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eAppendix 1. Description of Intervention Following Tidier Guidelines

Brief name

Treadmill perturbation-based balance training (Treadmill-PBT; intervention) and treadmill walking (active

control group)
Why?

Perturbation-based balance training (PBT) is a novel training approach aiming to improve the ability of older
adults to make appropriate reactive gait adjustments to unexpected perturbations."* Among older adults, slips
and trips are the most frequent cause of falling; thus, training interventions targeting such events are considered
highly task-specific.>*¢ It is well documented that even small dosages of PBT lead to improvements in reactive
balance control following a laboratory perturbation that can be retained for up to a year.”'* However, the extent
to which these adaptations generalize to daily-life falls is vastly unknown. The current literature mostly consists
of studies with small sample sizes, and only a few have been designed and powered to evaluate the effects on
daily life falls.”"'” Thus, further evidence regarding the effects of PBT on falls among community-dwelling

older adults is warranted.®
What, when, and how much?

Both groups were assigned to four training sessions; the first two were conducted on the initial day, the third a
week later, and the fourth after 6 months (see Figure SM2.1). The training session after 6 months was employed
as a booster session, which has been shown to impede decays in training adaptations.'® Before the initial training
session, the preferred walking speed of the participant was determined by increasing and decreasing the belt
speed to establish the upper and lower limit for comfortable walking. The preferred walking speed was then

defined as the average of this upper and lower boundary."

Treadmill perturbation-based balance training (intervention)

The PBT was delivered on a computer-controlled treadmill (Split 70/157/ASK; Woodway, Weil am Rhein,
Germany). Each PBT session consisted of 40 unexpected slip and/or trip perturbations with an equal number of

perturbations to each leg while walking at their preferred speed. This dose was selected as 40 perturbations has
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been shown to induce large refinements in reactive balance control that were retained for 6 months.?'*? The
initial PBT session consisted of only slips and the second only trips, while the third and the fourth consisted of
randomly mixed slips and trips (see Figure SM2.1). The type (slip or trip in sessions 3 and 4), timing (between
10-50 steps), and side (left or right) of perturbation was randomized to introduce contextual interference,
possibly improving generalization and retention of adaptations.”*** The slip perturbation (backward loss of
balance) was induced by a backward acceleration at heel strike (0% of the gait cycle), leading to a reversal in
the movement direction of the treadmill's belt (see Figure SM2.2).”> The trip perturbation (forward loss of
balance) was triggered during the mid-swing phase (~80% of the gait cycle) by an initial deceleration followed
by a larger forward acceleration (see Figure SM2.3).% Figure SM2.4 illustrates the timing of the slip and trip
perturbations during the gait cycle. The perturbations were triggered by a contact switch placed under the left
sole of the participants’ heel using the Mr. Kick software (Mr. Kick III, Version 3.0, Aalborg, Denmark).

The protocol was separated into 11 blocks of two to four perturbations and was arranged in three phases: 1) the
ascending phase, 2) the mixed phase, and 3) the cooldown phase (see Figure SM2.5).2*" This protocol was
designed to facilitate overlearning and add contextual interference, which may improve the training
effects.”**>?" The perturbation intensity was determined based on the preferred walking speed and was divided
into five levels with progressively longer perturbation duration (slips) or increasing acceleration (trips) (see
Table SM2.1). However, the intensity was only increased if it was tolerated by the participants (see section

“Tailoring” for a detailed description).
Treadmill walking (control)

The participants allocated to the control group walked on the treadmill at their preferred walking speed for 20

minutes. The training duration of the control treadmill walking group was matched to the PBT group to ensure

that reactive response alterations were not only due to enhances familiarisation with treadmill walking.

