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Abstract

This study investigated the predictors of gait speed in community dwelling older adults while
examining interplay between physical performance and cognition on comfortable and fast
gait speed. Sixty-six community-dwelling older adults (mean age 80.8 71% female)
completed the following: 30-Second Chair Stand (30-SCS), Functional Reach (FR), Flanker
Task, Digit Symbol Substitution Test (DSST), and gait speed (comfortable and fast).
Hierarchical linear regression examined the relationship of comfortable and fast gait speeds
with physical performance (30-SCS, FR) and cognitive domains (DSST, CDT, Flanker effect).
Unique predictors of comfortable gait speed included 30-SCS (B=1.86, p<0.001), FR (B=3.37,
p=0.005), and Flanker effect (B=-0.02, p=0.05). Unique predictors of fast gait speed included
30-SCS (B=2.61, p<0.001), FR (B=3.58, p=0.04), and DSST (B=0.95, p=0.01). Both comfortable
and fast gait speed were primarily predicted by strength and balance while cognitive factors,
including executive function and processing speed, also contribute to predicting gait speed.
Lower extremity strength and balance are independently predictive of both comfortable and
fast gait speed. Executive function and cognitive inhibition, as assessed by the Flanker effect,
predicted comfortable gait speed, while processing speed, as assessed by the DSST,
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predicted fast gait speed. These results corroborate previous literature that examined
functional and cognitive domains individually.
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1. Introduction

Adults aged sixty or older numbered an estimated 962 million worldwide in 2017, with the
expectation that this number will double by 2050 [1]. In the United States alone, adults aged 65
and or older comprised 15.2% of the population in 2016, numbering 49.2 million [2]. To optimize
health and function in this growing population, clinicians and researchers alike must understand
the most influential factors on future health and wellness. Additionally, it is important to
determine inexpensive and efficient outcomes measures that can identify decline in those factors
which are amenable to intervention. Gait speed is one such factor that is both easily measurable
and has established reliability and minimum detectable change values [3, 4]. These strong
psychometric properties and versatile clinical utility have contributed to gait speed being
considered “the 6th vital sign” [5]. It is recognized as a valid tool that has demonstrated predictive
ability for both functional mobility and overall health status [3]. Gait speed has been identified as
a key indicator in other important health outcomes, such as mortality, institutionalization, and
dependence in daily activities; therefore, it crucial to understand the factors that may influence an
older adults’ gait speed [5].

Mobility through ambulation is required for independence with activities of daily living and
participation in community activities. Further, older adults must be able to vary their gait speed to
successfully and safely complete functional tasks such as hurrying to the rest room or crossing a
busy street. In a healthy population of older adults, those individuals ambulating at a speed below
a cut off of 1.0 meters per second have been found to be at higher risk for health related
outcomes including lower extremity limitations, hospitalization, and death [6]. Faster gait speeds
overall have been found to be associated with higher levels of independence and survival in older
adults [7, 8]. Both comfortable and fast gait speeds have demonstrated prognostic value for
identifying health related outcomes such as disability [9, 10], falls [11, 12], cognitive decline [13],
and mortality [11].

Current literature recognizes a number of influencing variables on gait speed including balance
[14-17], lower extremity muscle strength [14, 15, 18, 19], cognition [20-22], and demographic
characteristics (e.g. age) [17]. In particular, age related decreases in strength have a substantial
impact on physical performance including gait speed. With primary aging, type Il muscle fibers
decrease with an additional reduction in motor unit innervation [23]. Lean muscle mass decreases
as fat mass increases resulting in sarcopenia [24]. As a result, there is an overall reduction in
muscle strength, leading to potential functional mobility limitations and a higher risk for falls and
hospitalizations [25]. Multiple studies have identified both composite lower extremity muscle
strength and individual muscle strength as predictive variables for comfortable and fast gait
speeds [14, 18, 26-28]. Aranda-Garcia (2015) found that isometric knee extensor strength was the
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best predictor of fast gait speed in community dwelling older adults, explaining 47.5% of the
variance in both global characteristics and physical abilities models. Similarly, another study
reported that isometric knee extensor strength explained 36% of the variance of comfortable gait
speed among a sample of 839 older adults [18]. Balance has also been shown to influence gait
speed through assessment of various components of standing balance [14-17].

