UUUUUUUUUU

IIIIIIIIII

Centre PERFORM Centre

LA PREVENTION AU CEUR D’UNE MEILLEURE SANTE
' BETTER HEALTH THROUGH PREVENTION

39 Annual PERFORM Centre
Research Conference

BIOIMAGING FOR PREVENTION
AND HEALTH RESEARCH

ABSTRACTS

May 19, 2016
Concordia University
Montreal, Canada

performcentre.concordia.ca
Please note abstracts are subject to change v



UNIVYERSITE

@Concordia

UNIVERSITY

AT

Centre PERFORM Centre

LA PREVENTION AU CEUR D'UNE MEILLEURE SANTE
' BETTER HEALTH THROUGH PREVENTION

Table of Contents
Poster #

Exergamers’ preferences and intentions
Erin O’Loughlin, Tanya Scarrapachia, Lisa Kakinami, Tracie Barnett,
Cathering SaADISTON. ...t e e e et e e e e e 1
Smart treadmill for athletic training
Abbas Meamarbashi; Marefat Siahkouhian................cooi i 2
Expectations and non-invasive brain stimulation: Do they influence cognition?
Sheida Rabipour; Allan D. Wu, Marco lacoboni, Patrick S. R. Davidson..................... 3
BDNF serum levels increased by motor and coordination exercises but not by
combined strength-aerobic training intervention in older adults
St-Onge, Florence, Berryman, Nicolas, Thien Tuong Minh Vu, Arbour Nathalie,
o LT = SR 1 T 4
Altered brain perfusion patterns in idiopathic hypersomnia
Soufiane Boucetta, Jacques Montplaisir, Francis Lachapelle, Paul Gravel, and Thien
THANN DANG-VU. .. et e e e e e e e e e e e e e e aaeeannea 5
The impact of age-related hearing loss on cognition and posture in a dual-task
paradigm
Bruce, H.; Asare, G., Aponte, D., St-Onge, N., & Li, K. Z. H...oooiiiii 6
Cardiac pulsatility in the brain before and after exercise assessed using BOLD
fMRI
Athena Theyers, Benjamin Goldstein, Arron Metcalfe, Bradley Maclintosh.................. 7
Dealing with interference control at the response level: Functional networks
reveal higher efficiency in the bilingual brain
Pierre Berroir, Ladan Ghazi-Saidi, Tanya Dash, Daniel Adrover-Roig, Habib Benali &
AN INES ANSAIUO ... . et e e e e 8
The effects of physical activity on the depression-smoking relationship in
asthmatic adults
Jojich-White Una, Béland Mélanie, Briand Samantha, Lavoie Kim L, Bacon Simon L... 9

