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Aim: This paper describes the steps of a protocol for developing and assessing a non-pharmacological intervention, specifically
a Serious Game, with the goal of improving eight cognitive skills in adults with Intellectual Disabilities. Serious games that focus on
one deficit and/or are restricted to one disorder have been developed to improve the cognitive skills of people with Intellectual
Disabilities. There is a lack of a single tool that targets various cognitive skills as well as a broader spectrum of disorders.
Purpose: The presentation of the protocol which describes the steps of developing a new Serious Game that will be evaluated in
a randomised control trial intervention.

Participants and Methods: The protocol is divided into three stages: identification of cognitive deficits and development of the
Serious Game, randomised control trial intervention- follow up assessment, and evaluation of the Serious Game by trainers and
caregivers. The participants of the intervention are adults with Intellectual Disabilities.

Results: The protocol’s results are expected to cover the development of a new Serious Game for specific cognitive functions of
a mixed group of adults with Intellectual Disabilities, evaluating the structure and content of the game through neuropsychological
assessments for participants and specific questionnaires for trainers and caregivers, evaluating the improvement of specific cognitive
abilities in participants in the intervention; and measuring the possible improvement of the quality of life and social interaction of
people with Intellectual Disabilities.

Conclusion: This is the first study to develop a protocol and implement and assess this new Serious Game. This Serious Game is
expected to assist people with Intellectual Disabilities in cognitive and social aspects.

Plain Language Summary: What is the main purpose of this study protocol? The main purpose of this publication is to present the
mixed-method study protocol created by the Game4CoSkills project. Following this protocol, a new mobile Serious Game, the
Game4CoSkills, was developed with the goal of improving eight cognitive skills in adults with Intellectual Disabilities. The game will
be used as an interventional tool by participants, and its effectiveness will be evaluated. They also interact with health professionals
and play the game, as they test the new mobile Serious Game for the first time. Following the six-month trial period, both the
intervention and control groups will undergo neuropsychological testing to determine the game’s effectiveness. Following the follow-
up assessment, the trainers and caregivers will provide feedback on the game through two structured questionnaires. Adults with ID
may benefit from their participation.
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Introduction

Intellectual disability (ID) is a term used to describe a person who has limitations in cognitive functioning and skills such
as communication, taking care of themselves, and social skills. These limitations will cause a person to learn and develop
more slowly than the average person.' ™ Adults with ID may require more time to learn to speak, walk and care for their
personal needs such as dressing or eating. They are likely to have trouble understanding and remembering throughout
their lives." ™ ID is characterised by deficits in intellectual and adaptive functioning, and its prevalence has been
estimated to range between 1% and 3% of the population, with some regional variations.>®

People with mild ID struggle to learn and understand complicated language and academic concepts.'**’ They can
perform academically at the level of the fourth or fifth grade.”>” They struggle with language, arithmetic, and writing in
addition to language.'’ They can acquire fundamental reading, writing, and math abilities with the proper assistance.
Most people can fill out a fundamental job application and compose simple letters. They have trouble understanding
behavioural norms appropriate for their age and social environment, communicating, and interacting with others.' They
can form deep family and personal relationships with ongoing support. They are constrained by social judgment and
decision-making.' People with moderate ID exhibit substantial impairments in their ability to read, write, do math, and
perform other tasks that call for understanding fundamental concepts.*’

People with intermediate ID may acquire some basic abilities, such as the capacity to read sight words, copy
information, and match numbers to quantities of goods.”’ They can achieve academic skills on the level of the first
grade. Adults with severe ID have severely restricted language and communication skills. Their spoken language is
significantly limited, and they may only be able to communicate using single words or phrases.'* Utilizing augmentative
communication techniques may help them communicate more effectively. To express fundamental requirements, they
frequently employ gestures. They have considerable difficulties with ideas related to numbers, quantity, time, money
management, and problem-solving.'*’ They tend to engage and form relationships primarily with their immediate
families and caregivers.® Adults with ID, can be diagnosed with Dementia, MCI, mild/moderate or severe ID, ASD or
Down Syndrome. People with MCI have more cognitive dysfunctions than predicted for their age, more depressive
symptoms, worse quality of life, and avoidant coping methods, such as withdrawal from social interactions.”'® MCI has
a diverse clinical spectrum and has proven difficult to define, recognise, and monitor in clinical practice. MCI may not
always develop to dementia and can remain stable or revert to normal cognition if reversible reasons such as disrupted
sleep, depression and anxiety symptoms, medications, vitamin deficiencies, and so on, are present. MCI is an acquired
disorder and the difference between mild or moderate ID is that people with MCI are adults with acquired cognitive
deficits, while mental retardation is not an acquired disorder but the individual was born with it. The cognitive function in
MCI is mainly higher than in mild or moderate ID.

