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Abstract Objective: To investigate the feasibility and efficacy of short-term functional power
training and further examine whether the addition of cognitive training targeting sustained
attention and inhibitory control would augment the effect on the outcomes.
Design: Randomized pilot study.
Setting: Clinical research facility.
Participants: Community-dwelling primary care patients (N=25) aged >65 years with mobility
limitation within the VA Boston Healthcare System.
Interventions: Participants were randomly assigned to either functional power training (n=14)
or functional power+cognitive training (n=11), offered 3 times a week for 6 weeks. Session dura-
tions were either 70 minutes (functional power+cognitive training) or 40 minutes (functional
power training).
Main Outcome Measures: We evaluated feasibility (dropouts, attendance), mobility perfor-
mance (Short Physical Performance Battery [SPPB]), leg power [stair climb test]), dynamic bal-
ance [figure-of-8], and gait characteristics [gait speed, stance time, step width, swing time,
step length, variabilities under single-task and dual-task conditions]). Nonparametric analyses
were used to compare overall pre-post changes and between-group differences.
Results: Of the 39 veterans screened, 25 were randomized and enrolled. Twenty-one men with
a mean age 76§7 years completed the study; 86% were white. Participants had a mean SPPB
score of 8.3§1.6 out of 12. For those completing the study, overall attendance was 79%. Among
all participants, clinically relevant and/or statistically significant median change in mobility per-
formance (Δ1 point), leg power (Δ25.0W), dynamic balance (Δ-1.1s), and gait characteristics
(gait speed [Δ0.08s, Δ0.09s], step length [Δ1.9cm, Δ3.8cm], and stance time [Δ-0.02s, Δ-0.05s]
under single- and dual-task, respectively) were observed after 6 weeks of training. There were
no statistically significant group differences in dropouts, attendance rate, or any of the out-
comes based on cognitive training status.
Conclusions: Short-term functional power training with or without a cognitive training led to
clinically meaningful improvements in mobility performance, leg power, dynamic balance, and
gait characteristics. These findings add to the body of evidence supporting the benefits of func-
tional power training on clinically relevant outcomes. Additional cognitive training did not have
an added effect on the study outcomes from our study. Further research is needed.
Published by Elsevier Inc. on behalf of American Congress of Rehabilitation Medicine. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Slow gait speed affects older adults’ independence, quality
of life, and is predictive of future disability and hospitaliza-
tion.1 A gait speed <1.0 m/s and a 0.1 m/s reduction in gait
speed are both associated with an increased risk for mobility
limitations, disability, worsening health status, and higher
health care utilization.2 Thus, older adults with slow gait
speed are at higher health risk and could potentially benefit
from training to improve gait speed.

Functional power training, Increased Velocity Exercise
Specific to Task (InVEST), is a progressive task-specific train-
ing that is beneficial for improving slow gait speed. InVEST
targets mobility skills and leg power among older adults.
Although previous studies of 12-16 weeks of InVEST training
have demonstrated clinically meaningful improvements in
gait speed (>0.1m/s), mobility (>1.0 units on the Short Phys-
ical Performance Battery [SPPB]), and leg power (>10%)
among mobility-limited older adults,3,4 the length of treat-
ment may not be feasible for payors or providers in busy
ambulatory rehabilitation settings. Therefore, it is valuable
to examine whether similar results could be obtained with a
shorter duration of functional power training, which may be
more clinically relevant and implementable in routine care.
As far as we know, the efficacy of short-term functional
power training on clinically relevant outcomes is unknown.
In addition, the feasibility of a short-term functional power
training among veterans within the Veteran Affairs setting
has never been evaluated.

In addition to examining gait speed, there is a substantial
growing interest in investigating spatial and temporal gait
characteristics such as step length, step width, swing time,
and their variabilities.5,6 Gait characteristics can help iden-
tify underlying causes of gait dysfunction that are associated
with injuries, falls, and reduced quality of life7 and are also
amenable to training.8,9 Furthermore, stance time variaibl-
ity (ie, step-to-step variability in the time from initial foot
contact until final foot contact) of >0.034 seconds is associ-
ated with greater risk for future disability.10 However, the
effects of functional power training on gait characteristics
are not known.

