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Abstract

Backgrournd: Armmention deficit hyperactivity discorder (AIDHD) is a neurcdewseloprmeantal condition characterized by
atoention proxlemms, excessive physical 2ctivity, and impulsivitye. ADH D affects not onbs the paticnts Dot also their fami-
lies. Tha dewvelopmeant arnd uss of technodogises such as wirtual reality (OWH), auvgmesnt=d reality (AR, and meaed reality
rFARY for ADH D has increasaed owser rnecent years. Hoswerszr, little is knoswn about their potential usefulness. This oser-
wieww aime=d o Clarify the current knowledge about the uss Oof thiesse thres innoyative techneologises for the disgrnosis
and treatrment of chilldremn wwith AHDL

Methodis: This owverview was conducted using the PubMded Webh of Science, and Soopus databases until January
Zdath, 20210 . The following descriptiee imformation was commpiled from the identifed sbudies: ocountry, year of puklica-
tion, sample size, study design, ADHD dizgreosis methods, applied techineodogy, hardwars equiprmeent, clindcal @rget,
and main Airedirngs.

Results: The initial database searches yvieldaed S0 articles, Dut 102 wers remeoweaed as duplicanses. Ewveantually, 20 sligible
studies remainaed for analbysis, thie mMmapority of which were cass-controld (e — 22, 73%). Regarding the applied technod-
oOgyrhardwware equipment, YR i — 27; @0, heasd-mountaed displays (0 — 19, 629%), WE-basad contimnuous performances
tests (WRACET ) (o = 21, 705 wwere meost frequently used. Most soudies (i =21, 708 usad the DSMM criteria fior the
diagmnosis of childhood ADHD. Thay prirmarily evaluated the utlity of these techsologies in assessing ADHE: syrmptorms
=10, 22%%:) and iImproesing the ADH D diagnostic process n — 7, 2290,

Conclusion: This comprehensive overviews evaluated the studies on the use of WEH, AR, and ME techneologies for
chilldren with A O These technologies seem o e promising toolds for impersowing the diagmeosis and managerment of
ADDHD in this populatorn

Keywoards: Virtual reality, Aogmented realiny, Mixed reality, Attention deficit fwperactinedity disorder
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Background:



What if ?2?

ADHD as has a chronic
and often impairing course
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ADHD as has a chronic and often
Impairing course

have been reported to be:

percent in prepubertal (a recent meta-analysis calculated a pooled
worldwide ADHD prevalence of 7.2% among children)

about 5 percent of youth including children and adolescents about
percent of adults

ADHD , With the ratio ranging from
2:1toashighas9:1



in either/both list(s) present for = 6 months
Inattentive or hyperactive-impulsive symptoms were present

DSM-V Child/Adolescent Criteria
| _Inattention | Hyperactivity/Impulsivity

Fails to give close attention to detail or makes

S e Fidgets or taps hands and feet, squirms in seat

Leaves seat in situations when remaining seated

Difficulty sustaining attention is expected

Does not listen when spoken to directly Runs and climbs in inappropriate situations

Does not follow through on instructions and fails Unable to play or engage in leisure activities
to finish schoolwork quietly

Difficulty organizing tasks and activities ‘On the go’, acting as if ‘driven by a motor’

Avoids, dislikes or is reluctant to engage in tasks

that require sustained mental effort 2l exce=sively

Blurts out answers before a question has been

Loses things necessary for tasks or activities completed

Easily distracted by extraneous stimuli Has difficulty waiting their turn

Forgetful in daily activities Interrupts or intrudes on others




Practical Definition

Impulsivity

Emotions and
locus of
control

Difficulty with
gratification

Inattention Overarousal




Types of ADHD Treatment

Medication-based Non-medication based

Stimulants Behavior therapy

R

Antidepressants Social skill training

D
l
i
0
Non-stimulants . Psychotherapy
D
i
: Support groups

d

A — =
CENT-LMClinic | mangoclinic.com

-

Types of ADHD treatment




Background:



Whatis ?2?

Virtual reality (VR) is a simulated experience that can be similar to or
completely different from the real world.




Whatis

is an interactive
experience of a real-world environment
where the objects that reside in the real
world are enhanced by computer-
generated perceptual information,
sometimes across multiple sensory
modalities, including visual, auditory,
haptic, somatosensory and olfactory.







Augmented Reality

MIXED REALITY




Materials and methods:



searched relevant articles on ADHD published until January 24th,
and available on PubMed , Web of Science, and Scopus.

keywords, including
Inclusion & Exclusion criteria :
The inclusion criteria were being written in English

were excluded full text, and if they were reviews, abstracts, notes, protocols,
letters, or editorials

Table 1 Key Search Terms
PICO Key Search Term

Population (attention deficit hyperactivity disorder) OR (ADHD)

Intervention (virtual reality) OR (augmented reality) OR (mixed reality)
Comparison Based on the inclusion and exclusion criteria
Outcome Based on the inclusion and exclusion criteria




Results:



Records identified im
PubMed: 77
Web of Sciemce: 152
Scopus: 180
(n=409)

Records after remowving
duplicates
(r2= 3045

b

Title and abstract
screening (=3 {)

Y

-

Full-text screeming (m=35G)

Records excluded (n—2500)

Mot English, withouwt W,
AR and MR, review or
conference article, note.,
editorial, book, articles
without pub lished
abstracts.

Y

.