Assistive technology (AT) aids functioning, by allowing for independent actions and decision-making while also
promoting well-being. AT facilitates social integration for people with cognitive dysfunctions and helps manage their
frequent comorbidities."' As the population ages, the demand for AT for older people with ID rises. Aging and
environmental factors can cause cognitive decline in this group, and people with ID often lack access to healthcare
services and AT. Additionally, AT supports rehabilitation and home-based practice helps not only to maintain cognitive
functions and mental health, but also reduce rehabilitation costs.'""'? Internet use can empower individuals with ID to
make life decisions, promoting app use and online interaction for entertainment, education, and socialization."'?

Serious games (SG) are educational AT linked to improving cognitive skills, such as attention, problem-solving,
socializing and enhancing daily skills, mental health and behaviour of older people with ID."*'® SG proved beneficial,
practical, enjoyable, and user-friendly interventions for people with ID, improving cognition and motor skills.'®™'
Moreover, playing SG enhances attention, spatial cognition, perception, and physical abilities, all crucial for daily
life.?>** However, few cognitive skills have been studied. While SG’s cognitive impact on people with ID is abundant for
children, but scarce for adults. For example, most studies have explored using SG to improve attention in students with
ID and few have investigated SG’s impact on decision-making, problem-solving, working memory, academic skills and
daily activities of adults with ID.?**** Literature shows that a SG positively affects learning, social interaction, commu-
nication, and cognitive skills in ID or ASD.?>?% SG also aids ID people with daily tasks, such as shopping and
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reading.**’ No studies have examined the effects of SG on main cognitive functions, such as visual recognition,
calculation, logic, attention, dexterity, multitasking, memory, and accuracy in adults with ID. A new study is needed
using mobile SG (more accessible) to assess the cognitive functions of people with different ID diagnoses (mid/moderate
ID, MCI, ASD, and DS).>*?

The aim of this study is to present a mixed-method study protocol. The protocol is designed to develop the mobile
Serious Game “Game4CoSkills” for adults with ID. The game is intended for use in clinical practice as an intervention
tool for the development of cognitive skills in a wide variety of diagnoses. The main hypothesis of implementing this
intervention (six-month trial of the game) is that the intervention group, which participates in the interventions twice
a week for six months, will perform better on global cognition tasks, such as those that test colour recognition, memory,
calculation, attention, critical thinking, multitasking, dexterity, and attention to details, compared to the control group,
which will receive the intervention later. Another goal of implementing this intervention is to have a positive impact on
participants’ quality of life and social interaction.

In summary, this study has the following primary objectives: 1) to develop a new mobile SG for specific cognitive
functions for a mixed group of people with ID; 2) to evaluate the structure and content of a new mobile SG using
neuropsychological assessment for participants and specific questionnaires for trainers and caregivers. The secondary
objectives are: 3) to evaluate the improvement of specific cognitive abilities in participants in the intervention; 4) to
measure the possible improvement of the quality of life and social interaction of people with ID.