performcentre.concordia.ca




UNIVYERSITE

T“\\_fConcordia

UNIVERSITY

Centre PERFORM Centre

LA PREVENTION AU CEUR D'UNE MEILLEURE SANTE
' BETTER HEALTH THROUGH PREVENTION

Poster #
Factors associated with adipocyte size reduction after weight loss interventions
for overweight and obesity: A meta-regression analysis
Jessica Murphy; Grégory Moullec; Sylvia Santosa..........c.ccoviiiiiiiiiie i i e, 10
Development of segmentation protocols using magnetic resonance imaging to
study the morphology of the hypothalamic-pituitary-gonadal axis: Applications
to project ice storm
Jones, SL; Near, J; Mallly, K; Newbold-Fox, H; Laplante, DP; King, S; Pruessner, J.... 11
Modulation of helper T cells by B2-adrenergic receptor ligands
Carvajal Gonczi,Catalina M; Tabatabaei Shafiei; Mahdieh2 ; Darlington, Peter J......... 12
Association between paraspinal muscle morphology, clinical symptoms and
functional status in patients with degenerative cervical myelopathy
Maryse Fortin; Octavian Dobrescu, Matthew Courtemanche; Carolyn J. Sparrey;
Carlo Santaguida; Michael G. Fehlings; Michael H. Weber...............coooo . 13
Brain glucose and keytone metabolism in adults during moderate nutritional
ketosis: A dua tracer quantitative PET-MRI study
Courchesne-Loyer A, Croteau E, Castellano CA, St-Pierre V, Hennebelle M,
CUNNANE S e e e e e e e e e e e e e e 14
Altered functional connectivity of the sensorimotor network post-stroke: A
resting-state fMRI study
llse Frias; Dorelle C. Hinton; Faryn Starrs; Alexander Thiel; and Caroline Paquette..... 15
Registration of pre- and post-resection ultrasound volumes with non-
corresponding regions in neurosurgery
Hang Zhou; HasSan RIVAZ... ... e e e e e 16
The effect of immune cell activation on glycogen storage in the context of a
nutrient rich microenvironment
Tabatabaei Shafiei, Mahdieh, Carvajal Gonczi, Catalina M., Darlington,Peter J.......... 17
Can a 3-month walking program enhance brain energy metabolism in mild
Alzheimer’s disease? Results from neuroimaging pilot study
CA Castellano; N Paguet, | Dionne, H Imbeault, M Fortier, C Bocti and SC Cunnane... 18

performcentre.concordia.ca




UNIVYERSITE

@Concordia

UNIVERSITY

AT

Centre PERFORM Centre

LA PREVENTION AU CEUR D'UNE MEILLEURE SANTE
' BETTER HEALTH THROUGH PREVENTION

Poster #

School-aged children born with low and high birth weight: Investigation of
obesogenic behaviors
Dubé, Laurette; Dalle Molle, Roberta; Portella, André; Bischoff, Adriane; Silveira,
1T

19
Remembering what but not where: Age-related deficits in autobiographical
memory are specific to recall of spatial context
Carina L. Fan; Sarah L. Peters, Signy Sheldon............ccoooi e, 20
Dynamic programming on a tree for ultrasound elastography
Roozbeh Shams; Mathieu Boily; Paul A. Martineau; Hassan Rivaz.......................... 21
Influence of the alteration of flow topology on the abdominal aortic aneurysm
local growth
Florian Joly; Gilles Soulez; Claude Kauffmann.............cocooiiiiii i e 22
Physical fitness training and task-set cost in older adults
Tudor Vrinceanu, Melanie Renaud, Louis Bherer............cooovii i, 23
Comparison of skeletal muscle and fat measurements between single abdominal
computed tomography scans and appendicular mass using dual energy x-ray
absorptiometry in advanced cancer patients
Noor Mady, Melanie Lessard, Elizabeth Nolin, Leonard Rosenthall MD, Jonathan
Afilalo MD, Louis Antoine Mullie MD, Antonio Vigano MD, Robert D. Kilgour PhD........ 24
Investigating age-related differences in task-set inhibition from the dual
mechanisms of control theory
Steve Desbiens; Kiran Vadaga; Karen Li........ccoovie e e e e e o5
Edge-preserving ultrasonic strain imaging with uniform precision
Hossein Khodadadi, Amir G. Aghdam and Hassan Rivaz...............ccccev i i iiiiiennns 26
Brain glucose and ketone metabolism in mild cognitive impairment and
Alzheimer’s disease: A cross-sectional study
Etienne Croteau; Castellano CA; Bocti C; Fulop T; Paquet N; Cunnane S............... 27

Distinct brain activations during straight walking and steering of gait: An [18F]-
FDG-PET study
Faryn Starrs; llse Frias, Jean-Paul Soucy and Caroline Paquette.............................