PBT Session 1 PBT Session 2 PBT Session 3 PBT Session 2
Slips only Trips only Mixed perturbations Mixed perturbations

TW Session 1 TW Session 2 TW Session 3 TW Session 4

R
20 min treadmill walking 20 min treadmill walking 20 min treadmill walking 20 min treadmill walking

eAppendix 1, Figure 1 — The arrangement of the four training sessions in the PBT (dark grey boxes) and the control

(light grey boxes) groups. PBT = perturbation-based balance training; TW = treadmill walking
© 2023 Nergaard JE et al. JAMA Network Open.
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eAppendix 1, Figure 2— Illustration of the belt speed during a level 3 slip perturbation for participants with a

preferred walking speed of 0.6 m/s. A-B = steady state walking. B-C = backward acceleration (deceleration of -

5 m/s? for 0.3 seconds). C-D = forward acceleration back to the steady state walking speed (acceleration of 0.8

m/s? for 2.3 seconds).Figure copied from Nergaard et al. 2022.%°

%]

Time (s)

eAppendix 1, Figure 3 — Illustration of the belt speed during a level 3 trip perturbation for participants with a

preferred walking speed of 0.6 m/s. A-B = steady state walking. B-C = initial deceleration (-7.5 m/s? for 0.05
seconds). C-D = forward acceleration (acceleration of 7.5 m/s? for 0.27 seconds). D-E = deceleration back to the

steady state walking speed (7.5 m/s? for 0.22 seconds). Figure copied from Nergaard et al. 2022.%°
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eAppendix 1, Figure 4 — Illustration of the timing of the slip and trip perturbations within the gait cycle.
The first dotted line shows the timing of the slip perturbation (heel strike; 0% of the gait cycle). The second
dotted line illustrations the timing of the trip perturbation (mid-swing; ~80% of the gait cycle). Figure copied
from Nergaard et al. 2022.%°

Ascending phase Mixed-intensity phase Cool-down phase

4x 4x 4x 4x 4x
Level 1 Level 2 Level 3 Level 4 Level 5 Level 4 Level 5 Level 4 Level 5 Level 3 Level 1

40 total perturbations

eAppendix 1, Figure 6 — The sequential arrangement of perturbation intensity levels of the PBT protocol: 1) an
ascending phase in which the intensity of the perturbations progressively increases, 2) a mixed-intensity phase where
the perturbation intensity varies, and 3) a cool-down phase at which the perturbation intensity decreases. However, the
intensity was only increased if the participant tolerated higher levels (see for detailed description in section “tailoring)”.
Figure copied from Norgaard et al. 2022.%°

eAppendix 1, Table 1 — The perturbation profile of the different intensity levels for the slip protocol (A) and the trip
protocol (B)

A. Slip perturbation

Walking Belt Level 1 Level 2 Level 3 Level 4 Level 5
speed deceleration slip duration slip duration slip duration slip duration slip duration
>1.2 m/s

1.0 to <1.2 m/s
0.8 to <1.0 m/s
<0.8 m/s
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Walking Level 1 Level 2 Level 3 Level 4 Level 5

speed i trip acceleration  trip acceleration  trip acceleration trip acceleration
>1.2 m/s 7 m/s? 8 m/s? 9 m/s? 10 m/s? 11 m/s?
1.0 to <1.2 m/s 6 m/s? 7 m/s? 8 m/s? 9 m/s? 10 m/s*
0.8 to <1.0 m/s 5 m/s? 6 m/s? 7 m/s? 8 m/s? 9 m/s?
<0.8 m/s 4 m/s? 5 m/s? 6 m/s? 7 m/s? 8 m/s?

Tailoring

The PBT protocol was divided into 11 blocks of two to four perturbations and, after each block, the participants
were asked to rate their perceived difficulty and anxiety on a scale from 1 to 5 (see Table SM2.2). The
perturbation intensity was increased following the block if all of the following criteria were met: 1) the combined
rating of perceived anxiety and difficulty was four or less, 2) the participant avoided falling in all four
perturbations in the previous block, and 3) the participant felt comfortable increasing the intensity. If any of
these criteria were not met, the perturbation intensity remained at the highest tolerated level.

eAppendix 1, Table 2 — The scales on which the participants rated the perceived difficulty and anxiety after each

block of four perturbations.
A. Anxiety - On a scale from 1 to 5, how anxious are you now?

- 2 | 3 ] ¢ | 5

Not at all anxious  Just a little anxious Mildly anxious Moderately Extremely anxious
anxious

B. Difficulty - On a scale from 1 to 5, how difficult were the last trials?

2 | 3 4 | 5

Not at all difficult Somewhat difficult Difficult Very difficult Too difficult

Who provided?

A trained research staff member with a sports science background (JEN) conducted all training sessions in both

groups.
How?

A trained research staff member supervised all training sessions on a one-to-one basis.