Materials and Methods

A literature review was conducted to assess the needs of adults with ID in order to develop this protocol. The presented
protocol describes a mixed-method study consisting of three stages. The study is being conducted in six European
countries (France, Austria, Greece, Italy, Cyprus, and Turkey). The mixed-method study employs both qualitative and
quantitative research methods to create and evaluate the effectiveness of the developed game. Mini games are used as an
intervention tool in the protocol to gain a better understanding of the cognitive dysfunctions in eight different skills. After
several trials, it will be determined whether cognitive skills can be improved using this SG which will be tested in
a specific intervention. This is based on the fact that literature shows that interventions utilizing SG turn to be more
effective than the traditional approaches that have been used in previous works. Additionally, this protocol adheres to
a specific methodology for the collaboration of trainers of adults with ID. First, the team group is focuses on conducting
a literature review about the cognitive needs of adults with ID. Then, the team group structures questionnaires for the
health professionals, giving necessary information for the cognitive deficits of adults with ID. Following the selection of
the questionnaires and the analysis of the data, the technicians create eight mini games based on eight cognitive skills and
the new mobile SG is developed. Stage 2 involves participants playing the game for six months after it has been
developed. The interventional tool is included in the new SG, and they practice for their cognitive functions. A follow-up
assessment is performed, and participants in the intervention group are evaluated using neuropsychological tools to
determine the impact of the game on their cognitive skills. The intervention will be delivered later to the control group.
Trainers and carers of adults with ID provide feedback for the game via questionnaires in stage 3. Figure 1 describes the
flow of the participants and Figure 2 describes the stages.

Furthermore, this innovative protocol is successfully submitted and granted by the Erasmus+KA?2 - Cooperation for
Innovation and the Exchange of Good Practices - KA220 - Strategic Partnerships for Adult Education (project number:
2021-1-FR0O1-KA220-ADU-000026181). The “Mobile Game for cognitive skills development and concept teaching for
adults with ID” (Game4CoSkills) project is coordinated by the Interactive-4D Organisation (France) and is supported by
the partners of the collaborative Organisations (Austrian Association of Inclusive Society (Austria), SYNTHESIS
(Cyprus), Eurasia Innovative Society Association (Turkey), Alzheimer Hellas (Greece), and EURO-NET (Italy). All
partners activate in the field of cognitive disorders, and AT and come from European countries with similar interests in
the research field and innovations.
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Figure | Flowchart of participants.
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Figure 2 Stages of the mobile Serious Game mixed-method study.

Stage I: Identification of Cognitive Deficits in Adults with ID and Development of the
Game4CoSkills

An extensive systematic review of the literature is performed regarding the cognitive skills of adults with ID. Each
participant’s abilities should be evaluated using the literature. A questionnaire is included in the current approach. This
stage of the study focuses on gathering demographic information and assessing participants’ cognitive abilities. Each
country’s health professionals (doctors, nurses, special education teachers, speech-therapists, psychologists and other.)
complete an “Assessment questionnaire” with two parts. The questionnaires are distributed online using an active link for
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one month via Google Forms, thus, online data collection and statistical analysis follow. All data will be saved for 10
years, for validation reasons and future analysis if it is needed. This information used to create the profile of all
participants (health professionals and adults with ID). The questionnaire contains demographic data and statements that
are answered by selecting the appropriate answer, such as: No, I do not know, He/she has often difficulties, He/she has
sometimes difficulties, Yes. The statements will be the following:

. He/she recognises colours

. A colourful picture is visible to him/her.

. He/she usually remembers where he/she put personal items (keys, phone, documents, etc.).
. He /she has difficulty in recalling names of people or places.

. He /she can calculate a shopping bill quickly and accurately.

. He /she can solve math problems in his/ her mind.

. He /she can put things in order correctly.

. He /she can retain details on a topic.

O 00 3 O L A W N —

. He /she can easily interpret maps.

—_
=]

. He /she can use critical thinking.

—_
—_

. He /she can do a puzzle.

—_
[\

. He /she stays focused on tasks despite distractions.

—
w

. He /she can do a to-do list.

—_
N

. He /she can prioritize his/her daily tasks.

[—
(9,

. He /she can recognise the differences between two pictures in their details.

—_
=)}

. He /she can remember details of a story he/she has just heard.

—_
3

. He /she can play mobile games.
18. He /she can use a smartphone.