Furthermore, although walking is a mobility task, emerg-
ing evidence suggests that higher-level cognitive processes
such as executive function and attention are involved, espe-
cially during challenging walking conditions.11,12 Gait dys-
function and cognition are interrelated; hence, impaired
gait characteristics are more common in older adults with
cognitive impairment compared with cognitively healthy
older adults.13 Given these relationships, cognitive training
may influence mobility outcomes and gait characteristics.
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For example, a previous randomized controlled trial study-
ing 10-week computer-based cognitive training observed
slower decline in balance and improved dual-task gait speed
over the controls.14 Tonic and Phasic Alertness Training
(TAPAT) is a validated computerized cognitive training shown
to improve nonspatial and spatial attention and executive
functions in populations such as patients with stroke, trau-
matic brain injury,15,16 and healthy older adults.17 However,
the feasibility or the effects of TAPAT on mobility perfor-
mance on mobility-limited older veterans have never been
studied.

Therefore, the objectives of this study were: (1) to exam-
ine the feasibility of functional power training with and
without the addition of cognitive training; (2) to examine
the efficacy of a short-term, 6-week functional power train-
ing on mobility performance, leg power, dynamic balance,
and gait characteristics among all participants; and (3) to
discover whether the addition of TAPAT would augment the
effect on outcomes. We hypothesized that it is feasible to
deliver short-term functional power training among mobil-
ity-limited community-dwelling older veterans and that it
would produce clinically meaningful improvements in
clinically relevant outcomes. In addition, we hypothesized
that cognitive training would also be feasible and would pro-
duce significantly greater improvements after 6 weeks of
training.
Methods

This 6-week randomized pilot trial was conducted at the
New England Geriatric Research, Education and Clinical Cen-
ter at Veterans Affairs Boston Healthcare System (VABHS).
The Institutional Review Board of VABHS approved this pro-
tocol, and all study participants provided written informed
consent. The protocol was registered retroactively with the
Clinical Trials Registry (NCT04446455, clinicaltrials.gov).

Recruitment and eligibility

Potentially eligible primary care patients within VABHS
were identified through an electronic patient database.
The computer algorithm guided the database search based
on study inclusion criteria. A letter was sent to those who
were identified as potentially eligible participants describ-
ing the study and that they had the opportunity to opt in
and undergo a phone screening. Participants were initially
screened over the phone and then scheduled for a final
screening and assessment visit at the clinical research lab-
oratory. Inclusion criteria for the study were: (1) aged 65-
90 years; (2) at least 1 of the following: >1 or more falls in
the past year, difficulty or task modification when climbing
1 flight of stairs, or difficulty or task modification when
walking 0.5 mile; and (3) ability to speak and understand
English. The exclusion criteria for the study were: (1) pres-
ence of a terminal disease; (2) major medical problem
interfering with safe and successful testing; (3) major sur-
gery in the previous 3 months; (4) planned major surgery;
(5) baseline SPPB <4 or >10; (6) probable dementia (Modi-
fied Mini Mental Status ≤77)18; and (7) inability to safely
complete the 400-meter walk test.
Randomization and training

Participants were randomly assigned to either 6-week
InVEST training plus TAPAT (InVEST+TAPAT) or InVEST train-
ing only (InVEST only) with an allocation ratio of 1:1. A
random allocation sequence was generated by the study
statistician, and randomization was stratified according to
baseline mobility using an SPPB cutoff point of 9. The per-
muted block design was used to preserve blinding of par-
ticipants to their assignment while guarding against bias.
A study coordinator (R.H.) enrolled and assigned groups.
For participants in the InVEST+TAPAT group, training ses-
sions began with approximately 30 minutes of TAPAT using
a desktop computer. Both groups participated in a 40-min-
ute InVEST training session that included warm-up and
cool-down exercises. Participants engaged in 3 training
sessions per week for a maximum of 18 training sessions.
All assessments and training were conducted at clinical
research facility in VABHS.

InVEST training consisted of progressive resistance
training exercises that mirror functional tasks.3,4 Some
exercises were performed with concentric action per-
formed as quickly as possible to optimize force production
and speed of movement, whereas others emphasized the
endurance of trunk muscles and limb range of motion.
Exercises were performed wearing a weighted vest and
progressed over the course of training by changing the
number of sets, repetitions (maximum, 3 sets£ 10 repeti-
tions), and/or weight in the vest.4 Throughout the super-
vised training, each participant’s exercise intensity
(15-point Borg Rating for Perceived Exertion, Borg Rating
for Perceived Exertion19) was recorded and used to guide
the individual progression of the functional power train-
ing. Progression and resistance used in the InVEST training
were standardized across all participants.