performcentre.concordia.ca




UNIVYERSITE

T“\\_fConcordia

UNIVERSITY

Centre PERFORM Centre

LA PREVENTION AU CEUR D'UNE MEILLEURE SANTE
' BETTER HEALTH THROUGH PREVENTION

Poster #
Non-causal gauss markov based signal processing approaches for motion
tracking in shear-wave elastography
Mahmoud Derakhshan Horeh, Amir Asif, and Hassan Rivaz...................cocoveiiinnnnn. 29
The effect of training cessation on cognitive performances in older adults
Lynden Rodrigues; Tudor Vricineau; Nicolas Berryman; Louis Bherer....................... 30
Learning-induced plasticity in vascular properties in the human brain
Avner Fitterman; Sophia Grahl; Uta Schneider; Christine Tardif; Chris Steele; Pierre-
Louis Bazin; Claudine Gauthier...........cooi i e e e e e e e e 31
Associations between pulsatile hemodynamics in the middle cerebral arteries
and cardiac-related fluctuations in functional magnetic resonance imaging
Sarah Atwi, Ms; Andrew D. Robertson, PhD; Arron W.S. Metcalfe, PhD; Bradley J.
MaCINtOSN, PR ... e e e e e e e 32
The Effect of combined activities on cognitive functions in older adults
Louiza Kahina Harkouk, Laurence Lai, & Karen Z. H. Li........ccocovviii i, 33
Characterization of body composition, strength and performance in advanced
lung cancer patients using dual energy x-ray absorptiometry: Subanalysis of an
essential amino acid clinical trial
Jonathan di Tomasso; Leonard Rosenthall MD; Robert Kilgour PhD; Antonio
VIgAN0 MDD ... e e e e e e e e e e e 34
Accuracy assessment of time-delay estimation in ultrasound elastography
Mohamad Ghasemi Amidabadi; Dr. Omair Ahmad; Dr. Hassan Rivaz....................... 35
Direct analytical estimation of strain elastography from ultrasound radio-
frequency data
Mona Omidyeganeh, M. Omair Ahmad, Hassan Rivaz................cccoeevviiiiie e, 36
A low-cost camera-based transducer tracking system for freehand three-
dimensional ultrasound imaging
Mohammad M. Baba; Otmane Ait Mohamed; Falah Awwad; Mohammad |. Daoud...... 37

performcentre.concordia.ca




UNIVYERSITE

T“Q/?Concordia

UNIVERSITY

Centre PERFORM Centre

LA PREVENTION AU CEUR D'UNE MEILLEURE SANTE
' BETTER HEALTH THROUGH PREVENTION

Poster #

No evidence of neurodegeneration in areas of decreased cerebral grey matter in
chronic pain patients

FB Pomares; T Funck; N Feier; S Roy; A Daigle-Martel; M Ceko; S Narayanan,; D

Araujo; A Thiel; N Stikov; MA Fitzcharles; P Schweinhardt..................coooviii i, 38

How do assessments of activities of daily living address executive functions: A
scoping review
Frédérique Poncet, Bonnie Swaine, Elisabeth Dutil, Mathilde Chevignard.................. 39

Effects of combined physical exercise and cognitive training on executive

functions and dual-task performance in older adults

Laurence Desjardins-Crépeau, Maxime Lussier, Sarah Fraser, Karen Z. H. Li, Nicolas
Berryman, Laurent Bosquet, David Predovan, Marie-Jeanne Kergoat, Thien T. M. Vu,

0 10 3= 1= =T P 40

Longitudinal impact of cardiovascular training on cerebral activity of older

people measured by fNIRS during concurrent walk and working memory tasks

Thomas Vincent, Elisabeth Charlebois-Cloutier, Frédéric Lesage, Anil Nigam, Louis

Bherer , Sarah A. FraSer ... ..ot e e e e e e e e e e e 41

Changes in MEG scale free dynamics in patients with temporal lobe epilepsy
Aydin U.; Pellegrino G.; Hedrich T.; Kobayashi E.; Lina J.-M.; Grova C.....................