Where?

All training sessions were conducted in the same laboratory at the Department of Health, Technology, and

Science, Aalborg University (Fredrik Bajers Vej 7A2-107, Aalborg, DK-9000, Denmark).

© 2023 Nergaard JE et al. JAMA Network Open.



How well?

eAppendix 1, Table 3 — Adherence to the perturbation-based balance training intervention

Adherence, No. completed 90% of all sessions were
253/280 sessions
sessions completed
No. completing entire 76% completed the entire
intervention 370 training intervention
No. completing at least 75% 90% completed at least 75% of
of the intervention 63170 the training intervention
No. completing less than 75% 10% completed less than 75%
of the intervention 770 of the training intervention

eAppendix 1, Table 4 — Summary of reasons for missed practice in the perturbation-based balance
training group

Reason No. of missed practices Percentage of all sessions

Injury not obtglned during 10 4%
training

Injury obtglped during 2 1%
training

Personal reasons’ 7 3%

Excessive anxiety during 5 20
training

Excessive tl?e(.:‘lness during 3 1%
training

" Personal reasons included logistical issues, lack of motivation, and changes in personal relations
forcing a stoppage in participation

eAppendix 1, Table 5 — Maximal intensity reached during each perturbation-based balance training
session

Perturbation intensity level qusion 1 Se_ssion 2 Sesgion 3 Sesgion 4
slip only trip only mixed mixed

Level 1, n (%) 32 (51 8 (13) 32 (54) 26 (50)
Level 2, n (%) 10 (16) 14 (23) 6 (10) 7 (14)
Level 3, n (%) 6 (10) 9 (15) 5(8) 5(10)
Level 4, n (%) 1(2) 4 (6) 2(3) 7 (14)
Level 5, n (%) 14 (22) 27 (44) 14 (24) 6 (12)

eAppendix 1, Table 6 — Average perceived anxiety reached for each block during the perturbation-based
balance training sessions. Rated on a scale on 1-5 (higher scores indicate more anxiety).
Block Block Block  Block  Block  Block  Block  Block Block Block

1 2 3 4 5 6 7 8 9 10
Session 1* 199 1.90 1.76 1.63 1.60 1.56 1.54 1.48 147 134
Mean (SD)  (0.94)  (0.92)  (0.93)  (0.85)  (0.83)  (0.70)  (0.71)  (0.71)  (0.75) (0.62)
Session2* 142 1.28 1.25 1.27 1.30 1.26 1.23 1.22 120 118

(0.72)  (0.62)  (0.56)  (0.57)  (0.58)  (0.57)  (0.55)  (0.54) (0.53) (0.61)
© 2023 Nergaard JE et al. JAMA Network Open.



Mean (SD)

Session 3* 1.75
Mean (SD)  (0.97)
Session 4* 1.71
Mean (SD)  (0.88)

1.62
(0.82)
1.53
(0.66)

1.55 1.54
0.83)  (0.79)
1.58 1.57
0.66)  (0.63)

* slip only session; ¢ trip only session; & mixed slip and trip session

1.53
(0.79)
1.54
(0.61)

1.53 1.50 1.47 145 131
0.77)  (0.75)  (0.70)  (0.72) (0.67)
1.57 1.47 1.49 147 132
0.64)  (0.58)  (0.61) (0.61) (0.55)

eAppendix 1, Table 7 — Average perceived difficulty rated for each block during the perturbation-
based balance training sessions. Rated on a scale of 1-5 (higher scores indicate greater difficulty).
Block Block Block Block Block Block Block Block Block Block

Session
1*
Mean
(SD)
Session
2 *
Mean
(SD)
Session
3-?-
Mean
(SD)
Session
4%
Mean
(SD)

1 2
265  2.56
0.79)  (0.74)
1.67 155
0.79)  (0.76)
190  1.82
0.78)  (0.72)
207 191
(0.81)  (0.75)

3
2.46
(0.78)

1.61
(0.70)

1.85
(0.73)

2.00
(0.72)

4 5
234 232
0.79)  (0.87)
1.66 1.81
(0.75)  (0.91)
203 205
(0.74)  (0.89)
200 207
0.73)  (0.77)

* slip only session; 4 trip only session; & mixed slip and trip session
eAppendix 1, Table 8 — Adherence to the treadmill walking intervention