TAPATwas designed to improve participants’ intrinsic reg-
ulation of alertness and executive function. Specifically,
TAPAT trains sustained attention by responding to stimuli
continuously and trains response inhibition during infre-
quently presented no-go trials (phasic, transient acts of
inhibitory control). In each round, participants were famil-
iarized with 20 color images from a category of objects (eg,
chairs, sunsets, bears) and were instructed to press for all
19 of the ‘nontarget’ images, sustained attention, but with-
hold their response for the 1 specific ‘target’ image, inhibi-
tion control. The object category was changed for each
round (24 object categories in total) and progressed from
the easiest to discriminate to the most difficult to discrimi-
nate. Each training session was composed of two 12-minute
sessions of TAPAT.

Each TAPAT round consisted of 360 images presented in
randomized order with each shown for 500 milliseconds with
intertrial intervals of 1, 1.5, and 2 seconds. At the start of
training, the target image frequency was 20% of trials, a
moderate level of difficulty. After each round, the target
frequency was adjusted to the participants’ level of perfor-
mance to ensure training was adequately challenging for
every participant. For example, if the target withholding
accuracy was >90%, we decreased the target frequency by
5%, making the task more challenging. If the target with-
holding accuracy was <75%, we increased the target fre-
quency by 5%, making the task easier.
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Measurements

Study feasibility was evaluated by the number of study par-
ticipants that we recruited and retained in the study and by
the percentage adherence to treatment. Attendance was
recorded for each treatment session.

We examined mobility performance using the SPPB. The
SPPB measures 3 domains of mobility: balance, gait speed,
and chair stand.20 Changes in SPPB of 0.5 units and 1.0 units
are characterized as a small and large clinically meaningful
change, respectively.21,22 Leg power was assessed using the
modified stair-climbing-test. For this test, participants were
instructed to ascend 1 flight (4 steps) of stairs as quickly as
possible. Lower body power was calculated with the follow-
ing formula: power=(body weight [kg])£ (9.8 m/s2)£ (stair
height [m])/(time[s]).23 Changes of 9%-10% of lower body
power were characterized as clinically meaningful
changes.24 The figure-of-8 was used to assess dynamic bal-
ance by measuring the time to walk a curved path around 2
cones positioned 5 feet apart.25

Gait characteristics were examined under usual walking
(single-task) and walking while talking (dual-task) condi-
tions. Participants walked on a sensored Zeno Walkwaya

under 2 walking conditions. For the dual-task, participants
recited the letters of the alphabet aloud (eg, a, b, c, etc)
while walking.26 Walking speed for all 3 conditions were
self-selected. Changes in gait speed of 0.05 and 0.10 m/s
were characterized as small and large clinically meaningful
differences, respectively.21,22 Spatial gait characteristics,
including step length and step width, and temporal gait
characteristics, including stance time and swing time, were
examined. For each gait characteristic, standard deviations
derived from all steps were used as measures of variability.27

The clinically meaningful change in gait variability was 0.01
seconds for stance time and swing time variability and
0.25 cm for step length variability.28 Stance time variability
was associated with impairments in the cognitive function
and central processing and step width variability was associ-
ated with balance and sensory impairment among a large
sample of diverse community-dwelling older adults.27 Per-
formance measurements were collected at baseline and
after the 6-week program.

Participants’ sociodemographic information, including
age, sex, race, and educational attainment, was obtained at
baseline. Height and weight were measured, and body mass
index was calculated. Global cognition was assessed using
Modified Mini Mental Status,18 and comorbidity was assessed
using a questionnaire.29 Depression was measured by the 10-
item Center for Epidemiologic Studies-Depression Scale.30
Statistical analysis

