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Introduction Perceived risk for young adults:

- Aging and movement disorders (Ex, stroke, Parkinson’s, MS, etc.) 1. E le of h ived risk | ith turbati
put people at higher risk of falls that might lead to injuries.'* ) xam[.) €o 0“.’ percel.ve Fisk scaies with perturbation " Increases by 3.6 points for unit increase in perturbation magni-

magnitude during a trial tude (p<0.05).

- Falls often occur while walking in risky environments that have | o | |
balance-threatening features (e.g., slippery or uneven surfaces or 10] e " Increases by 0.7 points for unit increase in walking speed
obstacles). < g o (p<0.05).
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- People's decisions to walk in risky environments are often § .l : : Higher for slips by 1.1 points compared to trips (p<0.05).
influenced by their perceptions of fall risk and balance capacit o - - -

(their perceivyed abilli?c to I|[r)ecover from a disturbance). 57 B 3 %Pefcew@d e * No significant overall effect of arm constraint (8 ~ 0, p>0.05), but
Y ' ) | e N diverse subject specific effect.
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- We dont know how people perceive fall risk and balance capacity Perturbation Magnitude (A belt speed m/s) 4.Perceived capacity varied with walking speed and
during walking and how it varies with factors that are know to . . . . perturbation direction (R? =55 % )
affect balance such as walking speed, direction of disturbance or 2. Example of how perceived risk and capacity changes with
perturbation and arm use. walking speed, perturbation direction and arm constraint for ~ 34 . Random Effects (Subject-specific)

a SUbjECt E/ + Fixed Effect (Population Avg)

Objective: Quantify the influence of walking speed, perturbation g 2t 4

direction (slip vs trip) and arm constraint (free vs tied) on perceived Perceived risk increases with Perceived capacity decreases with =

fall risk and perceived balance capacity. walking speed walking speed ';'_,Lf 1
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Methods ob ? ) £ : = 0 . T
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Experimental Paradigm 2 |17 ﬂ B ) y S 5| ﬁ | é : O | | o
- 15 young adults (25.9 + 8 years old, 7M/8F). g . W : % ‘ H ; @ R (GQQ\ Qeed Of
- Total 28 trials per subject % H ¥ § 11 I W °

= 7 different walking speeds (25% to 175% of self selected walking - ‘ ks Perceived capacity for young adults:
speed) o 6 o N o 6 e o 6 0 N o 6 o o - -

. 2 different direction of balance disturbance (forward trips and gV o7 N NN oV o7 N NN * Decreases by 0.19 m/s for unit increase in walking speed (p<0.05).
back d slips) Fraction of self selected walking speed Fraction of self selected walking speed

ackwar S.'PS | » Higher for trips by 0.36 m/s compared to slips (p<0.05).
= 2 arm conditions (arms tied and free) Perceived risk is higher for Perceived capacity is higher for
Start trial: both belts move at same speed slips trips = No significant effect of arm constraint (8 ~ 0, p>0.05).
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First perturbation magnitude 101 : S1sp Conclusions & Future Directions
(A belt speed) =0.5 m/s » _ *é i
-z - pe S . Speed Effects: Faster walking elevates perceived risk and lowers
. ke P O o . .
Left or right belt r:s\r/g;r;.a faster or slower '% 0 T - m s E .E percelved capacity compared to slower speeds.
speed at heel strike | 3 s N § 05! — . . . . . .
. Je ke . Perturbation Direction: Backward slips elevate perceived risk and
. - | _ ) | | _ lower perceived capacity compared to forward trips.
Trip | | S!ip Trip Slip
Perturbation direction Perturbation direction Arm constraint: Perceived risk and capacity varied significantly
A S t Perceived risk is higher for Perceived capacity is higher for across subjgcts; the Iac.k of a main overall.effect highlights distinct

Increase  of  decrease t;‘e’mlztab-mt ia‘l’j’soe‘ij byiﬁga © arms tied arms free individual differences in whether constrained or free arms are per-

perturbation magnitude perturbationyon a scaleyof 0 to10 5, ceived as the riskier state.

(A belt speed) by 0.2 m/s (where 0 refers to no instability 10! _» £ 15l T

i > ] o . . . .
and 10 refers to falling) 7 . | = r Proposed Mechanism: Changes in perceived risk and capacity
2 - b o - . likely occur due to differences in th extent of physical disturbance
e, —de . o u e : : :
g : »Z . g = — relative to nominal movement caused by the perturbations.
3 > ——
ves 3 < 7 505 e =
Prompt 2: Can you recover - e L 2 - — Future Directions: We aim to correlate biomechanical measures of
from a higher perturbation? 0 - | _ 0 _. . the physical disturbance with perceived risk and capacity to isolate
Free Tied Free Ted the drivers of these differences.
¢ No Arms Arms
End trial .« Tl : :
erceived risk (PRI— R R 3. Perceived risk varied with perturbation magnitude, walking Clinical .Ri'e"ancejh's psradugm can be useful to quantify per-
ercelvedaris = Ratings provide e supject on scaie o o) or eac ertur- . . .
Percely gsp y J P speed, and perturbation direction (R2 = 57% ) ceived risk and capacity c anges dug ’Fo aging, disease, and injury
104 to better understand behavioral decisions.
Perceived capacity (PC)= Maximum perturbation magnitude experienced during a trial =
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1. PR =(Bo+b )+ (B;+b ) AS + (B+b.)S. + (Bs+b.) Dir.+ (B,+b,) Arm_ 5 2 :
= (Botby) + (Brtb,) AS, + (B+D,) 5, + (B +0,) Diry + (Be+b,) Arm, £ 3 i ¢ : Acknowledgements
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