Adherence, completed
sessions, median [IQR]

No. completing the entire

No. completing at least 75%

intervention,

of the intervention

No. completing less than 75%

of the intervention

6 7 8 9 10
232 220 214 205 161
(0.77)  (0.82)  (0.80) (0.77) (0.68)
1.85 1.80 1.78 170 120
(0.89)  (0.90)  (0.92) (0.80) (0.54)
197  2.08 .92 197 159
(0.76)  (0.82)  (0.81) (0.88) (0.66)
212 2.00 196 192 155
(0.78)  (0.78)  (0.76)  (0.76)  (0.70)

93% completed of the session

259/280 sessions
were completed
76% completed the entire
53/70 _
training intervention
97% completed at least 75% of
68/70
the training intervention
3% completed less than 75% of
2/70

the training intervention

eAppendix 1, Table 9 — Summary of reasons for missed practice in the treadmill walking group

Injury not obtained during

Reason

training

*
Personal reasons

No. of missed practices

11

10

Percentage of all sessions
4%

4%

* . . . . . . . .
Personal reasons included logistical issues, lack of motivation, and changes in personal relations

forcing stoppage in participation
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eFigure. Plot of the Cox Survival Analysis
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eAppendix 2. STATA Codes Used in the Primary Analyses

STATA code for count outcomes

This code was used for the outcomes; daily life fall rate, daily life fall-related injury rate, daily life fall-related
healthcare contact rate, daily life slip-related fall rate, and daily life trip-related fall rate. All outcomes were
found to be overdispersed:

bnreg [insert variable] i.intervention, irr exposure(personyear)

Model adjusting for age, sex, and previous falls:

bnreg [insert variable] i.intervention age i.sex i.prev_faller, irr exposure(personyear)

STATA code for binary outcomes

This code was used for the outcomes; participants with atleast one daily life fall, participants with at least one
daily life fall-related injury, and participants with at least one daily life fall-related healthcare contact.

glm [insert variable] i.intervention, fam(poisson) link(log) vce(robust) eform

Model adjusting for age, sex, and previous falls:

glm [insert variable] i.intervention age i.sex i.prev_faller, fam(poisson) link(log) vce(robust) eform

STATA code for time to first fall

stset firstfall, failure(prop_faller == 1)

stcox intervention

estat phtest

Model adjusting for age, sex, and previous falls:

stset firstfall, failure(prop_faller == 1)

Stcox intervention age i.sex i.prev_faller

estat phtest
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eTable 1. Reasons for Missing Laboratory Data in Each Group

Reasons PBT group (n=70) Control group (n=70)

Missing data from 19 (27%)  Missing data from 25 (36%)
Injury/illness, not related to training 0 o
No. participants (%) 11 (16%) 14 (20%)
Personal reasons 0 a0
No. participants (%) 9 0%, 1 (70)
Anxiety during training 2 (3%)

o -

No. participants (%)

© 2023 Nergaard JE et al. JAMA Network Open.



eTable 2. Between-Group Comparison of Participants With Missing Laboratory
Fall Data

‘ With missing data in With missing data in P-value
Variable PBT group (n=19) CONTROL group
(n=25)

Age (years), "
mean (SD) 73 (5) 72 (5) 0.72
Sex, Vi y
i, ol (%) (74) 14 (56) 0.34
Frailty*, 3(13 8
median (IQR) (1-3) 2(1-3) 0.38
Function of daily activities®,
median (IQR) 2(2-3) 2 (1-3) 0.27°"
Medication, a1 8
median (IQR) (1-7) 3 (0-4) 0.13
Previous fallers,
no. fallen (%) 9 (32) 8 (47) 0.36"
Baseline laboratory falls, 0.95 s
Rate (95% CT) .95 (0.67-1.23) 0.96 (0.71-1.21) 0.95
Cognition*, 26 (24-26) 26 (24-28) 0.30°
median (IQR) ’
Physical function®, 1 (11-12) 12 (11-12) 0.88°
median (IQR) '
Executive function®, 5460 8
median (IQR) .62 (37.16-63.52) 44.65 (28.83-63.52) 0.47

