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Abstract Methods
Introduction: High altitude (HA) workers experience a unique exposure to sustained ] ] Figure 2 AST
hypoxia. However, the impact of this exposure on cognitive function (CF) is unclear. g E } { g ' £ Altiude Cyele
We investigated the effect of HA (5050m) on CF with acute, subacute, and repeated Cam b r I d e N eu rO S C h O I O I C al TeSt Response Latency '~ 640 -
exposures to HA in altitude-naive healthy young adults, using a pattern of HA . . . %
exposure common at HA worksites in Chile. A u to m ated B atter CA NTA B In SWItChmg blocks g 620~
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Methods: CF was tested in 21 adults (24.8+3.7 years, 14 females) during two 7-day The Cognitive function test battery consisted of four tasks < 0
sojourns to HA, each sojourn including 6-8 hours/day at HA, with the remaining time i Altitude Cycle £
spent at 2900m to reflect the pattern of HA exposure experienced by workers at the an(_j was perf(_)rmed usmg_ the CANTAB Connect Research ====Cycle 1 = 580
Alma observatory. The sojourns were separated by 7-days rest at low altitude (LA; Suite (Cambridge Cognition) for iPad. g
520m). Testing was conducted at LA before and after HA and on days one and six at Cycle 2 £ 5601 o
HA. The CF test battery consisted of four tasks focused in domains of attention One Touch Stockin gs of Cambrid ge (OTS ) : =
[Reaction Time; Attention Switching Task (AST); and Rapid Visual Processing (RVP)] 2 540
and executive function [One Touch Stockings of Cambridge]. Testing was conducted ~ : %
on an iPad using CANTAB (Cambridge Cognition). Statistical significance was The OTS Is a measure of W 500 | | ‘ |

determined with repeated measures analysis of covariance. ClinicalTrial.gov executive function, specifically spatial planning Santage A AR Semtese Recovery
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Results: AST performance improved with acclimatization as there was decreased response (Iatency) and accuracy. Figure 3. AST SD . Ao Cycl

response latency (first vs. second sojourn; (F(1,14)=5.85, p=0.03)) and greater
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variability in reaction time by the mean standard deviation during the first sojourn ReaCti on TI me (RTl) Response Latency
(F(1,14)=4.86, p=0.045). The latency to correct response (i.e. time to a correct - in switchin g
decision; RVP) improved in the second sojourn, compared to the first (F(1,14)=8.62, _ i

p=0.011). The RTI Is an attention test of motor and blocks

processing speed. It measures movement time,

Conclusions: Reduced CF is observed with acute exposure to HA on cognitive tasks _ _ _ o
reaction time, accuracy and impulsivity.

of attention, but not executive function, and is partially reversed after repeated 7day

exposure to HA, likely due to acclimatization. Altitude Cycle

Attention Switching Task (AST): ~--- Cycle 1

Cycle 2

Switching Blocks
& &8 3

Estimated Marginal Means - SD of Latency on

Introduction | | \ -
The AST is an attention task measuring top T
- Moderate-to-severe hypoxia has been demonstrated to down control, or inhibition of irrelevant e
impair cognitive function in domains of attention!-2 and information. It measures reaction time Figure 4. RVP oo Atisde el
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« The impact of sustained hypoxia exposure on cognitive ﬁ;%o—
measures of attention and executive function Is unclear. — Altitude Cycle §§
Objective: To investigate the effect of acute, subacute and Rapid Visual Processing (RVP): zyc:e; B2
repeated exposures to high altitude (5050m) on cognitive _ _ | e =L
measures of both attention and executive function in altitude The RVP Is a sustained attention test. It g
naive healthy young adults. measures reaction time, accuracy, and target &
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Hypothesis 1: There will be a decrease in attention and i Recovery
executive function domain scores after acute exposure to st i o e 202 (F(1,14)=8.62, p=0.011)
high altitude. —

Statistical Approach
Hypothesis 2: Attention and executive function domain +  Statistical significance was determined with repeated Discussion
scores will improve after a repeated exposure to high measures analysis of covariance (ANCOVA)
altitude compared to initial acute exposure. y '

* All'analyses controlled for age. With acute exposure to high altitude:
 Reduced cognitive function observed in:

Participants « Cognitive tasks of attention
« 21 altitude-naive healthy young adults (24.8+3.7 years, 14 females) I _ _
participated. Results . No effect of altitude observed in:
Table 1. Participant Characteristics (n=21) « Cognitive tasks of executive function
Variable Mean (SD)
Age (yrs) 24.8 (3.7) . ianifi - : : :
V\’/geeig::s(kg) 65.7 (9.6) Xgﬁ_re W{ahs . Slgnlgcantldecrease O!; :eiﬁor}§etlatency on the Cognitive tasks of attention AST and RVP improved In the
Height (m) 17 (0.1) On the second cycle compared to the Tirst. second cycle compared to the first.
BMI (kg/m?) 22.8(3.1) S « This was likely due to acclimatization
Sex (M/F) 6/9 * There was also greater variability in the latency to respond
Figure 1. Study desian by the mean standard deviation on the AST during the first
« Low altitude (LA) testing was conducted in Santiago, Chile (520 m). cycle compared to the second.
« Participants travel to the ALMA Operations Support Facility (2900 m) and stay REfe rences:
for one night before beginning daytime examinations at HA (5050 m). ST .
« Arrows indicate experimental testing sessions to test the effects of: 1) Altitude * There W&IIS a _S|gn|flcant decrease_ m the mean resp(_)nse
(520 m vs. 5050 m), and 2) Acclimatization (HAl VS. HA6) |atenCy (le tlme tO a COI’I’GC'[ dGC'SlOn) on the RVP IN the ;I-ea-l;l;::;:?ﬁ::;ir-gﬁ)l,sos/;’gf,o;ZiILSi;ia;éF5 ﬁgtrjti:;/i%ﬂclgla; breathing severely impairs cognition and task
m m m m Second CyC|e Com pared tO the fl rSt 2. Dykiert D, Hall D,'van Gemeren N, et al. -The effects’ of high aItitu;je on choice reaction time mean and intra-individual
variability: Results of the Edinburgh Altitude Research Expedition of 2008. Neuropsychology. 2010;24(3):391-401.
l l l l 3. Asmaro D, Mayall J, Ferguson S. Cognition at altitude: impairment in executive and memory processes under hypoxic

5050 m conditions. Aviat Space Environ Med. 2013 Nov; 84(11):1159-65.

* No significant main effects on outcome measures from the
2900 m RTI. Funding and Support: NSERC Discovery Grant (MJP; 2014-05554), The

Brenda Strafford Foundation Chair in Alzheimer Research (MJP), the
: : Alma Observatory, Swiss Lung Foundation, Lunge Zurich, Swiss
520 m l_ CYelel ,,1 CYCLE2 u * There was no main effect of altitude on the OTS mean National Science Foundation, and Alberta Innovates Postgraduate
123 4 5 6 7 8 9 16 1718 19 20 21 22 23 24 Time, days |atenCy- Fellowship (LLD)
R :
Universitat NSERC ALBERTA& o ¥, HOTCHKISS , o
frich™ CRSNG m B BRAIN INSTITUTE The Brenda Strafford Foundation
Zuric INNOVATES UNIVERSITY OF CALIFORNIA

SANTA BARBARA