Stmdies incluoded in this
OVETV IEW

(n = 30)

Fig- 1 Flow Chart of Data Collecton and Analysis

Records excluded ( m—26)

Withowt VR, AR and ME,
withoout published fall text




e

number of articles

Flg. 2 Year of Publication

2007 2008 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

W years




e

Flg.3 Frequency of Articles by Country

N Spain

B USA

B srael

M Korea

B china

M Germany
M lran

¥ France
 Ireland

Romania
Newziland




Table 2 VA, AR, and KA Lsed for Children with ADHD

Reference

Number of Participa nts,
Age, Sex,

Studhy De si

ADHD Ciagn osis
Mieth ods

Clinical Targ et

Harcherare tech nology.
type of technology

Significant Findings

Adarns etal, 2009, USA
[45)

Areoms et a, 2014, Spain
50y,

Areams et a, 2018, Spain
[51].

Areces et d, 2000, 5min
=3

#epmiaet,al. 2020, Eahy
(45

Eouwacetal, 2012, Frarce
=31

Byulss ot sl 3078, France
[aa].

35 E-14) wia,
35 MY

n =117 [5=14] wo
150 M2TFY

= S0 S=16yd0

21140, 25F)

o= [E-8)wfo

ne=3E P10 vio
LEL

n=51,0=11]w'>
41 4 10F) RCT

Case, Cariral
Experimentl{dildren
weith ADHD,n =19
Comparison [Contral:
LR

Case, Contizl Experimen-
tal (inak e ve ADHD:
r=2B

IH ADHD: nes 23

ADHD combined :ne 31]
Comparison [conrol: 28)

Case, Comtl
Experimental [chidren
with ADHD: re=505
Camparisan {Canrd
no=38]
Cmosssectional
children with ADHD:
=150

Case Stuchy
Chilldrer with ACHD

Case, Contml|
Experimental { daldren
weith ADHD: n=20)
Comparison fContral:
=6}

Randomized Comtesl Trial
Experimenal{dhidmen
with ADHD: ne= 15
Camparisan imethst
phenkdate group:n =14,
paychothempy oroue
L]

Hicensed mental headth
profesdanals ar

pediatrc physicians
-parert corfirrmation

-DEM-5

Mot iden ified

-DSk-N

-inierviews with children
and paments

“The Conners' Parent ARat -
irg Scale [CFRS)

-DEM-W
-interviews with children
and parerits

Diagnass of ADHD

Criagnos b of ADHD

Criagnos b of ADHD

Elumens dame grsiem,
head-raking sensar/
WRC_CPT

HMED equip-ped with

SDwvitualgbsses’
WRC_CPT

A0} glsses equipped
with mation sensarsand

headphanes AT

AR/GEses, Aoguisition
Urit, Processing Urie,
Aak-ot/AR, Rakat

HRBD
WRC_CFT

WRC_CPT has an awerall
better ADHD dasdfation
rate than sandard CPFT [@9%
[P e

WRC_OPT chissified §7% of
control and 57% of ACH D
combined participarts
carrecthy; sandad JPT das-
sified 5098 of conted and
50% of ADHD combired
patidpant correcty.
Ol s en emons on NCRCPT
had aclasshcation mie of
BE% for the coreml oroup
and $9% for the ADHD

b e ]

ECWH ACH O chiserva-
tianimatendan subscale
predictsVA-CPT amissan
errrs with 85% acou oy,
commission ermors: with
00 acauracy and resoonse
time with 7d48acoracy
Contraling a mbiot in an AR
envronment erhanced
ateniand perfarmmanceta
A¥% accumcy.

WRLC_CFT is arelable
method 10 assess the ability
o 5u stain attentbon over
time, VAC-OPT vanables
correlate with standard CFT
LPTHI measres

TheWA cognithee remie-
diztion progam educes
disractbilty

Frrimon  Anowadsg Jg 1o prisuueyon




Assessment of medication efficacy
Memory Therapy

Focused attention

Education
improving the ADHD diagnostic
Improving Concentration

assessing ADHD symptoms

Fig.4 Clinical Target

Clinical Target




Discussion:



According to our findings, VR-, AR-, and MR-based tools can be
developed to improve the diagnosis and treatment of children with
ADHD

Overall, VR appears to be a more promising technology than AR and
MR for clinical purposes.

AR and MR integrate virtual and real world components that might
prove helpful in the assessment and management of ADHD and,
therefore, further investigations are warranted



Overall, VR appears to be a more promising technology than AR and
MR for clinical purposes.

AR and MR integrate virtual and real world components that might
prove helpful in the assessment and management of ADHD and,
therefore, further investigations are warranted

VR-enhanced behavior therapy might further ameliorate ADHD
behavioral symptoms, while also enhancing treatment adherence and
motivation in the patients



Several studies have indicated that VR, AR, and MR technologies could
Incorporate effective instructional strategies to help children with ADHD
learn to better manage their symptoms

VR-, AR-, and MR-based applications could also help these patients
learn daily life skills and other helpful behaviors, while also improving
their concentration and memory






...........................................................................................

e According to the results of the reviewed studies, VR and AR
technologies could be used as effective assessment tools to better
assess ADHD symptoms

e improve the diagnosis of ADHD in children.

e Ample evidence also suggests that VR technology could augment
traditional treatment options, thereby promoting their effectiveness
in the management of ADHD symptoms.



The sample size
recruit two groups in such interventions to compare
the nature of the main treatment

Limitations of the study some relevant studies may have been
missed because of searching strategy
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Thanks!

- Any questions?
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