* Tilburg Frailty indicator (score 0-15; lower is better); * The Vulnerable Elderly-13 Survey (score 0-10; lower is better); * The Short
Orientation-Memory-Concentration Test (score 0-28; higher is better); * The Short Physical Performance Battery (0-12; higher is better); © Trail
Making Test Part A subtracted from Part B (lower score implied better performance), * Unpaired sample t-test; P Wilcoxon signed rank test; ¥
Fisher’s exact test; * Poisson regression with bootstrapping; bold text indicates significant between group differences

© 2023 Nergaard JE et al. JAMA Network Open.



eTable 3. Laboratory Fall Rate Results

Table SM4.2 — Results for the laboratory fall rates

PBT Control Between-group
Rate (95% CI) Rate (95% CI) IRR (95% CI)
Pre-training 0.69 0.73 0.94
(0.49 t0 0.88) (0.53 t0 0.93) (0.63 to 1.40)
Post-training 0.14 0.69 0.20
(0.05 t0 0.23) (0.48 to 0.89) (0.10t0 0.41)
6-month follow-up 0.28 0.59 0.47
(0.14 t0 0.42) (0.39 t0 0.80) (0.26 t0 0.86)
12-month follow-up 0.23 0.62 0.37
(0.10 to 0.35) (0.39 t0 0.84) (0.19t0 0.72)

© 2023 Nergaard JE et al. JAMA Network Open.




eAppendix 3. Results of Poisson’s Regression With Bootstrapping

The statistical analysis plan stated that count outcomes would be evaluated using Poisson’s regression with
bootstrapping. However, when analysing the model fits after data collection, it was concluded that a negative
binomial regression was more appropriate and applied (Negative Binomial Regression: AIC = 390.2, BIC =
399.0; Poisson’s with Bootstrapping: AIC = 445.4, BIC = 451.3). The analysis results using the preregistered
method are reported below to accommodate the suspicion of study misconduct. All analyses are conducted in
STATA using the following code:

poisson [insert variable] i.intervention, irr exposure(personyear)

No. of falls (rate, 95% CI)

(0.89, 0.53 to 1.25)

(1.14, 0.68 to 1.59)

[-0.79 to 0.32]

PBT group Control group Absolute Relative
(n=70) (n=70) difference difference
Person years of follow-up 71.5 70.4 - -
62 78 -0.23 0.78

[0.44 to 1.38]

No. of fall-related injuries

contacts (rate, 95% CI)

(0.03, -0.01 to 0.07)

(0.12, 0.04 to 0.20)

[-0.18 to 0.00]

25 34 -0.14 0.72
(rate, 95% CI) (0.36,0.18 t0 0.54) | (0.50, 0.28 to 0.71) [-0.41 to 0.14] [0.37 to 1.40]
No. of fall-related healthcare

2 8 -0.09 0.25

[0.05 to 1.16]

No. of daily life slip falls
(rate, 95% CI)

9
(0.13, 0.03 to 0.23)

13
(0.19, 0.03 to 0.35)

-0.06
[-0.28 to 0.16]

0.68
[0.21 to 2.16]

No. of daily life trip falls
(rate, 95% CI)

27
(0.39, 0.10 to 0.67)

33
(0.48, 0.24 t0 0.72)

-0.09
[-0.47 to 0.28]

0.81
[0.33 to 1.94]
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eTable 4. Results of Sensitivity Analysis Adjusting for Age, Sex, and Previous

Falls
Outcome PBT group Control group Absolute Relative
(n=70) (n=70) Difference difference
Person years of follow-up 71.5 70.4 - -
62 78 -0.30 0.74

No. of falls (rate, 95% CI)*®

(0.86, 0.58 to 1.14)

(1.16, 0.80 to 1.52)

[-0.75 to0 0.15]

[0.48 to 1.16]

Participants with at least one 34 39 -0.07 0.88
fall (%) (49%) (57%) [-0.22 to 0.08] [0.65 to 1.17]
Participants with two or 11 15 -0.05 0.75
more falls (%) (16%) (21%) [-0.17 to 0.06] [0.39 to 1.43]
Time to first fall, days 94 142 1.44
(median, IQR) (91 to 148) (107 to 177) ) [0.88 to 2.36]
No. of fall-related injuries 25 34 -0.14 0.72

(rate, 95% CI)®

(0.35,0.19 to 0.50)

(0.48, 0.29 to 0.67)