In the preparation phase of the material, a graphic designer collaborates with the technicians to create the eight mini
games which consist of the new SG. In addition, the trainers have to prepare pre-game materials (colourful activities
based on the new SG, such as puzzles, and sequencing cards) to assist adults with ID in understanding which cognitive
skills they will practise. Each game corresponds to a specific cognitive skill, such as colour recognition, memory,
calculation, accuracy, logic, dexterity, multitasking, and attention to details. The questionnaire is adapted to other
countries and national contexts. Following the development of the game, a one-day training programme is created for
the interaction of adults with ID with the new mobile SG. During this programme, the presentation of the game and the
trials of the adults with ID, are the main factors for the stage 2. The tasks of the mobile SG and the small games are:

1. Colour recognition games (a. choose the correct item with the same colour, b. recognise the colour which not
match, c. recognise the item, created by colored dots)

2. Memory games (a. memorise a sequence of numbers, b. remember details of a picture, c. reading and memorisation
of the elements)

3. Calculation games (a. simple calculations, b. count the bill, c. sequences of numbers)

4. Accuracy (a. anagrammatism, b. find the missing letters, c. choose the right letter to create a word)

5. Logic games (a. sequencing cards, b. completing the sentences with the correct given word, c. finding the correct
sentence)

6. Dexterity (a. find the correct combination- word with pictures, word to synonyms, b. choose similar pictures with
a timer, c. create the puzzle)

7. Multitasking (a. fill the gaps, choosing the correct word, b. put the things in correct order, c. match the products
from the list with their pictures)

8. Attention to details (a. find the differences between two pictures, b. memorise the picture and the details, c. find the
hidden items in the picture).
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Stage 2: Randomised Control Trial Study

People with ID are approached to participate in the study by a health professional of the associations of the six countries
that participate in the Game4CoSkills project. The health professionals participate in the RCT study as trainers of adults
with ID. Adults with ID play the mobile SG twice a week, for an hour, in small groups of four to six participants, for six
months. This systematic trial of the game, constitutes an intervention for the adults with ID.

Trainers explain to the adults that the game they played in the one-day programme, is the tool they have to interact
with. Then, trainers give to the adults with ID the new mobile SG and explain them the activities. The guidance of the
trainers is required since adults with ID have difficulties with these activities. They feel comfortable participating while
the procedure is not demanding, but it presents to the adults as an alternative manner to interact and have fun. All
activities are colorful and in a great size, avoiding visual difficulties to take place.

As an adaptation period, participants have fifteen minutes to explore the game. When one activity is completed, then
the individual continues with the next one. The trainers, as observers, take down notes about the reaction of the adults,
the time needed to complete one task (to understand the potential difficulties) and which activity is completed correctly
and in which the adults fail. The trainers have an observation form, including lists of achieving, fail, times and comments
(about the reaction, what the adult says). All data are transferred and collected in an electronic file on each organization’s
computer to ensure the validity and immutability of the data. The records are confidential to people not involved in the
study. Data collection and analysis show the first trials of the participants and how they are or not improved through
the stage. The validity of the data from stage 2 can be questioned because the performance of adults may be affected by
the presence of the trainers and by the unknown tasks of the activities. For this reason, adults have three times before the
first trial (one per day for three days, a week before the trial) to be familiar with the trainer and the activities. The
adaptation period aims to reduce any potential interruption or discomfort. This is the rationale behind not analysing the
first three day’s data. The qualitative type of study in this stage gives a clear result to the trainers about participants’ level
during their performance with the cognitive activities.

Participants continue to play the game twice a week for a six-month period, This RCT examines their performance
and any potential improvement of their cognitive skills. After the systematic six-month trials of the SG, the follow up
assessment examines the effectiveness of the game. After a week the trials conclude, a follow-up assessment is
conducted. Participants are tested using the same neuropsychological tools from stage 1 to compare their initial results
to the results of the RCT assessment.

Participants

The sample include (n=128) adults with ID and 60 health professionals (10 from each country, who will perform as
trainers) at all stages. All participants are selected from the collaborative participating organisations. Because of their
interaction with people with ID, collecting participants with ID, MCI, high functioning ASD, and DS is a simple part of
the study. Trainers are informed about the study and are able to decide whether or not to participate. Training adults with
ID is a well-prepared procedure and adults feel comfortable and common.

