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SUPPLEMENTAL METHODS & RESULTS

This supplementary material provides additional methodological details and outcomes of statistical analyses

pertaining to the main manuscript. Analyses were performed in Minitab (Minitab, Inc. State College, PA), with

significance determined at p < 0.05.

Mediolateral Margin of Stability (MoSw)

We applied a two-factor (AgexCondition) analysis of variance (ANOVA) using a mixed effects model to each of
MoSur means, variability, and DFA-o data sets. These models evaluated for Age (YH vs. OH) and Condition (NOP,

VIS, and PLAT) main effects, and AgexCondition interaction effects. Standard deviations and DFA-o exponents

were first log-transformed to fulfill ANOVA linearity and normality assumptions. When Condition main effects

were significant, Tukey’s post-hoc least significant difference pairwise comparisons were conducted for the relevant

Condition differences across both Age groups. When AgexCondition interaction effects were significant, Tukey’s

post-hoc comparisons were conducted separately to assess Age group differences (YH vs. OH) for each Condition

(NOP, VIS, and PLAT), as well as the relevant Condition differences (VIS vs. NOP and PLAT vs. NOP) for each

Age group (YH and OH). Statistical results are presented in Table S1.

Table S1 — Statistical results for differences between Age groups (YH vs. OH) and Conditions (NOP, VIS and
PLAT) for the data shown in Fig. 4: MoS);. means, variability (6(MoSyuz)) and DFA exponents (a(MoSyuz)). ANOVA
results (F-statistics and p-values) are provided for main effects of Age, Condition, and AgexCondition interaction
effects, with relevant Tukey’s post-hoc comparisons. Age group differences for each condition were all non-
significant (all p>0.6). Significant differences are indicated in bold.

Fig. Variable Age Condition Age x Tukey’s Tukey’s
Condition (Condition) (AgexCondition)
F . =034 F =31.44 F =0.01 PLAT-NOP: p<10™"
(1,32) (2,163) (2,163)
A Mean(MoSi) - B0564 p=283x10"  p=0989 VIS-NOP: p =0.003 VA
F . =105 F =349.81 F =2.02 PLAT-NOP: p<10™"
(1,32) (2,163) (2,163)
B InloMSl oo po106x10®  po0135 VIS-NOP: p<10™ VA
YH:
PLAT-NOP: p <10
- = = VIS-NOP: p <10*
F =011 F__ =7922 F =312 p
4C Ln [a(MoSyz)] (132 @6y o @163 N/A
p=0.740 p=101x10" p=0.047 on:

PLAT-NOP: p <10~
VIS-NOP: p =0.656
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Candidate Stability GEM-Aligned Deviations (07, op)

To first test for Direction differences, we applied a three-factor (Age x Condition x Direction) analysis of variance
(ANOVA) using a mixed effects model to dr and op variability and DFA-o, data sets. These models evaluated
potential Age (YH vs. OH), Condition (NOP, VIS, and PLAT) and Direction (ér vs. ép) main effects. Standard
deviations and DFA-a exponents were first log-transformed to fulfill ANOV A linearity and normality assumptions.

Statistical results are presented in Table S2.

Table S2 — Statistical results for differences between Age groups (YH vs. OH), Conditions (NOP, VIS and PLAT)
and Candidate Stability GEM-aligned deviation directions (ér vs. ép) for the data shown in Fig. 6: dr and Jp variability
(0(9)) and DFA exponents (a(J)). ANOVA results (F-statistics and p-values) are provided for main effects of Age,
Condition, and Direction. Significant differences are indicated in bold.