[-0.38 t0 0.11]

[0.40 to 1.30]

Participants with at least one 17 24 -0.10 0.71
fall-related injury (%) (24%) (34%) [-0.25 to 0.05] [0.43 to 1.19]
No. of fall-related healthcare 2 8 -0.09 0.25

contact (rate, 95% CI)°

(0.03, -0.01 to 0.07)

(0.12, 0.04 to 0.20)

[-0.18 to 0.00]

[0.06 to 1.25]

Participants with at least one

: 2 7 -0.07 0.29
fall-related hospital contact (%) (10%) [-0.15 10 0.01] [0.06 to 1.33]
(o)
No. of slip falls 9 13 -0.05 0.71
(rate, 95% CI)® (0.13,0.03t0 0.23) | (0.18,0.07 to 0.30) [-0.21 t00.10] [0.27 to 1.90]
No. of trip falls 26 33 -0.08 0.71

(rate, 95% CI)®

(0.36, 0.19 to 0.53)

(0.50, 0.27 to 0.74)

[-0.47 t00.31]

[0.36 to 1.40]

primary outcome; ® over-dispersed data, negative binomial regression; PBT = Perturbation-based balance training
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eTable 5. Results of Sensitivity Analysis Following the Per-Protocol Principle

Outcome PBT group Control group Absolute Relative
(n=63) (n=68) Difference difference
Person years of follow-up 65.3 69.3 - -
60 78 -0.21 0.82

No. of falls (rate, 95% CI)*

(0.95, 0.61 to 1.29)

(1.16, 0.78 to 1.54)

[-0.72 to 0.30]

[0.50 to 1.33]

Participants with at least one 33 39 -0.05 0.91
fall (%) (47%) (57%) [-0.22 to 0.12] [0.67 to 1.25]
Participants with two or 10 15 -0.05 0.72
more falls (%) (14%) (21%) [-0.22 t00.12] [0.35 to 1.49]
Time to first fall, days 119 142 1.41
(median, IQR) (90 to 148) (107 to 177) ) [0.87 to 2.28]
No. of fall-related injuries 23 33 -0.13 0.74

(rate, 95% CI)°

(0.36, 0.19 to 0.53)

(0.49, 0.29 to 0.69)

[-0.39 to 0.14]

[0.40 to 1.39]

Participants with at least one 16 24 -0.10 0.72
fall-related injury (%) (25%) (35%) [-0.26 to 0.06] [0.42 to 1.23]
No. of fall-related healthcare ) 8 -0.09 0.27

contacts (rate, 95% CI)"

(0.03,-0.01 to 0.08)

(0.12,0.03 t0 0.21)

[-0.19 t0 0.01]

[0.05 to 1.31]

Participants with at least one

. 2 7 -0.07 0.31
fall-related hospital contact (%) (10%) [:0.16 t0 0.01] [0.07 to 1.44]
(%)
No. of slip falls 9 13 -0.05 0.73

(rate, 95% CI)®

(0.13,0.03 to 0.25)

(0.19, 0.06 to 0.32)

[-0.22 t0 0.12]

[0.27 t02.03]

No. of trip falls
(rate, 95% CI)®

26
(0.41,0.19 t0 0.63)

33
(0.49,0.25 t0 0.73)

-0.08
[-0.41 to 0.24]

0.84
[0.41 to 1.72]

2 primary outcome; ® over-dispersed data, negative binomial regression; PBT = Perturbation-based balance training
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A — With a history of falls within the previous 12 months

eTable 6. Results of Sensitivity Analysis Stratifying Participants by Fall History

PBT group Control group Absolute Relative
(n=28) (n=29) difference difference
Person years 28.9 28.9 - -
48 53 -0.16 0.91

No. of falls (rate)®

(1.67,0.96 t0 2.37)

(1.83,1.07 to 2.59)

[-1.20 to 0.87]

[0.50 to 1.65]

B - Without a history of falls within the previous 12 months

PBT group Control group Absolute Relative
(n=42) (n=41) difference difference
Person years 42.5 41.4 - -
14 25 -0.27 0.55

No. of falls (rate)?

