Attention, Awareness and Ability: A Retrospective Analysis of ADHD’s Impact on NeuroTracker Performance and HRISTIE

Concussion Related Assessment Tools ‘ | AR
Annika Little!, Emma Skaug?, Brian R. Christie‘

1pivision of Medical Sciences, University of Victoria, British Columbia, Canada March 10, 2(

Introduction ResuIEs

Attention deficit hyperactivity disorder (ADHD) and concussion (mild traumatic brain NeuroTracker performance is not impacted by ADHD or concussion status King Devick results are not impacted by ADHD status

injury) are related:

* Individuals with ADHD have a greater lifetime history of concussion' 200 Female —_ 200 Male Female - Post-Injury 110 Female - Baseline
: : . 110
* Those who experience concussion are more likely to have ADHD? 1.80 1.80 'I' 100
: : . 100 "
* Many of the symptoms that occur from post-concussion syndrome are like those @ 1.60 w 1.60 © 99 é 90
3 o
caused by ADHD é 1.40 § 1.40 S g % 80
Attention deficit hyperactivity disorder (ADHD) is a common neurodevelopmental = 1.20 | s 1.20 5 70 . = 0
disorder, characterised by inattentiveness, hyperactivity and impulsivity?. :_(é 1.00 - ) :_/cé 1.00 > 60 i o Eg
Concussion is a type of mild traumatic brain injury (mTBI) caused by an impact to % 0.80 |C:> 0.80 @D 50 . ?E“ .0
the head or neck, that transmits an impulsive force to the brain and disrupts regular = . 5 . § 40 >
function>. Symptoms such as difficulty concentrating, difficulty remembering, =7 1 I Z 30 23
impacted sleep and headaches occur in both ADHD and concussion®. 0.40 0.40 50
Due to the overlap between ADHD and mTBI symptomology, assessing the 0.20 0.20 10 Male - P ni _
effectiveness of standardized concussion assessment tools in ADHD populations will 0.00 0.00 00 ale - Post-Injury 110 Male - Baseline
assist in accurate diagnosis and management of mTBI in this group. Currently, there . . . . w o 100
o 1agnos1> d 95 Broup Y I Post Injury, ADHD Post Injury, no ADHD [l Baseline, ADHD [B] Baseline, no ADHD s 90 5 90
is limited research investigating the impact of ADHD on concussion-related & g0 S =0
assessment tools such as NeuroTracker, Vestibular Ocular Motor Screening (VOMS), NeuroTracker threshold training speed did not differ significantly between participants with and without ADHD at x X 0
SCAT (Sport Concussion Assessment Tool), and the King-Devick sideline assessment baseline or post injury (ANOVA: p=0.90, p=0.31 respectively). > 50 > 60
FOO.I' .PFEVIOl{S .stuc.i|.e5 have .examlned each of th.ese concussion related assessments SCAT6 symptom scores are not associated with age in females with ADHD post-injury and males with ADHD at baseline ‘ do 0 o 0 ﬁ
individually in individuals with ADHD, but there is no literature that looks at all four é 40 E 40
tests using the same sample of participants’. 25 Female - Post-Injury , Male - Baseline 30 ;8
o B o o R? = 0.3082 20
T 20 ® o 8 20 ¢ ® R2=0.0108 j
et st e e g O —_— . 2 ® ' I Post Injury, ADHD Bl Baseline, ADHD
Tt to-he head, eading to temporary braim function disruption’ 15 15 . :
S S = ° s Post Injury, no ADHD [l Baseline, no ADHD
=)
Q.10 o 2 10 , _ , , o
g g King-Devick scores did not differ between participants
l‘f 5 ‘,f 5 ) with and without ADHD at baseline or post injury,
2 . . . . .
S R*=0.0021 § P o : indicating ADHD status does not affect King Devick
0 0 ®
v 0 0 - 20 10 - 0 20 0 0 50 20 40 - 0 20 assessment results (ANOVA: p=0.44, p=0.09, p=0.80,
=0.08 respectivel
Age (years) Age (years) P P V)
[ Post Injury, ADHD Post Injury, no ADHD B Baseline, ADHD I Baseline, no ADHD DISCUSSIOn and FUtu re DIrECtlonS
In females post injury, SCAT6 symptom count is very strongly correlated with age in participants without ADHD but * There are no significant differences between participants at
weakly correlated in participants with ADHD. In males at baseline, SCAT6 symptom count is strongly correlated with age the post injury timepoint with ADHD and without ADHD or
S —— o in participants without ADHD but weakly correlated with age in participants with ADHD. between participants at the baseline with ADHD and
i ALllet Remembering €adacne . ]
. . . . without ADHD on concussion related assessment tool
- - VOMS severity scores are increased in symptomatic females regardless of ADHD status RN ,
ObJECtI\IES outcomes. This indicates the current standardized
1. To determine if a diagnosis of ADHD affects performance on NeuroTracker and Female - Post-Injury Female - Baseline Zc.)ncuss.lonfzs[,)ssgsment tools are useful regardless of a
other concussion-related assessment tools, during both baseline and post-injury 250 g=2.22 250 ~ 173 ]aghos1s> e ,
