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Introduction

Motor & balance impairments due to physiological and pathological ageing

In the lab: responses to gait perturbations
differentiate between fallers and non-fallers’

-

ﬁ,‘f‘ In daily life: gait quality characteristics
™ (stability & variability measures) predict falls?

1Pijnappels et al. 2005, 2008; Potocanac et al. 2016; Roeles et al. subm;
2van Schooten et al. 2015, 2016; Ihlen et al. 2018; Nait Aicha et al. 2018
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Introduction

Motor & balance impairments due to physiological and pathological ageing

‘ = Degree of misjudgment between
Motor behaviour perceived and actual abilities

L

Motor perception

= |Inadequate gait behaviour due to misjudgment
may lead to falls or inactivity

= Do older adults align their motor behaviour
in accordance with their actual (impaired)
motor abilities?

Topics: 1) Mismatch between adaptive and reactive gait

2) Mismatch between gait ability and daily life gait behaviour

Delbaere et al. 2010; Sakurai et al, 2013; Butler et al. 2014; Kluft et al. 2017

m Mismatch between adaptive and reactive gait

Stepping down paradigm

Heel landing Toe landing
- Harder to control balance - Good balance control

(less absorption of kinetic energy) - More physically demanding
- Less physically demanding (high ankle power and

adjustment of walking speed)

Motor strategy selection = trade-off between efficiency and safety

van Dieén & Pijnappels 2008
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m Mismatch between adaptive and reactive gait

Adaptive gait: motor strategy selection ~ perceived ability
Reactive gait: actual ability to regain balance after perturbation

Hypothesis: (some) older adults do not select motor strategies
in alignment with their actual abilities

degree of misjudgment
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m Mismatch between adaptive and reactive gait

Hypothesis: (some) older adults do not select strategies
in alignment with their actual abilities

Characteristics N=21

Age (yrs) 71(sD7)
Female 7 (33%)
Height (cm) 169 (SD 12)
Weight (kg) 69 (SD 12)
FES-i 18 (SD 3)
Falls history (>2) 7 (33%)
Grip strength (N) 284 (SD 97)
Knee extension torque (Nm) 79 (SD 5)

Kluft et al. 2018
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m Mismatch between adaptive and reactive gait

Adaptive gait: expected stepping down (different levels at A)
Reactive gait: unexpected stepping down (sudden floor drop at B)

Kluft et al. 2018

m Mismatch between adaptive and reactive gait

Perceived ability (expected stepping down at different height levels)

probability
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Kluft et al. 2018
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m Mismatch between adaptive and reactive gait

Perceived ability (expected stepping down at different height levels)
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m Mismatch between adaptive and reactive gait

Actual ability (unexpected stepping down)
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m Mismatch between adaptive and reactive gait

Actual ability (unexpected stepping down)

Actual ability
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Kluft et al. 2018

Mismatch between adaptive and reactive gait
No correlation between perceived (adaptive) and actual (reactive) measures
18
o
T
S,
514 r o
o)
212 + ° -]
-\(:)/10 - o o
_4?3 ——————_— a _ 2 ____________ o
3 ° ° TTTTTe
g 6p ° © o Spearman’s p: 0.034
() o pvalue: 0.877
= ]
40
©
& 2r °
o
9100 6(;0 8(;0 1(;00 - 12‘00 14‘00 X _16‘00 12;00 20‘00 22‘00
Actual ability (Rec. ability [J/%])
Kluft et al. 2018




11/12/18

m Mismatch between adaptive and reactive gait

No correlation between perceived (adaptive) and actual (reactive) measures

= Older adults have an imprecise perception of their actual ability
= Or they may not select stepping-down motor strategy solely
on the trade-off between efficiency and safety

Conclusion: Older adults do not select their stepping down strategies
in alignment with their actual ability to recover from an unexpected step

Future: is motor behaviour in stepping down paradigm related to falls?

Kluft et al. 2018

ﬁ Mismatch between gait ability and daily life gait behaviour

= Gait speed is a clinical measure of motor impairment
= Physical ability and physical activity are separate domains of physical function
Hypothesis: older adults do not align their daily life gait with their actual abilities

» Actual ability: 4-meter gait speed test

Daily life behaviour: 1-week accelerometry;
distribution of speed over all gait episodes

van Lummel et al. 2015; Brody et al. 2017
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m Mismatch between gait ability and daily life gait behaviour

Hypothesis: older adults do not align their daily life gait with their actual abilities

Age (yrs) 67 (IQR 59 — 73)
Female 167 (66%)
Height (cm) 171 (SD9)
Weight (kg) 73 (SD 12)
BMI (kg/m2) 25 (SD 4)
Multimorbidity (>1) 34 (13%)
Falls history 41 (16%)
HGS (kg) & 45 (SD 11)

230(sD7)

van Ancum et al. 2018

m Mismatch between gait ability and daily life gait behaviour

Standardized gait speed assessments do not represent gait speed behaviour well

[ Observations
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Mismatch between gait ability and daily life gait behaviour

Standardized gait speed is very weakly related to daily life gait speed

Gait speed Bivariate correlation,
(m/s) r (p-value)
4-meter gait speed  1.43 (SD 0.21)
15t peak 0.61(SD 0.15) 0.005 (0.936)
2" peak 1.26 (SD 0.23) 0.181 (0.004)
P5 0.34 (SD 0.06) 0.095 (0.131)
P25 0.60 (SD 0.14) 0.036 (0.565)
P50 0.90 (SD 0.23) 0.132 (0.036)
P75 1.22(SD 0.23) 0.224 (<0.001)
P95 1.49 (SD 0.19) 0.352 (<0.001)
P99 1.59 (SD 0.18) 0.399 (<0.001)

van Ancum et al. 2018

Mismatch between gait ability and daily life gait behaviour

No systematic difference between slow or fast walkers
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m Mismatch between gait ability and daily life gait behaviour

Standardized gait speed is very weakly related to daily life gait speed

= Older adults “overestimate” their preferred gait speed
= Daily life gait speed captures different information of physical function
than 4-meter gait speed assessment

Conclusion: Older adults’ actual abilities are not representative
of their daily behaviour

Future: do the constructs of actual ability and physical activity
combine to a better fall prediction?

van Ancum et al. 2018
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Motor & balance impairments due to physiological and pathological ageing
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Motor behaviour

L

Motor perception

Older adults do not align their motor behaviour

in accordance with their actual (impaired) motor abilities
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Motor impairment and motor behaviour

= derived from assessments of adaptive, reactive and daily life gait
= do not align (on individual level)

= to be considered as different constructs for scientific and clinical use

1 - . W \ Department . @mpijnappels

73 NToR \/U‘e .. b« [
AMSTERDAM Sciences — .

Nick Kluft  Jeanine van Ancum  VIDI grant 91714344 www.seniorenonderzoek.com

Physical Physical
FUNCTION ACTIVITY

11