Inclusion criteria are: all of them need to (1) be adults (18 years of age or older), (2) have a diagnosis of MCI
according to Petersen criteria®® or have a diagnosis of high-functioning ASD (verbal ASD) or DS with cognitive deficits
(according to DSM-5)*° or have a diagnosis of mild or moderate ID according to WAIS-IV,?® (3) can walk independently,
and (4) visit the project’s participating organisations with their caregivers. The diagnosis will be supported by
neuropsychological assessment including a comprehensive battery of psychometric tests such as (1) Mini Mental State
Examination (MMSE)*! for the assessment of general cognitive function; (2) Functional Cognitive Assessment Scale
(FUCAS)?? for general functional performance, (3) American Association on Intellectual and Developmental Disabilities
(AAIDD) for the assessment of ID** and (4) Diagnostic and Statistical Manual of Mental Disorders 5th edition (DSM-5)
for the assessment of high functioning ASD and DS.** Exclusion criteria are 1) affected disorders such as severe
depression or anxiety and behavioural problems such as aggressiveness and irritability that could affect the effectiveness
of the intervention, (2) other neurological disorders such as epilepsy, stroke, or hydrocephalus; (3) sensory deficits, such
as visual and hearing problems, (4) existence of any terminal illness, and anticholinergic drugs, (5) mental illness, (6)
pharmacological treatment with cholinesterase inhibitors, antipsychotic, and anticholinergic drugs and (7) participation in
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other interventions. The reason behind the exclusion of mental illnesses such as anxiety and depression is that the
existence of such emotional diseases lower the effectiveness of cognitive training. Inclusion criteria for trainers are: (1)
must be health professionals, (2) who interact with adults with ID, MCI, ASD and DS, (3) have an extensive experience
with assistive technology. As exclusion criteria for trainers are (1) no experience in assistive technology and (2) no
experience in adults with ID. All participants have been given a participant information sheet and have been required to
complete informed consent before collecting any measurements.

Randomisation

Using matching and randomisation, cases are divided into groups (64 adults in the intervention group and 64 adults in the
control group). Randomisation can eliminate bias in participant grouping, and matching methods can diminish baseline
disparities between intervention and control groups.®* For the purposes of stratified randomisation, groups of two
recruited cases are matched as nearly as feasible in terms of age, gender, education and cognitive ability. The web-
based RRApp randomisation technique is applied in the investigation. An information technology technician uses an
algorithm to perform randomisation prior to including individuals. The key outcome measures and the study hypothesis is
not disclosed to the participants, and all of the health professionals who examine the participants in the neuropsycho-
logical assessment are unaware of the participants’ group assignments. Clinical psychologists that specialise in working
with adults with ID first determine the eligibility of each participant before allocating them to one of the two groups.

Intervention Group

All participants are screened for eligibility by psychologists who work with people with ID and then are assigned to one
of the two groups. After the first screening with the neuropsychological assessment, a professional (health professional
with experience with people with cognitive dysfunction) who has received the standardised formal training in the game
starts implementing the SG. The RCT study lasts for six months. Each trial lasts approximately 60 min, and participants
play the game twice a week in small groups of 4 to 6 people. Thus, they have the time to repeat activities and get familiar
with. This repetition offers them exposure to the target cognitive skill beyond the two hours of weekly trials. The
effectiveness of this duration for non-pharmacological interventions has been well demonstrated through research
findings and the experience of implementing non pharmacological interventions in the GAADRD day care centers
during the last ten years.*>*® The game is designed for people with different levels of cognitive skills. The groups use the
same material. In the RCT study (1) trainers explain to the adults what the activities require and give them the time to
understand the structure and the rules of the activities through practice, while (2) adults interact with the activities in
a one-day training programme in stage 1.

Control Group

This cohort will receive the intervention and serves as the study’s non-intervention control group.?’ Control group will
participate in RCT a month after the intervention group finishes the trials. The possibility of being assigned to one
intervention is briefly clarified to the potential participants. Each time point’s assessment measures will be completely
completed by each participant of the control group. Hence, before and after the trials of the game, participants in both
groups will receive neuropsychological assessments.