(0.33,0.17 to 0.48)

(0.60, 0.31 to 0.90)

[-0.60 to 0.05]

[0.28 to 1.08]

* over-dispersed data, negative binomial regression
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eAppendix 4. Supplemental Methods and Results of Multiple Imputations

Due to a high number of missing data in the laboratory fall outcome, we conducted a sensitivity analysis with
multiple imputations. A multivariant imputation by chained equations model imputes missing data across all
time points and participants, and this model is appropriate when data are missing at random. The imputed data
were applied in the analytic model as the non-imputed data using the “mi estimate” (Poisson regression for
laboratory fall rates; linear mixed model for the proportion of slip and trip fallers). All imputations were
conducted in STATA version 17.0 (Statacorp LLC, College Station, Texas, USA). The variables used in the

model are outlined in the table below:

Variables without missing data are used for the | Variables with missing data that were imputed
prediction of imputed values on other variables and used for the prediction of imputed values

on other variables

Baseline laboratory trips

Baseline laboratory slips

Baseline Age

Baseline Sex

Baseline previous daily life falls

Baseline Frailty

Baseline Physical activity levels

Baseline Activity of daily living functionality
. Baseline No. of medications

10. Baseline Gait speed

11. Baseline Dual-task Gait speed

12. Baseline Stepping reaction speed

13. Baseline Static balance*

14. Baseline Dual task Static balance*

15. Baseline Short Physical Performance Battery
16. Baseline Executive function

17. Baseline Fear of Falling

18. Baseline Quality of life

* CoM displacement speed

Post-training laboratory trips
6-month follow-up laboratory trips
12-month follow-up laboratory trips
Post-training laboratory slips
6-month laboratory slips

12-month follow-up laboratory slips

R R N
R

A two-stage approach was employed for each of the imputed outcomes. First, a pilot analysis using 20
imputations was conducted. Second, using these results, the actual number of imputations was calculated using
the “how_many_imputations” command.'

Results of analysis

The rate of laboratory falls in the analysis following multiple imputations was similar to the primary analysis.

A significantly lower rate of laboratory falls was present in the PBT compared to the control group at the post-
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training test (IRR: 0.21, 95% CI, 0.10 to 0.44, 12 imputations) 6-month follow-up (IRR: IRR: 0.52, 95% CI,

0.29 to 0.91, 16 imputations), and 12-month follow-up (IRR: 0.44, 95% CI, 0.24 to 0.80, 27 imputations).
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eTable 7. Adverse Events Reported During the Study

Date Description
‘1 ~gth What: Tiredness
April 2572021 During: TW session 2
May 6 2021 What: Muscle sprain in quadriceps

During: PBT session 1

May 17" 2021

What: Sciatic nerve irritation
During: following PBT sessions 1 and 2
Note: The participant has a history of sciatic nerve irritations

nd What: Knee injury (clinical suspicion of ligament injury)
July 272021 During: PBT session 3
What: Foot pain
July 27" 2021 When: TW session 2
Note: Participant has a Charcot's foot
nd What: Mental tiredness
August 272021 During: PBT session 1
th What: Delayed Onset Muscle Soreness in the calf
September 2172021 During: following PBT sessions 1 and 2
d What: Hamstring soreness
September 237 2021 During: PBT session 1
th What: Groin discomfort
September 2772021 During: PBT session 3
What: Hip soreness
th During: PBT sessions 1 and 2
September 287 2021 Note: participant informs that hip soreness is usual during physical
exercise
th What: Hamstring soreness
September 287 2021 During: PBT session 1
What: Knee soreness
September 29™ 2021 During: PBT session 2

Note: participant has knee arthritis

October 1" 2021

What: Mental tiredness
During: PBT session 2

October 5" 2021

What: Hip soreness
During: PBT session 3

October 7" 2021

What: Mental tiredness
During: PBT session 2

October 13" 2021

What: Knee soreness
During: PBT session 2

November 182021

What: Pain in the foot
When: PBT session 1
Note: Participant informs that foot pain is often experienced after
physical exercise

November 25" 2021

What: Pain in the ankle
During: PBT session 4
Note: The participant has previously broken the ankle and often
experiences pain during physical exercise

April 772022

What: Knee soreness
During: PBT session 2
Note: participant has knee arthritis

April 28™ 2022

What: Hip soreness
During: PBT session 3
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Note: Participant informs that hip pain is often experienced after
physical exercise
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