Another variable to consider during evaluation of the older adult is cognitive function and its
impact on physical abilities. Gait requires cognitive integration of motor commands and
perceptual sensory inputs to execute a normal gait cycle [29]. Daily life often requires older adults
to adapt to environmental demands while walking and, under these circumstances, cognitive
resources are in higher demand [29]. Callisaya and colleagues (2017) found that older adults with
higher levels of cognitive impairment had slower comfortable and fast gait speeds and poorer
ability to increase gait speed. Determining the most important cognitive domains related to gait
speed is essential to development of cognitive interventions for mobility decline and disability.
Domains of executive function and processing speed have been associated with gait parameters,
including gait speed [20-22, 30, 31]. Executive function includes multiple processes including
attention, planning, organizing, inhibition, and directing goal-oriented behavior. Processing speed
is the time to perceive, process, and direct cognitive information. Martin et al. (2012) found that
executive function and processing speed were independently associated with comfortable gait
speed along with other associated gait parameters. Another study found that measures of
executive function, processing speed, memory, and verbal IQ explained 16% of the variance of
comfortable gait speed among 186 community-dwelling older adults [32]. Further, it has been
reported that a faster reaction time is associated with increased comfortable gait speed with the
authors postulating that a slower reaction time may be related to reduced central processing
speed [17] To add to these findings, numerous longitudinal studies have reported that lower
baseline scores on tests of executive function, processing speed, and memory led to faster yearly
decline in walking speed [30, 33, 34]. Although these relationships are strong, few studies have
included other measures of physical function in their analyses to determine if there is shared
variance between cognitive and physical variables.

The current literature offers some insight into the role of physical and cognitive factors on
predicting gait speed, however a gap in the literature is present in regard to the interplay between
these factors. Very few studies include both physical performance and cognitive measures in the
same analyses. Understanding if shared variance exists between strength, balance, and specific
cognitive domains can guide clinical treatment when gait speed deficits are present. Further, many
studies investigating the influence of cognition have focused on comfortable gait speed, but not
fast gait speed. It is important to determine if both comfortable and fast gait speed are influenced
by the same factors or if they should be considered separately during the evaluation and
treatment of older adults as prior studies have found differences in predictor variables (Mantel et
al., 2018). Therefore, the aim of the current study was to investigate the unique predictors of both
comfortable and fast gait speed in community dwelling older adults using measures of cognition
and physical performance. Two hypotheses were made: 1) lower extremity strength and balance
would be strong predictors of both comfortable and fast gait speed with statistical control of
cognitive variables and (2) executive function would be the strongest cognitive predictor of both
comfortable and fast gait speed.
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2. Methods
2.1 Participants and Study Design

Participants included 66 community-dwelling older adults recruited from two retirement
communities in Florida. A sample size of 66 was determined based on a power of 0.80, an alpha
level of < 0.05 with a medium to large effect size as demonstrated by previous literature regarding
the predictors of gait speed, and use of four to six independent variables in a multiple linear
regression model [35]. Participants were initially screened through a telephone interview to
determine eligibility based on the following inclusion criteria: 60 years of age or older and able to
walk at least 20 feet without an assistive device. Participants provided verbal informed consent
prior to participation.

2.2 Procedure

This observational study was composed of a one-time data collection scheduled individually for
each participant. Upon receiving verbal informed consent, each participant completed a short
demographic and health questionnaire. Testing was completed at a central location within the
retirement community by the same researcher. Physical performance-based measures included
the 30-Second Chair Stand test (30-SCS) [36] and the Functional Reach test (FR) [37]. These tests
were selected because they are reliable and valid tests that are easy to perform in the clinic.
Cognitive assessments included the Mini-Mental State Examination as a measure of global
cognition, the Clock-drawing test (CDT) [38], Trail Making Test Part B (TMT-B) [39], Flanker
Compatibility Task [40], simple reaction time test, and the Digit Symbol Substitution Test (DSST)
[41]. All cognitive assessments were performed on an iPad with the exception of the TMT-B and
DSST, which were completed using a paper format. Physical performance and cognitive
assessments were completed together in one block in the order as described above, however, to
protect against order effects, the protocol was counterbalanced to have some participants
performed the physical measures first while others performed the cognitive measures first.