Statistical analyses were performed using STATA software
(version 15).b The distribution of all variables was inspected
using descriptive statistics. Demographic, health character-
istics, and study outcomes were examined according to
training allocation. Nonparametric tests were used to evalu-
ate the effect of treatments because of the small sample
size. The Wilcoxon signed-rank test was used to evaluate
pre-post changes for all, and 2-sample Wilcoxon rank-sum
test was used to examine the between-group differences.
Pre-post changes were expressed in median changes to
observe the effect in the original units. Sensitivity analysis
was conducted using a multivariate linear regression model
adjusting for baseline value. Statistical significance was
determined with 2-sided tests at a P value of <.05 for mobil-
ity performance, leg power, and dynamic balance; however,
we used a corrected P value <.01 for gait characteristics
because of the potential for type I error due to a large num-
ber of variables evaluated. Given that this was a pilot study,
our findings were also interpreted in terms of clinically
meaningful changes.
Results

We present our Consolidated Standards of Reporting Trials
diagram for screening, enrollment, and follow-up in figure 1.
Of the 39 older veterans assessed for eligibility, 25 were eli-
gible, consented to participate, and were randomized (14 to
the 6-week InVEST only group, 11 to the InVEST+TAPAT
group). To meet our timeline for this pilot study within bud-
get, we terminated our recruitment after 25 participants
were enrolled. One participant was unable to complete the
gait assessment. There were no baseline differences
between participants who completed the study and partici-
pants who dropped out of the study. The reasons for drop-
ping out of the study are shown in figure 1.

The average age of the 21 participants was 76 years
(range, 66-90y). All participants were men, 57% had a col-
lege degree, and 86% were White. Table 1 describes the
baseline characteristics of the 21 participants who com-
pleted either the InVEST+TAPAT training (n=11) or InVEST
only training (n=10). Study variables exhibited skew. No sta-
tistically significant differences (P<.05) in baseline demo-
graphics, health characteristics, and primary outcomes
were identified between the training groups. Certain gait
variability characteristics (swing time, stance time, step
length) were statistically and clinically different between
the groups at baseline. Among those who completed the
study, overall exercise class attendance rate was 79%, with
76% for the InVEST only and 82% attendance for the InVEST
+TAPAT groups. There were no statistical differences in the
dose of the functional power training between the 2 groups.
Table 2 presents mobility performance before and after
InVEST training. We observed statistically significant pre-
post changes in leg power and figure-of-8. With the SPPB,
we observed a clinically meaningful median change of 1,
which did not achieve statistical significance (P=.13).

Table 3 presents gait characteristics before and after the
InVEST training under single- and dual-task conditions. The
6-week InVEST training led to improvements in several
gait characteristics. We observed statistically significant
improvements in median gait speed, step length, and stance
time under both single- and dual-task. We observed marginal
median changes in stance time and swing time variabilities
under certain walking conditions. Other changes in gait vari-
ability measures were not statistically significant.

We did not observe any statistically significant differen-
ces between training groups on any of the outcomes (tables 4
and 5). However, we observed clinically meaningful changes
in SPPB in the InVEST+TAPAT (≥1 score, effect size=0.25)
group and greater change in the InVEST only group in gait



Fig 1 Enrollment and participation flow diagram.
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speed and figure-of-8. Further adjustment for baseline val-
ues did not materially alter the findings.
Discussion

The major findings of this study demonstrate that, as
hypothesized, the retention and adherence rates for the
short-term InVEST functional power training with and with-
out cognitive training were acceptable, suggesting that this
type of training is feasible to be delivered in the VA setting.
In addition, the functional power training produced statisti-
cally and/or clinically meaningful changes in mobility, leg
power, dynamic balance, and gait characteristics. Contrary
to our hypothesis, we did not observe any statistically signifi-
cant difference in study outcomes based on cognitive train-
ing status.

Although the functional power training with cognitive
training group had a high attendance rate (82%), the amount
of time dedicated to familiarizing the veterans with how to
use the TAPAT was substantial. TAPAT cognitive training was
not originally designed for older adults. For the older veter-
ans who were included in this study, multiple visits were
required before they understood how to use the TAPAT.
Thus, teaching time on how to use TAPAT may be greater for
older veterans compared with younger individuals. This sug-
gests that TAPAT cognitive training may need to be further
modified to meet the needs of aging veterans.