42

performcentre.concordia.ca




Exergamers’ preferences and intentions

Erin O’Loughlin®2, Tanya Scarrapachia®, Lisa Kakinami*, Tracie Barnett®, Catherine Sabiston®

! Centre de recherche du CHUM (CRCHUM), Montreal, Quebec, Canada, erin_oloughlin@hotmail.com
2 Department of INDI program, Concordia University, Montreal, Quebec, Canada

® Faculty of Kinesiology and Physical Education, University of Toronto, Ontario, Canada

4 Department of Department of Mathematics and Statistics, Concordia University, Montreal, Quebec,
Canada

® Department of Exercise Science, Concordia University, Montreal, Quebec, Canada

Introduction: Research on exergaming is accumulating, but little is known about users’
preferences or intentions of exergaming behaviours in a natural environment (non-intervention
setting). Insight into these aspects is important for game developers in order to better tailor
games to users’ needs and expectations, as well as from a public health perspective. Specifically
more evidence is needed on if and how exergames can increase physical activity participation.
However, there are no reliable self-report measures of exergamer preferences or intentions.

Method: In this project, we examined the test retest reliability of the EXPAI-9 (a 9-item likert
scale on preferences and intentions regarding exergaming (e.g. | prefer exergaming over
participating in outdoor sports)) among past-year exergamers (n=40) age 19 years on average
(64% female). Participants completed the EXPAI-9 through self-report in September 2015 and
completed a retest one month later.

Results: Twenty-four percent of participants reported playing exergames 1-6 times per month in
the last year using consoles and 34% used mobile devices. Individual items exhibited fair to good
stability (intraclass correlation coefficient ranging from 0.338 to 0.760).

Conclusion: Overall the EXPAI-9 items were relatively stable over one month. Future research
should test the reliability of the EXPAI-9 in larger more diverse samples, and examine
exergaming behaviour in relation to the EXPAI-9 score over time.
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Smart treadmill for athletic training
Abbas Meamarbashi!; Marefat Siahkouhian?

Associate Professor at the University of Mohaghegh Ardabili;Visiting Professor

at McGill University; e-mail:abbas.meamarbashi@mcgill.ca
2Professor at the University of Mohaghegh Ardabili

Using treadmill and cycle ergometers are the best method of endurance training and
choosing best training intensity is very crucial in endurance exercise training. According to one
decade of our research experiences, it is possible to determine optimum personal training
intensity based on estimation of person's anaerobic threshold. A hardware and software has been
developed to monitor the heart rate and control the treadmill speed and slope. Software provided
utilities to record the individual information (e.g. name, age, gender, weight and maximum and
resting heart rate) and graphical curves of treadmill (speed, slope, work, power) and real-time
heart rate. In this method, heart rate was used to draw the heart rate-time curve during an
exhaustive graded maximal intensity exercise to find the best treadmill speed and slope in his/her
anaerobic threshold. In this study, ten male athletes (19.3+1.7 years; 88.50+4.43 kg; 182.0£3.7
cm) recruited. Validity and reliability of this method have been evaluated by gas analysis every 5
seconds to determine anaerobic threshold and compare it with the Heart Rate Deflection Point
(HRDP) calculated by the software on a standard Treadmill protocol during two sessions with
one week rest. Bland-Altman and Intraclass Correlation Coefficients (ICC) was used to find any
agreement between the two methods and Test-Retest was used to prove the reliability of the
method. There was a very high agreement between two methods (£1.96; 95% CI =-16.5 to
+37.5 b/min) and calculate anaerobic threshold had a positive and significant correlation
(r=0.932; p<0.001). Feasibility of design a hardware and software and validity and reliability of
estimated individual anaerobic threshold ascertained. It is a reasonably low price hardware and
software recommendable to implement in future treadmill manufacturing.

References:

[1] Siahkouhian M, Meamarbashi A. (2013). Advanced methodological approach in
determination of the heart rate deflection point: S.Dmax VS. L.Dmax methods. Journal of Sports
Medicine and Physical Fitness, 53(1), 27-33.

[2] Mikulic P, Vucetic V, Sentija D. (2011). Strong relationship between heart rate
deflection point and ventilatory threshold in trained rowers. Journal of Strength & Conditioning
Research, 25(2), 360-6.

