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Land	Acknowledgment	

The	land	I	enjoy:	Tradi4onal	territories	of	the	Lekwungen,	the	
Songhees,	Esquimalt	and	WSÁNEĆ	Peoples.	

The	land	I	come	from:	the	CaEas,	Nutabes,	Tahamíes,	and	
the	Quimbaya	Indigenous	Peoples.	
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Cogni4ve	Development:		Inverted	-U		



Diverse	developmental	trajectories	
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Larger	within-group	variability	in	middle	adulthood:	
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20-24	years	 25-29	years	
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Protec4ve	factors	

•  Educa4on	
•  Mul4linguism	

•  Lifestyle:	
– Social	networks	and	interac4ons	
– Nutri4on	
– Cogni4ve	s4mula4ng	ac4vi4es	

– Physical	ac4vity	
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Developmental	Trajectories	
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eFIT	Study	
Aimed	at	examining	the	effects	of	an	8-week	
physical	ac4vity	training		on	execu4ve	
func4oning,	mood,	stress,	fa4gue	and	sleep,	
and	their	interac4ons.	

•  Mul4-method	assessment	approach	
•  Mul4-dimensional	approach	to	execu4ve	

func4oning	
•  Randomized	control	design	with	a	waitlist	

control	group	



Execu<ve	Func<on	Improvement	Training	Study	(eFIT)	



The	eFIT	sample	
•  N=	104	
•  Age	
•  Ethnicity	

–  98%	White,		
–  2%	South	Asian		

•  Loca4on	across	Canada	
•  Gender	

–  74%	female,	26	%	male		
•  Educa4on	

–  6%	HS,	14%	some	college,		
–  50%	University,	Master’s	23,	PhD	4	

Provinces	 Percent	

Nova	Sco4a	 2.89	
Alberta	 2.89	
Bri4sh	Columbia	 69.23	
Manitoba	 1.92	
New	Brunswick	 0.96	
Ontario	 15.39	
Prince	Edward	Island	 1.92	
Quebec	 2.89	
Yukon	 1.92	
Missing	 0.00	
Total	 100.00	

Age	
Ac4ve	 Waitlist	

Valid	 60	 44	
Mean	 69.43	 69.73	
Std.	Devia4on	 4.35	 4.04	
Minimum	 65.00	 65.00	
Maximum	 81.00	 86.00	



ASSESSMENT:	
•  Ques4onnaires	(Depression,	anxiety,	PA)	
•  13	computerized	tasks	(Execu4ve	
func4on,	memory,	alen4on)	

•  Ecological	Momentary	Assessment	daily	
survey	(burst	design)	



RESULTS	
Between	–	Groups	(PRE)	
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Between	–	Groups	(POST)	
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RESULTS	
Within	–	Ac4ve	Group	



RESULTS	
Within	–	Ac4ve	Group	

Empathy	
Impulse	Control*	
Organiza4on*	

Mo4va4onal	Drive	
Strategic	Planning	



RESULTS	
Within	–	Ac4ve	Group	



		PRELIMINARY	RESULTS		
		Ecological	Momentary	Assessment	







• Comparison	of	effect	sizes	based	on	
moderators	

• Relevant	moderators:		
•  Time	Since	Injury	
•  Par4cipant	Characteris4cs	
•  Cogni4ve	Domain	
•  Cumula4ve	Effect	



•  Cogni4ve	domain	
–  highly	variable	
–  global	abili4es,	orienta4on,	alen4on,	working	memory,	execu4ve	func4oning,	
fluency,	memory,	visuospa4al	skills,	verbal	comprehension,	processing	speed,	
motor	

•  Time	since	injury	
– Most	athletes	recover	within	7	to	14	days	

•  Worse	outcomes	
–  Younger	
–  Less	Educated	
–  Female	

• 		Effects	on	Cogni4on			

Execu4ve	Func4oning	is	most	
sensi4ve	to	mul4ple	mTBI		

Results	



Sports-Related	Concussions	(SRC)	



Updates	to	the	defini4on	of	SRC:	
Doesn’t	necessarily	involve	head	impact	

Doesn’t	necessarily	involve	LOC	



•  Recognise	
•  Remove	

•  Re-evaluate	
•  Rest	
•  Rehabilita4on	
•  Refer	

•  Recovery*	
•  Return	to	sport	
•  Reconsider	
•  Residual	effects	and	
sequelae	

•  Risk	reduc4on	



7-14	days	for	adults,	4	weeks	for	children		
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Schema4c	Diagram	of	CT	Scanning	Gantry	



Magne4c	Resonance	Imaging	
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Dr.	Bennet	Omalu	



Chronic	Trauma4c	Encephalopathy:	
A	unique	type	of	tauopathy	



CTE	Neuropathology	
The	gross	neuropathology,	described	as	“characteris4c”	of	CTE,	includes:	

	1)	frontal	and	temporal	atrophy,	thinning	of	the	hypothalamic	floor,	shrinkage	of	the	
mammillary	bodies,	pallor	of	the	substan4a	nigra,	hippocampal	sclerosis,	and	reduc4on	in	
brain	mass	

	2)	enlarged	ventricles	
	 	3)	cavum	septum	pellucidum	with	or	without	septal	fenestra4ons.	

Microscopic	features	described	as	characteris4c	have	included:	
	1)	localized	neuronal	and	glial	accumula4ons	of	phosphorylated	tau	(p-tau)	with	varying	

microscopic	morphologies,	involving	perivascular	areas	of	the	cerebral	cortex	and	sulcal	depths	
	2)	mul4focal	axonal	varicosi4es	involving	deep	cortex	and	subcor4cal	white	maler	
	3)	variable	and	osen	absent	Beta	amyloid	deposits	
	4)	TDP-43-posi4ve	inclusions	and	neurites.		

Iverson	et	al.,	2018,	Journal	of	Alzheimer’s	Disease	61,	17–28	





CTE		







Looking toward the future 

Repeated	measures	

Preven<on	programs	and	new	interven<ons	

Neuroimaging	



Funding	sources	



GRACIAS!	
THANK	YOU!	

QUESTIONS?	