Previous studies of 12-week4 and 16-week3 InVEST proto-
cols demonstrated increased SPPB score, leg power, and gait
speed. Although the short-term 6-week InVEST training had
smaller mean changes compared with the 12-week InVEST
training conducted in the mobility-limited civilian sample
for SPPB score (Δ2.7 vs Δ0.7) and gait speed (Δ0.13 m/s vs
Δ0.07 m/s), the improvements exceeded thresholds that are
deemed clinically meaningful in similar populations.21 Addi-
tionally, our observed smaller magnitude of changes may
have been owing to the shorter duration of training, the fact
that these prior studies targeted patients with greater
severity of mobility limitations, and/or that these studies
also included women.3,4 The short-term functional power
training produced statistically significant and clinically
meaningful improvements in leg power from baseline
(13%)24 and also improved dynamic balance. The improve-
ment in figure-of-8, a measure of dynamic balance, was sim-
ilar to changes observed within a prior 12-week study
targeting the timing and coordination of gait.31

In this study, after 6 weeks of functional power training,
we observed statistically significant improvements in several
gait characteristics under both single- and dual-task



Table 1 Baseline characteristics of veterans aged ≥65 years with slow gait speed randomized to either InVEST+TAPAT training or
InVESTonly training

Characteristic All (n=21) InVEST+TAPAT (n=11) InVEST Only (n=10) P Value*

Mean § SD

Age, y 75.71§6.68 74.91§6.04 76.60§7.55 .57
BMI, kg/m2 30.60§8.17 31.08§4.85 30.07§11.02 .18
No. of chronic conditions 6.48§3.56 6.64§3.64 6.30§3.65 .72
3MS score 94.33§4.52 94.91§2.88 93.70§5.94 .86
Depression score 0.52§0.98 0.55§1.04 0.50§0.97 .97
Mobility, leg power, and dynamic balance
SPPB score 8.30§1.60 8.70§0.90 7.90§2.10 .63
Leg power, W 214.40§57.98 220.92§60.60 206.43§57.13 .62
Figure-of-8, s 11.85§4.21 10.52§3.12 13.30§4.90 .23
Single-task gait characteristics
Gait speed, m/s 0.95§0.20 1.01§0.17 0.89§0.22 .26
Stance time, s 0.83§0.23 0.79§0.07 0.87§0.16 .21
Swing time, s 0.41§0.04 0.40§0.02 0.42§0.05 .17
Step length, cm 57.26§9.27 58.72§7.38 55.80§11.06 .71
Step width, cm 10.14§4.22 9.69§3.40 10.59§5.06 .82
Stance time SD, s 0.04§0.02 0.03§0.01 0.05§0.02 .02
Swing time SD, s 0.03§0.01 0.02§0.01 0.03§0.01 .05
Step length SD, cm 3.74§1.40 2.95§0.76 4.53§1.46 .01
Step width SD, cm 2.83§0.90 2.64§0.82 3.02§0.97 .45

n (%)

White 18 (85.71) 10 (90.91) 8 (80.00) .48
College graduate 12 (57.14) 6 (54.55) 6 (60.00) .80

* Two-sample Wilcoxon rank-sum (Mann-Whitney) test or chi-square test for InVEST+TAPAT vs InVEST.

Abbreviations: BMI, body mass index; 3MS, Modified Mini-Mental State.
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conditions. The 6-week functional power training resulted in
similar improvements in step length observed from a 24-
week dual-task treadmill training program that combined
treadmill walking with tasks32 but lesser magnitude of
change compared with a 6-week progressive dual-task tread-
mill training program that combined treadmill and virtual
reality display conducted in community-dwelling older
adults.9 In general, improvements in gait variability meas-
ures were not consistent and did not reach clinically mean-
ingful thresholds.33,34

Given the interrelatedness between gait and cognition,
we hypothesized that additional cognitive training via TAPAT
would produce additional benefits in outcomes. However,
there were no statistically significant differences in out-
comes based on TAPAT status. Despite the lack of statistical
significance, we observed clinically meaningful changes in
SPPB score (≥1 score) favoring the InVEST+TAPAT group and
greater improvements in gait speed and dynamic balance
favoring the InVEST only group. Thus, further research is
Table 2 Observed changes in leg power and mobility performance

Variable Pre* Post*

SPPB score 9 (8; 9) 9 (9; 11)
Leg power, W 197.67 (185.89; 229.29) 225.85 (20
Figure-of-8, s 11.06 (8.90; 13.88) 9.68 (7.18

* Values are median (quartile 1; quartile 3).
y Wilcoxon signed-rank testing within group.
needed to examine the effect of additional cognitive train-
ing on mobility.