[3] Siahkouhian M, Azizan S, Nakhostin Roohi B. (2012). A new approach for the
determination of anaerobic threshold: Methodological survey on the modified Dmax method.
Journal of Human Sport and Exercise, 7(2), 599-607.
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Expectations and non-invasive brain stimulation: Do they influence cognition?

Sheida Rabipour!; Allan D. Wu?, Marco lacoboni?, Patrick S. R. Davidson*

tUniversity of Ottawa, Canada; srabi091@uottawa.ca
2University of California, Los Angeles, USA

Non-invasive forms of brain stimulation such as transcranial direct current stimulation (tDCS)
appear to be safe and effective for improving executive functions, including attention and
memory [1,2]. With low cost and relative ease of administration, tDCS has wide appeal for
research, clinical, and individual use. Nevertheless, inadequate study designs have led to
unsuccessful replications and obscured the mechanism(s) through which tDCS may influence
cognition and behavior. Notably, studies of tDCS rarely account for psychological factors such
as expectations of outcomes, which may influence response to tDCS through the placebo- or
Hawthorne-like effects [3,4]. We assessed expectations of tDCS outcomes in healthy young
adults on three occasions: i) at baseline; ii) after reading information implying either high or low
effectiveness of stimulation; and iii) after a single session of sham-controlled anodal tDCS
applied to the left dorsolateral prefrontal cortex, with online working memory training.
Participants were randomly assigned to the information (high or low effectiveness) and
stimulation (active or sham) conditions. Participants reported high expectations of the
effectiveness of stimulation in improving cognitive function at baseline, and showed a significant
change in these expectations after reading the information. Ratings nevertheless decreased
significantly across all groups following the intervention. Similarly, despite trends towards a
stronger influence of expectation over stimulation on cognitive performance, behavioral results
suggested no significant effect of baseline expectations, information, stimulation, or individual
characteristics on measures of working memory, executive function, and verbal fluency,
regardless of whether these cognitive functions were evaluated individually or as a composite
score.

References:

1. Nitsche MA, Cohen LG, Wassermann EM, Priori A, Lang N, Antal A, et al. Transcranial
direct current stimulation: State of the art 2008. Brain stimulation. 2008;1:206-23.

2. Sandrini M, Brambilla M, Manenti R, Rosini S, Cohen LG, Cotelli M. Noninvasive
stimulation of prefrontal cortex strengthens existing episodic memories and reduces forgetting in
the elderly. Frontiers in Aging Neuroscience. 2014;6:1-9.

3. McCambridge J, Witton J, Elbourne DR. Systematic review of the Hawthorne effect: New
concepts are needed to study research participation effects. J Clin Epidemiol. 2014;67:267-77.

4. Shiozawa P, Duailibi MS, da Silva ME, Cordeiro Q. Trigeminal nerve stimulation (TNS)
protocol for treating major depression: An open-label proof-of-concept trial. Epilepsy &
behavior : E&B. 2014;39:6-9.
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BDNF serum levels increased by motor and coordination exercises but not by
combined strength-aerobic training intervention in older adults.

St-Onge, Florence.> 2, Berryman, Nicolast,®., Thien Tuong Minh Vu!, Arbour Nathalie.? Bherer,
Louis.>*

! Research Center of Geriatric Montreal Institute, Université de Montreal, Montreal, Canada
2 Department of Neuroscience, Université de Montreal, CRCHUM, Montreal, Canada

3 Department of Sports Studies, Bishop’s University, Sherbrooke, Canada

“ Department of Psychology, Faculty of Arts and Science, Concordia University, Montreal,
Canada

Introduction: Physical exercise has been reported as a promising approach to promote
healthy aging[1]. Different exercise training programs have been associated with improvement
of cognition and mood by enhancing molecular pathways. Brain-derived neurotrophic factor
(BDNF) is a key neurotrophin allowing for neuroplasticity and is increased by different physical
trainings[2]. However which type of physical training protocols trigger such increased BDNF
levels, especially in participants over 60 years old, is unknown. Our goal is to compare the
effects of two different protocols on serum BDNF levels in healthy older adults.