2.3 Gait Assessment

Gait speed was assessed with the 12-foot GAITRite® system, an electronic walkway designed to
assess spatiotemporal gait parameters [42]. To allow for acceleration before stepping on the
walkway, participants were instructed to take two steps away from the start of the walkway
before each trial and then center their body facing the walkway. Participants were asked to walk
at a “comfortable pace” on the GAITRite® for two trials and then were asked to walk “as fast as
you can while staying safe” for two trials. Gait velocity (cm/s) was recorded for each trial. The
average of the two trials (comfortable and fast) was used in statistical analyses.

2.4 Physical Performance Measures

The 30-second Chair Stand Test (30-SCS) assessed lower-extremity strength by counting the
number of full stands from a standard 17-inch chair without use of arms from a seated position in
30 seconds [36]. If a participant was unable to complete a single repetition without the use of
hands, a score of zero was recorded. To assess standing balance, the Functional Reach (FR) test
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was performed [37]. Participants were instructed to stand close to the wall without touching it
and position their arm at 90 degrees of shoulder flexion with a closed fist. Participants were then
instructed to “Reach as far as you can forward without taking a step”. The location of the 3rd
metacarpal was recorded from zero on a yardstick to the end point after reaching forward[37].

2.5 Cognitive Measures

The Clock-drawing test was used to assess executive function and visuospatial function [38].
Participants were presented with a pre-drawn blank circle and asked to “draw the numbers on the
circle to make it look like a clock and draw the hands to read 10 past 11 o’clock”. The scoring
method described by Watson and colleagues was used with a normal score ranging from 0-3 and
abnormal score ranging from 4-7 [43]. The TMT-B was used to assess executive function and set-
shifting [39]. Participants were instructed to connect 25 circles in an ascending pattern, without
lifting the pencil, with the task of alternating between numbers and letters (numbers 1-13; letters
A-L). Scores were reported as the number of seconds to complete the task, with higher scores
representing greater cognitive impairment [39].

The Flanker Compatibility Task was used to assess executive function, cognitive inhibition, and
selective visual attention [40]. This test was administered using the PsychLab101 iPad app [44].
Participants were instructed to decide whether they saw a square or a diamond within a display of
four rings presented on the screen while ignoring any other shapes that appeared to the side of
the array of rings (see Figure 1). Test trials were either congruent (the stimulus matched the
stimulus to the side of the rings), incongruent (the stimulus did not match the stimulus to the side
of the rings), or neither (no distractor stimulus appeared). The Flanker effect has been described
as the effect of the conflict resolution on performance, such that congruent stimuli produce faster
and more accurate responses than incongruent stimuli [45] In this study, the Flanker effect was
calculated as the difference in mean reaction time between congruent and incongruent trials [45].

\ £

< & O

Figure 1 Flanker compatibility task (Neurobehavioral Systems, 2015). Used to assess
executive function, cognitive inhibition, and selective visual attention and administered
using the PsychlLab101 iPad app (Neurobehavioral Systems, Inc., Berkeley CA) [38-40].
Participants were instructed to identify if the target stimulus in the rings was a square
or a diamond, while ignoring distractor stimuli outside the rings. Test trials included
distractor stimuli that were either congruent (right), incongruent (middle), or neither
(left).
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A simple reaction time test was also administered using the PsychlLab101 iPad app [44]
Participants were instructed to touch the iPad screen as fast as possible when they saw the
stimulus appear on the screen. The score was recorded as the average reaction time (milliseconds)
for the total number of trials given. Lastly, the Digit Symbol Substitution Test was used to assess
processing speed [41]. Participants matched a given number (1-9) to its corresponding symbol
using the key grid at the top of the testing paper (see Figure 2). Participants were instructed to fill
in as many boxes as possible in 90 seconds, in the order that they appeared. The number of boxes
completed (maximum = 90) were recorded.

-
' [ | SCORE
o |1 (| 2[|3||4]||5]|]|6]||7]|8]|]|9|
symeoL |— | | L || 2] L U 0 /\‘ X —
SAMPLES

211131712418 |1|5|412|1]|3[/2|1]4|12]|3]|5|/2]|3]11]4]16]|3

Figure 2 Digit symbol substitution test [41]. Used to assess processing speed [41].
Following practice of the sample boxes, participants were instructed to match the
correct corresponding symbol into the numbered boxes in the order that they are
presented below. The number of boxes completed in 90 seconds was recorded.