Furthermore, there are other reasons that we may not
have seen significant differences based on cognitive
training status. For example, among our sample of older
veterans with mobility limitations, there was minimal
prior experience with computers. As previously men-
tioned, participants may have been familiarizing them-
selves with computer usage for the first several weeks,
hence our 6-week training period may not have had suffi-
cient time to observe an effect. In addition, prior studies
that used cognitive-based intervention on mobility per-
formance used cognitive training programs trained execu-
tive function specifically in the domains of visuospatial
working memory, processing speed, and inhibition.14,34

Thus, although TAPAT focused on attention, sustained
attention, and inhibition,15 other untrained aspects of
executive function may affect mobility performance
more strongly.
outcomes in response to InVEST training (n=21)

Change* P Valuey

1 (−1; 3) .129
7.61; 260.66) 24.98 (10.34; 38.77) .008
; 11.28) −1.10 (−3.29; −0.18) .027



Table 3 Observed changes in gait characteristics under single- and dual-task conditions in response to InVEST training (n=20)

Variable Single-Task* Dual-Task*

Pre Post Pre Post

Gait speed, m/s 0.98 (0.84; 1.08) 1.06 (0.89; 1.16)z 0.87 (0.78; 0.99) 0.98 (0.84; 1.11)z

Stance time, s 0.81 (0.75; 0.85) 0.77 (0.74; 0.81)z 0.85 (0.78; 0.91) 0.79 (0.74; 0.86)z

Swing time, s 0.40 (0.37; 0.42) 0.40 (0.39; 0.42) 0.41 (0.39; 0.45) 0.41 (0.39; 0.43)
Step length, cm 57.64 (52.83; 63.87) 59.37 (57.37; 64.77)z 55.79 (50.11; 60.33) 58.1 (54.05; 63.95)z

Step width, cm 9.59 (6.77; 13.11) 9.92 (7.48; 13.87) 9.49 (7.04; 12.61) 9.90 (7.09; 13.42)
Stance time SD 0.038 (0.031; 0.049) 0.033 (0.028; 0.048)y 0.047 (0.033; 0.087) 0.044 (0.027; 0.056)y

Swing time SD 0.021 (0.015; 0.033) 0.021 (0.015; 0.031) 0.028 (0.020; 0.054) 0.023 (0.018; 0.029)y

Step length SD 3.265 (2.746; 4.769) 3.302 (2.980; 6.041) 3.451 (2.833; 4.011) 3.569 (2.565; 4.569)
Step width SD 2.798 (2.107; 3.315) 2.613 (2.079; 3.129) 2.718 (2.078; 3.260) 2.736 (2.211; 3.120)
* Values are median (quartile 1; quartile 3).
y Wilcoxon signed-rank testing within group, pre-post changes P<.05.
z Wilcoxon signed-rank testing within group, pre-post changes P<.01.

Table 4 Observed changes in mobility performance out-
comes in response to either InVEST+TAPAT training or InVEST
only training (n=21)

Variable InVEST+TAPAT InVEST Only P Value*

SPPB score 1 (0; 3) 0 (−1; 1) .250
Power, W 23.4 (12.7; 2.5) 25.2 (7.5; 38.2) .621
Figure-of-8, s −0.6 (−2.8; 1.2) −1.7 (−4.1; −0.7) .181

NOTE. Values are median change (post-pre) (quartile 1; quartile 3).
* Two-sample Wilcoxon rank-sum (Mann-Whitney) testing

between-group differences.
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Interestingly, among the gait variability measures, we
observed the most improvement in stance time variability,
which is associated with central processing and psychomotor
function.10 At baseline, the average stance time variability
for all participants exceeded a clinically relevant threshold
associated with developing future disability (0.034s).10

However, with training, stance time variability decreased
(improved) and the sample average was no longer above this
threshold. Brach et al10 also observed improvements in
stance time variability after 12 weeks of timing and
Table 5 Observed changes in gait characteristics under single- and
ing or InVESTonly training (n=20)