Methods: Thirty-four older adults were divided in two groups; combined strength and
aerobic group (CSA, age: 70.5+5.3 yrs) and gross motor activities group (GMA, age: 74.6 £5.2
yrs). Both interventions were composed of three weekly 60-minute sessions for a period of 8
weeks. The intervention for the CSA group included maximal strength exercises and high
intensity aerobic interval training. Locomotion activities, ball manipulation (hand-eye
coordination), and stretching exercises were included for GMA group.

Results: One-way ANCOVAs were performed on variable absolute change, while
controlling for age and baseline value. As expected, CSA group participants significantly
increased their VO2max due to intervention. In contrast, BDNF levels were only significantly
augmented in GMA group following intervention.

Conclusion: The present study indicates that BDNF levels may be modulated by gross
motor development exercises. More research should be done on a larger sample and if
confirmed, these results suggest that gross motor activities could potentially lead to
improvements in cognition through BDNF pathway.

References:

1. Bherer, L., K.1. Erickson, and T. Liu-Ambrose, A review of the effects of physical activity and
exercise on cognitive and brain functions in older adults. J Aging Res, 2013. 2013: p. 657508.

2. Szuhany, K.L., M. Bugatti, and M.W. Otto, A meta-analytic review of the effects of exercise on

brain-derived neurotrophic factor. J Psychiatr Res, 2015. 60: p. 56-64.
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Altered brain perfusion patterns in idiopathic hypersomnia

Soufiane Boucetta>3, Jacques Montplaisir*®, Francis Lachapelle!?3, Paul Gravel>’, and Thien
Thanh Dang-Vu®236

1 Center for Studies in Behavioral Neurobiology and Dpt of Exercise Science, Concordia University, Montreal, Quebec,
Canada

2PERFORM Centre, Concordia University, Montreal, Quebec, Canada

3Centre de Recherche de I’Institut Universitaire de Gériatrie de Montréal, Montréal, Quebec, Canada

4 Center for Advanced Research in Sleep Medicine, Hopital du Sacré-Coeur de Montréal, Montreal, Quebec, Canada

5 Dpt of Psychiatry, Université de Montréal, Montreal, Quebec, Canada

¢ Dpt of Neurosciences, Université de Montréal, Montreal, Quebec, Canada

" McConnell Brain Imaging Centre, Montreal Neurological Institute, McGill University, Montreal, QC, Canada

Introduction: Idiopathic hypersomnia (IH) is a sleep disorder characterized by excessive daytime
sleepiness despite normal or long nocturnal sleep time. While some of its clinical characteristics
overlap with other types of central hypersomnias such as narcolepsy, IH remains a poorly
understood condition with unclear pathophysiological mechanisms. The present study aims at
investigating the neural correlates of 1H, using single photon emission computed tomography
(SPECT).

Methods: Eleven patients with IH and eleven healthy controls (HC) were scanned during resting
wakefulness in the morning using SPECT with Tc-99m ethyl cysteinate dimer (ECD). Distribution
of regional cerebral blood flow (rCBF) between the two groups was compared. In addition,
correlation analyses were made between rCBF and clinical characteristics to assess the functional
correlates of specific brain perfusion patterns. Significance was set at p < 0.01.

Results: IH patients showed a significant rCBF decrease in regions belonging to the default mode
network (DMN, e.g., medial prefrontal, anterior cingulate and precuneus) as well as in putamen and
posterior cerebellum. In addition, they showed a significant increase in the amygdala and temporo-
occipital cortices. Interestingly, lower rCBF in the DMN and putamen and higher rCBF in the
amygdala were associated with larger levels of daytime sleepiness. Finally, higher rCBF in the
amygdala and lower rCBF in the DMN were associated with larger depression symptoms.