Fig. Variable Age Condition Direction
6A Ln [0(6)] F ( 1.32):2.14 Fmss) =494.20 F(z,zss) =1784.78
p=0.153 p=110x10"%  p=3.69x10"*
B L [o(®)] F 7003  F, =14502 F, =691
p =0.864 p=7.38x10%  p=1.53x10"

Then, to test for Age group and walking Condition effects on GEM-aligned deviations in each direction, we applied
a two-factor (AgexCondition) analysis of variance (ANOV A) using a mixed effects model to dr and Jp variability
and DFA-a data sets. These models evaluated for Age (YH vs. OH) and Condition (NOP, VIS, and PLAT) main
effects, and AgexCondition interaction effects separately for each of 6(dr), o(dp), a(dr), and a(dp) data sets. All data
sets were first log-transformed to fulfill ANOVA linearity and normality assumptions. When Condition main effects
were significant, we conducted Tukey’s post-hoc least significant difference pairwise comparisons for the relevant
Condition differences across both Age groups (YH and OH). When AgexCondition interaction effects were
significant, we conducted Tukey’s post-hoc comparisons separately to assess Age group differences (YH vs. OH)
for each Condition (NOP, VIS, and PLAT), as well as the relevant Condition differences (VIS vs. NOP and PLAT
vs. NOP) for each Age group (YH and OH). Statistical results are presented in Table S3.

Lateral Probability of Instability (Pol)

We applied a two-factor (AgexCondition) analysis of variance (ANOVA) using a mixed effects model to the Pol;
data set. These models evaluated for Age (YH vs. OH) and Condition (NOP, VIS, and PLAT) main effects, and
AgexCondition interaction effects. Pol; were first log-transformed to fulfill ANOVA linearity and normality
assumptions. When Condition main effects were significant, we conducted Tukey’s post-hoc comparisons for
relevant Condition differences across both Age groups (YH and OH). When AgexCondition interaction effects were
significant, we conducted Tukey’s post-hoc comparisons separately to assess Age group differences (YH vs. OH)
for each Condition (NOP, VIS, and PLAT), as well as the relevant Condition differences (VIS vs. NOP and PLAT
vs. NOP) for each Age group (YH and OH). Statistical results are presented in Table S4.
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Table S3 — Statistical results for differences between Age groups (YH vs. OH) and Conditions (NOP, VIS and
PLAT) for the data shown in Fig. 6: for each of dr and Jp, the variability (o(d7) and a(dp)) and DFA exponents (a(dr)
and a(dp)). ANOVA results (F-statistics and p-values) are provided for main effects of Age, Condition, and
AgexCondition interaction effects, with relevant Tukey’s post-hoc comparisons. Age group differences for each
condition were all non-significant (all p>0.6). Significant differences are indicated in bold.

Fig. Variable Age Condition Age x Tukey’s Tukey’s
Condition (Condition) (AgexCondition)
F =194 F =40585 F_ =237  PLAT-NOP: p<10"
6A Li 5 (132) (2,163) (2,163) N/A
n [o(d7)] p=0.174 p=5.05x10" p=0.096 VIS-NOP: p <10
F =139 F =34981 F_ =202 PLAT-NOP: p<10"
6A Li S (132) (2,163) (2,163) N/A
n [o(dp)] p= 0246 p=1.06x10°  p=0.135 VIS-NOP: p <10
F__=0.01 F.  =63.63 F, =192  PLAT-NOP: p<10™"
6B Li 5 (132) (2,163) (2,163) N/A
nla@nl 006 =30 p-0.149 VIS-NOP: p<10*
YH:
PLAT-NOP: p<10"
_ - - VIS-NOP: p <103
6B L [oGo)] Fuo= 011 Fop =792 F, =312
p=0.740 p=101x10%  p=0.047 OH:

PLAT-NOP: p<10°
VIS-NOP: p =0.656

Table S4 — Statistical results for differences between Age groups (YH vs. OH) and Conditions (NOP, VIS and
PLAT) for the data shown in Fig. 8C: the lateral Probability of Instability (Pol;). ANOVA results (F-statistics and p-
values) are provided for main effects of Age, Condition, and AgexCondition interaction effects, with relevant
Tukey’s post-hoc comparisons. Age group differences for each condition were all non-significant (all p>0.3).
Significant differences are indicated in bold.

Fig.  Variable Age Condition Age % Tukey’s Tukey’s
Condition (Condition) (AgexCondition)
YH:
PLAT-NOP: p<10"
_ _ _ VIS-NOP: p <10
5c Lnipor]  Fuw LSS Fou=13127  F, =547
p=0223 p=108x10%  p=0.005 OH:

PLAT-NOP: p<10™"
VIS-NOP: p <10?