Variable Single-Task

InVEST+TAPAT InVEST Only

Gait speed, m/s 0.06 (0.02; 0.10) 0.09 (−0.01; 0.15)
Stance time, s −0.01 (−0.04; 0.01) −0.04 (−0.05; -0.0
Swing time, s 0.002 (−0.006; 0.007) −0.016 (−0.030; −
Step length, cm 1.36 (−0.51; 2.33) 3.46 (−0.35; 5.09)
Step width, cm 1.06 (0.10; 1.42) 0.18 (−0.38; 0.75)
Stance time SD −0.003 (−0.005; 0.002) −0.006 (−0.011; −
Swing time SD −0.001 (−0.002; 0.001) −0.002 (−0.005; 0
Step length SD 0.08 (−0.65; 0.83) 0.35 (−0.23; 1.61)
Step width SD −0.02 (−0.43; 0.32) −0.35 (−0.53; −0.

NOTE. Values are median change (post-pre) (quartile 1; quartile 3).
group differences. There were no significant differences in any of the g
coordination training that was coupled with standard
strength training. Prior InVEST studies showed that InVEST
produces greater improvements in leg power and mobility
than traditional strength training.3,4 Given the favorable
benefits on gait variability from timing and coordination
training, perhaps coupling InVEST training with timing and
coordination training may be a more effective training com-
bination.

Study limitations

There are limitations to our study that need to be consid-
ered. This pilot study was retroactively registered to Clini-
calTrials. However, we examined the objectives that were
originally proposed to limit the potential bias in publication.
In addition, we did not have a control group or a standard
strength training group for comparison; thus, it is possible
that significant changes in mobility performance could be
the result of a practice effect. However, prior InVEST studies
demonstrate superiority beyond standard resistance training
on similar outcomes but did not study gait characteristics. In
addition, given the nature of our pilot study, the sample size
was relatively small; thus, our nonsignificant findings that
exceeded clinically meaningful thresholds could be owing to
a lack of statistical power. Also, our participants were all
dual-task conditions in response to either InVEST+TAPAT train-

Dual-Task

InVEST+TAPAT InVEST Only

0.07 (0.02; 0.15) 0.12 (0.07; 0.22)
1) −0.05 (−0.06; 0.03) −0.06 (−0.15; −0.02)
0.001) 0.002 (−0.03; 0.02) −0.005 (−0.05; 0.01)

2.91 (0.55; 5.80) 5.61 (2.98; 6.31)
0.56 (0.27; 1.23) 0.66 (−0.47; 1.47)

0.004) −0.005 (−0.02; 0.01) −0.017 (−0.04; −0.01)
.001) 0.001 (−0.003; 0.003) −0.009 (−0.022; −0.002)

0.14 (−0.39; 0.82) 0.002 (−0.30; 0.59)
23) −0.02 (−0.26; 0.31) −0.09 (−0.69; 0.53)

Two-sample Wilcoxon rank-sum (Mann-Whitney) testing between-
ait characteristic outcomes between the training groups.
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men, mostly White, and relatively high functioning. We also
had treatment dropouts. Thus, we are limited in generaliz-
ing our findings, although they are consistent with what has
been observed in more diverse samples.3,4 Furthermore,
none of the participants in the pilot study were cognitively
impaired. Hence, the reasons for TAPAT cognitive training
not resulting in additional benefits may be because of the
participants’ baseline cognition. Lastly, gait speed was cal-
culated from the Zeno Walkway, which can differ from gait
speed measurement that includes an acceleration phase by
starting from standing.

Despite these limitations, several strengths of this study
are noteworthy. Our study outcomes were measured using
validated and well-studied instruments, which have estab-
lished clinically meaningful values for the majority. This
study was the first to document the efficacy of short-term
functional power training on clinically valuable outcomes.
Although we did not observe the same magnitude of efficacy
observed with longer-term training, this duration of care
produced clinically meaningful improvements and informs
the clinical utility of short-term care.
Conclusions

In conclusion, it was found that short-term functional power
training produced meaningful changes in clinically relevant
outcomes among older male veterans with mobility limita-
tions. Additional cognitive training did not have an added
effect on the study outcomes from our study, and further
research is needed. This study reinforces the contention
that functional training is a beneficial treatment for patients
with mobility limitations.
Suppliers

a. Zeno Walkway; ProtoKinetics LLC.
b. STATA software, version 15; StataCorp.
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