Conclusion: This report constitutes the first neuroimaging investigation of IH. Our results suggest

that identified abnormalities in the DMN and limbic system contribute to the excessive daytime
sleepiness and mood disturbances in these patients.
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The impact of age-related hearing loss on cognition and posture in a dual-task
paradigm

Bruce, H.}23; Asare, G.1%3 Aponte, D.24, St-Onge, N.24°, & Li, K. Z. H.}%3

!Concordia University, Department of Psychology; hbruc028@gmail.com

2 PERFORM Centre

3 Centre for Research in Human Development

“Concordia University, Department of Exercise Science

% Constance-Lethbridge Rehabilitation Center, Center for Interdisciplinary Research in
Rehabilitation of Greater Montreal

Epidemiological research indicates a link between hearing loss and mobility [1]. A
potential explanation is that cognitive compensation occurs in auditory and postural tasks in
older adults. We investigated this hypothesis using a dual-task paradigm. Healthy young adults
(YA: n=29), older adults (OA: n = 26) and older adults with hearing loss (OAH: n = 32)
completed cognitive (modified n-back) and balance (recovery from anterior translation of the
support surface) tasks singly and concurrently under noisy and quiet conditions with background
noise (babble) used to simulate auditory aging. Analysis of background variables indicated that
OA and OAH differed significantly on neuropsychological and mobility measures, even after
controlling for age. Furthermore, a significant interaction of age group, auditory challenge and
task difficulty indicated that OAH and OA made more cognitive errors than YA, particularly
under noisy conditions despite correcting for auditory acuity. Furthermore, OAH also
demonstrated an increase in errors from single to dual-task trials under noisy conditions. The
kinematic data indicated that OA and OAH demonstrated greater passive plantarflexion of the
ankle compared with YA. Conversely, YA showed greater extension in the hip and knee in
response to the dual-tasking and noise suggesting that they may rely less on an ankle strategy
and instead use a hip and knee strategy. Generally, hip strategy is used under more challenging
perturbations [2] meaning YA may adapt their postural strategy to cope with the increasing task
demands, while OA and OAH do not tune their postural strategy in the same way.

[1] Viljanen, A., Kaprio, J., Pyykko, I., Sorri, M., Pajala, S., Kauppinen, M., Koskenvu, M. &
Rantanen, T. (2009). Hearing as a predictor of falls and postural balance in older female twins.
Journals of Gerontology: Medical Sciences, 64, 312-317.

[2] Brown, L. A., Shumway-Cook, A., & Woollacott, M. H. (1999). Attentional Demands and
Postural Recovery: The Effects of Aging. Journal of Gerontology, MEDICAL SCIENCES,
54A(4), 165-171.

Poster # 6


mailto:hbruc028@gmail.com

Cardiac pulsatility in the brain before and after exercise assessed using BOLD
fMRI

Athena Theyers® 2 3: Benjamin Goldstein® 2, Arron Metcalfe' 2, Bradley MaclIntosh® 23

'Heart and Stroke Foundation Canadian Partnership for Stroke Recovery;
atheyers@sri.utoronto.ca

2Sunnybrook Research Institute, University of Toronto, Toronto, Ontario, Canada
3Department of Medical Biophysics, University of Toronto, Toronto, Ontario, Canada

Blood flow from our hearts is not at steady state; rather it comes in pulses with every
beat. These pulses are dampened by our arteries which absorb excess energy before reaching
delicate capillaries and tissue cells. It is theorized that failure to adequately dampen pulsatile
pressure in the brain contributes to small vessel damage [1]. Furthermore, elevated pulsatility in
the brain has been implicated in the progression of white matter hyperintensities, cognitive
impairment and development of neurodegenerative diseases, such as dementia. [2,3]

Quantification of pulsatility in the brain is limited due to the skull which prevents direct
measurement and hinders ultrasound imaging. We introduce an alternative approach, more
amenable for clinical translation that involves analysis of functional magnetic resonance imaging
of blood oxygenation level dependent (BOLD) data. BOLD is sensitive to cardiac fluctuations
[4]. We propose a method of sorting BOLD temporal volumes based on when they occur in the
cardiac cycle, allowing us to produce a pulse wave trace for each voxel. To test this method,
BOLD imaging was performed with pulse trace monitoring in a cohort of adolescent participants
(N=62) before and acutely following 20 minutes of aerobic exercise. Cardiac pulse wave
analysis was performed voxel-wise, modeled by cosine waves and compared statistically against
permuted data.