: g =41 *In females without ADHD, SCAT6 symptom severity
concussion assessments. 1 ‘ . . ) .
o . . - 500 I increases with age. However, in females with ADHD,
2. To determine if there is an effect of age on concussion related assessment _ > [ \ symptoms are not related at all to age. An ADHD diagnosis
outcomes in individuals with ADHD. S 1o T 150 1 should be considered when evaluating concussion related
MethOdS % ﬁ symptoms in older females post-injury.
CD ® . . .
Demographic data from the University of Victoria Concussion Lab collected between 2009 and > 100 % 100 Usage of ADHD medication was not recorded during data
2024 was categorized based on age, sex, concussion status and ADHD diagnosis to match ADHD ~ > . collection, therefore, the impact of ADHD medication usage
participants and controls. 50 50 on concussion assessment tool outcomes is unknown. It is
1 ﬁ suggested that future work investigates the impact of use of
. . 0 0 ADHD medication on concussion assessment outcomes.
Participants 46 > The mean age of the participant sample was approximatel
. . | . . iCi W Xi y
Post-Injury* 14 15 I Post Injury, ADHD [l Baseline, ADHD Post Injury, no ADHD [l Baseline, no ADHD 27 vears old, indicating research examining the impact of
Baseline* 32 30 VOMS symptom severity was increased post-injury in both ADHD and no-ADHD groups, indicating VOMS symptom ADHD on concussion assessment outcomes in older
ADHD Diagnosis 53 59 severity as a measure of concussion status is useful regardless of ADHD status. populations and across the lifespan is warranted.
. . . . References:
Control (No ADHD) 23 23 SCATG6 severity scores are increased in symptomatic females regardless of ADHD status
2Baron, D. (2017). Are concussion and ADHD related? CHADD. https://chadd.org/attention-article/are-concussion-and-adhd-related/
5Canadian Olympic and Paralympic Sport Institute Ngtwork. (_2023). High performance _spo_rt-relf_alted concussion guidelines. Canadian Sport Institute.
Age Ra N ge (yea rS) 12-60 14—59 Female - Female - 1 25 (lyfﬁglljyroNtfaEdr’nlg?;B (Jllg) ﬁttlr\)ge/r/sdooqofg/io(iggéang:uhgggelnovgitlg ADHD have a greater lifetime history of concussion: Results from the ABCD study. Journal
. . —_ . 6Cook, N. E., Sapigao, R. G., Silverberg, N. D., Maxwell, B. A., Zafonte, R., Berkner, P. D., & Iverson, G. L. (2020). Attention-Deficit/Hyperactivity
M ea n Age (yea rs) 26' 9 1 28 * 07 +20 POSt-I nJ u ry g = ll ) 28 +20 Ba Se I I n e g l ?(IBS;(I)I:?;dM'II'mIJCS(;geZFOIf/tIai/(;n?I'L:lS: i:f?eftygfd:?;st:gnAIgE:Sii?:‘;[/sr;el:;z:t\i?t;sé?sifggitz,l\cé,ﬁb?zisifé:t?gSlrgilo%fo?:gp:oolllli\(/)\/zi:.g,]ogos(r))irts-related concussion
i [ \ [ | ESRC). Tdl.org. http;//uvthsc-ir.tdl.org/items/cc9bf7b3-acaa—48e8-a1_‘00-a88e3e141025 _ _
Median Age (years) 20 24 100 . 100 _l_ g ATl e s e concheon hisry Sl f Adnion Disordors, 43, 10870 TIGRaTL
https://doi.org/10.1177/108 7054716657410
*Based on whether participants completed a baseline or post injury concussion assessment > 30 Z 80 condHonancusson eyt ARy 20T e Gl s e orsesss
— — ¢ "Mrazik, M., Naidu, D., Borza, C., Kobitowich, T., & Shergill, S. (2019). King Devick computerized neurocognitive test scores in professional football
(<) % players with leaming and attentional disabilities. Journal of the Neurological Sciences, 399, 140-143. https://doi.org/10.1016/j.jns.2019.02.020
q>) q>) 60 4National Inst!tute o_f Mental Health._(2024, D_ecemb(_er). Attention_-[_)efic_it/Hyperactivity disorder. Www.nimh.nih.gov; National Institute of Mental Health.
7-4-8-1-6 x ©0 7 ?t;z;:t”vlzw;\l/lv.Tzrgzg)lhfizvéheoffrgzzlzﬁi?gﬁ rizz;i::ai:-ﬁzzle-r:(ztsl\gzl'}(g)s'oéil-lir?:ilssessments in NCAA Division | collegiate student-athletes. International
. 9-8-3-5-2 X ~ I<_E |<_E Journal of Exercise .ScienceF,) 13(3), 1143-1155. https://doi.org/10.70252/s.ujd2658 ’ '
8-6-4-0-1 @) @) 40 A 7Tu||_o,D., Fa_uber'F,J., & Bertone, A (2023). Distinctive_patt_e_rr)s of Multiple Object—Track_ing performan_cg trajectories in youth with deficits in attention,
3.7_.2.5.9 @ dp) 40 wm learning, and intelligence. Research in Developmental Disabilities, 133, 104402. https://doi.org/10.1016/j.ridd.2022.104402
5-6-0-3-2 ) >
8 -1-5-2-0 |5| 20 20 . This research was supported by the Jamie
ro sl l;:_— —— Cassels Undergraduate Research Awards,
0 0 University of Victoria

O
N
O
W

Il Post Injury, ADHD Bl Baseline, ADHD Post Injury, no ADHD [l Baseline, no ADHD FO"OW our WOka

SCAT6 symptom severity was increased post-injury in both ADHD and no-ADHD groups, indicating SCAT6 symptom
it f ion status is useful regardless of ADHD stat R |
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