. Furthermore, only a limited 

number of studies considered the perspectives and needs 

of children, families, and healthcare professionals. 

Several interventions were based on prior research 

without integrating interviews or quality assessments from 

these key stakeholders. 
 

In addition, the notion of transdiagnostic approaches in 

the realm of neurodevelopmental disorders (NDDs) 

highlights the importance of considering a broader 

spectrum of conditions rather than focusing solely on one 

specific disorder, such as ASD. Acknowledging the 

existence of comorbidities within the NDD framework, 

future research endeavors should prioritize the 

exploration of specific symptoms and the development of 

tailored online and gamified psychoeducational 

programs targeting these distinctive aspects. For 

example, the creation of a comprehensive digital 

intervention program addressing attentional deficits 

could yield valuable insights and benefits for individuals 

with varying NDDs. By adopting a transdiagnostic 

perspective, researchers and practitioners can obtain a 

more holistic and nuanced understanding of the potential 

applications and efficacy of digital psychoeducational 

interventions across diverse NDDs58. This inclusive 

approach holds the potential to foster greater inclusivity, 

accessibility, and effectiveness in supporting individuals 

affected by a range of neurodevelopmental challenges. 
 

Conclusion  
This review highlights an open field of research for the 

digital psychoeducational interventions for NDDs, since 

only eight relevant studies identified as today. Despite 

the limited number of publications, psychoeducation has 

an evidence-based efficacy to prevent relapse and 

hospitalization when associated with other treatments, 

including medication or psychosocial rehabilitation, 

demonstrating behavioral improvements and high 

feasibility in children with NDDs. Key factors contributing 

to the success of these interventions include high 

accessibility and engaging designs, which facilitate 

consistent use and positive outcomes. 

 

The studies varied significantly in outcome measures, 

designs, and participant characteristics, showcasing the 

adaptability of technology in addressing diverse needs. 

Most interventions focused on ASD and were often pilot 

or descriptive studies, limiting long-term effectiveness 

assessment. The findings suggest a digital shift in NDD 

interventions, emphasizing psychoeducation for both 

children and parents that ensures better involvement 

while carefully considering the specific benefits and 

limitations for different populations. 

 

In the current digital world where the access of health 

professional is limited, clinicians should embrace more 

remote/online/digital interventions and the need to test 

rigorously the feasibility of new, digital interventions is 

urgent. 
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