We identified several areas of robust cardiac pulsations, primarily surrounding major
vessels. Pulsatility in the brain decreased following aerobic exercise, consistent with literature on
blood flow. This method is effective at identifying expected markers of pulsatility not readily
quantifiable with current methods.

References:

[1] O'Rourke, MF and Hashimoto, J. Mechanical Factors in Arterial Aging: A Clinical
Perspective. JACC. 2007; 50(1): 1-13.

[2] Makedonov, I et al. BOLD fMRI in the White Matter as a Marker of Aging and Small
Vessel Disease. PLOS One. 2013; 8(7): 1-9.

[3] Webb, AJ et al. Increased cerebral arterial pulsatility in patients with leukoaraiosis:
arterial stiffness enhances transmission of aortic pulsatility. Stroke. 2012; 43(10): 2631-2636.
[4] Dagli, MS et al. Localization of Cardiac-Induced Signal Change in fMRI. Neurolmage.
1999; 9: 407-415.
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Dealing with interference control at the response level:
functional networks reveal higher efficiency in the bilingual brain

Pierre Berroir'? Ladan Ghazi-Saidi' Tanya Dash'? Daniel Adrover-Roig’
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The advantage of bilingualism in the context of aging was studied using fMRI during an interference
management task. Precisely, the present study aimed at providing a more in depth perspective of the
neural basis of performance in the Simon Task in elderly bilingual and monolingual speakers, by
adopting a network perspective for the functional connectivity analysis.

The functional network was modeled from each subject with graph theory. A set of 160 regions of
interest were segmented on the cerebral cortex images with freesurfer [1] to define the respective
networks nodes. Then, inter-regional Pearson correlations were estimated between the average intrinsic
BOLD signal of each ROI. The hypothesis that a given correlation coefficient was null has been tested
to remove non-significant edges and emphasize the network topology. Lastly, the topology of these
networks was analyzed through connectivity - ie the links between different regions. We observed
differences between the functional networks, which indicates different cognitive strategies in the two
groups.

Our results for the bilingual speakers showed a higher connectivity for the inferior temporal sulcus,
which has a role in visuospatial processing [2][3]. On the other hand, in monolingual speakers, the
areas with higher connectivity in the monolingual speakers, as well as the brain areas connected to
them, are mostly involved in executive function and interference control. In other words, in comparison
to the monolingual brain, the bilingual brain solves visuo-spatial interference in an economic manner,
by allocating less and more specific-to-the task resources.

[1] Fischl, B. (2012). FreeSurfer. Neuroimage, 62(2), 774-781.

[2] Forstmann, B. U., van den Wildenberg, W. P., & Ridderinkhof, K. R. (2008). Neural mechanisms, temporal dynamics,
and individual differences in interference control. Cognitive Neuroscience, Journal of, 20(10), 1854-1865.

[3] Liu, X., Banich, M. T., Jacobson, B. L., & Tanabe, J. L. (2004). Common and distinct neural substrates of attentional
control in an integrated Simon and spatial Stroop task as assessed by event-related fMRI. Neuroimage, 22(3), 1097-1106.
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Introduction: High depressive symptoms are common in patients with asthma, are associated
with worse asthma control, and have been associated with several unhealthy behaviours, such as
smoking and low physical activity levels. However, to our knowledge, no studies have
investigated the effects of physical activity on the association between depressive symptoms and
smoking in adults with asthma.

Methods: A total of 643 adults (M (SD) age =49+14.1; 61% women) with confirmed asthma
completed a series of questionnaires, including questions regarding their smoking habits
(cumulative pack-yrs), leisure time physical activity (12-month physical activity recall: LTPA),
and depressive symptoms (Beck Depre