This stage, focuses on the evaluation of the SG from the adults with ID, the trainers and the caregivers of the adults
with ID. Following the completion of the RCT study for the intervention group and the control group, adults with ID
complete an oral questionnaire for game evaluation. The trainers, also, complete a structured questionnaire to answer if
the game as an interventional tool is effective and has potential to improve the specific eight cognitive skills of the adults
with ID. A third questionnaire is designed for the caregivers’ opinion about the new game, the participation of the adults
with ID to the RCT and which is the impact of this interaction. It is important to be declared the opinion of the caregivers
as they interact with the adults with ID, and they may notice changes in their social interaction and cognitive skills. All
data are selected and analysed using statistical analysis for the results of the study.
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Stage 3: Evaluation of the SG from the participants, the trainers and the caregivers of
adults with 1D

Ethical Considerations

All participants who will participate in the intervention need to read and sign the informed consent form which explains
the purpose of the study, withdrawal from participation at any time is possible, contact details of the researcher, and
permission for the staff to use their basic demographic information such as age, gender, and education, as well as their
total scores of neuropsychological tests only for research reasons. This study was approved by the Scientific and Ethics
Committee of GAADRD (Scientific Committee Approved Meeting Number: 74/28-1-2022) and follows the principles
outlined in the Helsinki Declaration. Participants will be invited to take part in this study, and those who consent will
meet with a trained facilitator who will support their engagement throughout the study prior to the beginning of the
intervention.

All data arising from this study will be confidential, and the research team will be the only one who will have access
to the data. Completed neuropsychological assessments and other evaluations will be marked with case numbers and held
in secure filing systems. Codified numerical data from the assessments will be stored on secured systems and in SPSS
files. Records will be identified by case number only, and thus participants’ names will not be stored in these electronic
systems. A master list linking case numbers with participants’ names and contact details will be held in a password-
protected computer file. Articles, publications in journals, presentations and other publications arising from this study
will contain aggregated data so individual cases may not be identified. The produced data of this study will be included in
a subsequent results publication, in line with the research ethics approval. All the data will be kept anonymous. Adults
will have the possibility to ask the health professionals questions about the research before giving their consent. Study
participants will be informed about their participation, and they will participate voluntarily.

Data Availability
The data sets generated during and/or analysed during the current study will be available from the corresponding author
upon reasonable request.

Analysis

Power

For the sample size calculation obtained a power analysis calculator, G*power 3.1, to determine parameters, a medium
effect size (d = 0.50), and an alpha of 0.05. A total sample of 128 participants with two equal-sized groups of n = 64
(intervention group and control group) is required to achieve a power of 0.80.

Data Statistical Analysis

Demographic characteristics such as age, gender and profession from the stage 1 will be analysed at baseline using
a Univariate analysis (ANOVA) to find the mean of the age, gender and profession and the percentage of the participation
of each category. This kind of analysis will provide information about the given answers to the questionnaires, the social
status of participants, the educational level of the trainers, and specify their diagnosis. Hence, the analysis will underline
the target groups which will be participating, the difficulties in daily life that participants have to face and will guide the
trainers for the first game trial which will follow. The statistical analysis of the results through the stages 2 and 3 will be
performed with the IBM SPSS 23.>* The scores of trials, the failure and the achievements of stage 2 will be analysed to
show if there was any improvement in the first trials. The analysis will include both the individual performance of each
participant in all cognitive skill activities and in groups ASD, MCI, mild and moderate ID, and DS. At stage 3 the scores
of each participant will be analysed. The scores of the first game trial until the last game trial will be compared. The
scores between all participants will be analysed, as the scores of each participant individually. 7-tests will be used during
the procedure of the comparison of the scores and will show if there is any difference.
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Results

The expected outcomes of this mixed-method study are that this game for cognitive deficits in adults with ID; mild and
moderate ID, MCI, ASD and DS is created and shows to have a positive impact on the improvement of eight cognitive
skills after a six-month period of playing the game. Additionally, is expected that through this approach, the participants
will improve their quality of life. All these cognitive skills are required for daily living and their independence in daily-
life activities.

Discussion

As Assistive Technology influences our lives and interventions can benefit from this kind of technology, many SGs have
been developed through the years focused on people with ID. Some SG aim to develop the educational skills of adults
with ID,® the ability to read,*® to evaluate the reaction time of adults with MCL> It is proved that a gesture-based SG is
more effective in the rehabilitation of MCI patients.>® Unfortunately, the majority of SG tends to focus on ID and MCI
and the results of these SGs show that people with ID improve their quality of life and self-esteem by feeling a part of the

community,'” improving the shopping skills, calculation,?®*’ 2627

problem solving, working memory and academic skills.
Many cognitive skills such as visual recognition of colour, dexterity, accuracy, logic and multitasking have not been
investigated, analysed, or even been a part of previous SG which have been developed. The Virtual Supermarket
Cognitive Training Application activates the cognitive skills of shopping, selecting items from a market, and using
a list,*" the Bridge game enhances the cognitive skills of adults with MCI and ID,"” as well as the AD-gaming,'® but as it
is shown their target group is also restricted, while these games could be used and could also refer to people with SD and
ASD. For DS adults the SGs which have been developed, focused on their physical education skills,*' hence, cognitive
skills are not included in this game. It is important to refer that a study underlines that adults with ID were improved only
in motor skills and not in cognitive functions by playing SGs and this needs further investigation referring to the
systematic play of a game, the time needed and the type of the game (which skills turn to enhance during the
interaction).** It is worth referring that SG for DS mostly refers to children and not to adults and this factor generates
a gap based on adults with DS and their intervention, opportunities to enhance their cognitive skills and thus, to improve
their quality of life.*> Additionally, studies about SG for adults with ASD mainly focused on social interaction and
emotions,** planning and decision making and mental health.”>***> For example, decision-making is one important
cognitive skill but it is not the main cognitive ability and the enhancement of decision-making requires the improvement
of logic-critical thinking, accuracy and other abilities. The literature shows that there is no SG for the improvement of
many cognitive skills of this target group.*® These target groups face many difficulties in all aspects of their life and their
cognitive skills can be improved, while people get taught how to learn. Even though there are many studies about SG and
ASD, approximately all of them refer to the pediatric population and not to adults.*® Adults need to learn how to learn
during the specific procedure which will be generated especially for their needs, with alternative methods of educational
practices and through an interactive, well-prepared and entertaining way. As well as many studies and SGs have been
developed, people need well-structured SGs to the point of the interaction with other people and increasing at the same
time their performance of many cognitive skills, not only for memory, problem solving or decision making but for all
aspects of functional cognition.*” ™ An interactive procedure will enhance the ability of an adult with SD to socialize
and contact with an adult with ASD or ID and MCI. The innovation of this study and game is that will be included all
these target groups since previous works focused only on one or two target groups. This game will refer to the cognitive
skills of adults with ID, MCI, DS, AD and ASD, and no previous game has this potential to be played and be designed
for all these target groups and specifically focused on various cognitive functions. Finally, this study focuses on various
objectives not only on the development of a new SG which is a mobile SG out of charge but also on the improvement of
the daily life activities of adults with ID and this achievement may get managed through this study protocol. The main
strength of the study lies in the fact that the cognitive skills of adults with ID have not been investigated in previous
studies. Playing the game is presented to the participants as a systematic interventional tool usage, through which they try
to improve their cognitive skills. It is not yet proved that the new mobile SG improve their skills, but it gives them the
motivation to interact and through this approach they have benefits in many aspects.’
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Limitations

The study is conducted in the organisations of the six countries, and in some countries other materials/pictures will be
used for specific words of the tasks. Additionally, this study will not examine the long-term impact of the intervention.
The effectiveness of the game is not certain that will last for a long time. Thus, repetition of follow-up assessments will
be necessary. Also, in some countries, the trainers will use different tests for the neuropsychological assessment which
will limit the validity of the results. The authors encourage future trainers to evaluate the intervention including more
follow-ups. Finally, the generalization of the study’s results should be interpreted in light of these limitations.

Conclusion

This protocol presents a mixed-methodology approach for the development of a new mobile SG with the goal of
improving cognitive skills in adults with ID. All the steps which are followed in the protocol, and the participated groups
are chosen to fill the literature gap. Using a mobile SG to improve eight cognitive skills of adults with ID has not been
received enough attention yet. This protocol’s development and implementation are tailored to the needs of people with
ID as well as the perspectives of health professionals. If the efficacy of this protocol is confirmed, group-based
interventions for people with ID could become a routinely available intervention that could improve participants’ well-
being by reducing cognitive difficulties and increasing social interaction. The protocol of this study will also empower
a future assessment of other interventions which will use new SG as an interventional tool. It is expected the
development of a new mobile SG, as an interventional tool for adults with ID, to enhance their daily living skills,
cognitive skills and quality of life.
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