2.6 Statistical Analysis

Data were input into SPSS Statistical Software (Version 22.0, IBM Statistics) for analysis.
Following preparatory analyses, descriptive statistics were used for sample representation and
comparison to known normative data. Bivariate correlation (Pearson’s r) analyses were examined
to determine the level of association between the dependent variables of comfortable and fast
gait speed and the independent variables of physical performance and cognition. Bivariate
correlation was used to assist in determination of which independent variables would be included
in the regression analyses.

The results from these analyses determined the independent variables used in the hierarchical
linear regression models. Hierarchical linear regression models were constructed to examine the
independent association of both comfortable and fast gait speeds with physical performance (30-

Page 6/15



OBM Geriatrics 2020; 4(3), doi:10.21926/obm.geriatr.2003134

SCS and FR) and cognition (DSST, CDT, and Flanker effect). Also considered was the concern of
multicollinearity between variables as it may inflate the size of the error terms, which could
weaken the analysis by making it more difficult to reject the null hypothesis [46]. Subsequently,
variables with bivariate correlations of greater than .70 should only be cautiously entered into the
same analysis as these variables may be found to have multicollinearity [47] Therefore due to the
high correlation between the TMT-B and DSST (r = 0.70), the TMT-B was not included in regression
model. In Model 1, the physical performance variables were included followed by the cognitive
variables in Model 2. This approach allows separate analysis regarding contribution of each set of
variables (physical performance variables and cognitive variables) to the prediction of gait speed.
Alpha level was set at .05.

3. Results

The participant characteristics are presented in Table 1. The average age of the participants
was 80.80 years (SD: 8.01) and 71% were female. The participants in the study had an average
comfortable gait speed of 1.00 m/s (SD: 0.27) and an average fast gait speed of 1.41 m/s (SD: 0.37).

Bivariate correlation coefficients are reported in Table 2. Comfortable gait speed was
significantly associated with the 30-SCS (r = 0.54; p = <0.001), FR (r = 0.53; p = <0.001) , TMT-B (r =
-0.34; p = 0.004), total number of boxes completed on the DSST (r = 0.48; p = <0.001), and flanker
effect (r = -0.28; p = 0.02). There was no significant association with simple reaction time;
therefore, it was not included in further analyses. Fast gait speed was significantly associated with
the 30-SCS (r = 0.55; p = <0.001), FR (r = 0.44; p = <0.001), TMT-B (r = -0.32; p = 0.007), total
number of boxes completed on the DSST (r = 0.57; p = <0.001), and CDT (r = -0.26; p = 0.03). No
significant association was found between fast gait speed and simple reaction time; therefore, it
was not analyzed further. In the hierarchical linear regression (Tables 3 and 4), physical
performance variables including the 30-SCS and FR explained 44.80% and 38.20% of the variance
(adjusted r?) in comfortable and fast gait speed, respectively as outlined in Model 1. The addition
of cognition in Model 2 contributed significantly to both comfortable (F change = 3.34; p = 0.04)
and fast (F change = 3.78; p = 0.03) gait speed. Unique predictors of comfortable gait speed in
Model 2 included 30-SCS (B=1.86, p<0.001), FR (B=3.37, p=0.005), and Flanker effect (B=-0.02,
p=0.05). This indicates that individuals who demonstrated greater lower extremity strength and
balance and demonstrated greater executive function and cognitive inhibition were able to walk at
a faster pace in the comfortable gait speed condition. Unique predictors of fast gait speed in
Model 2 included 30-SCS (B=2.61, p<0.001), FR (B=3.58, p=0.04), and DSST (B=0.95, p=0.01). This
indicates that individuals who demonstrated greater lower extremity strength and balance and
demonstrated greater processing speed were able to walk at a faster pace in the fast gait speed
condition.

Page 7/15



OBM Geriatrics 2020; 4(3), doi:10.21926/obm.geriatr.2003134

Table 1 Participant demographic characteristics (N = 66).

Variable Mean (SD) Range Reference, normal
Age,y 80.8 (8.01) 61-86
Comorbid Health 3.18 (1.74) 0-8
Conditions
Falls in Past Month 0.22 (0.54) 0-3
Mini-Mental Status 28.57 (1.31) 25-30 < 24/30, considered
Examination Score abnormal
30-Second Chair Stand 10.38 (6.0) 0-25 9-14 repetitions
Score, repetitions
Functional Reach Score, in 9.87 (2.32) 5.08-15.17 10.5 inches
Comfortable Gait Speed, 1.0 (0.27) 0.32-1.55 0.85-1.03 m/s
m/s
Fast Gait Speed, cm/s 1.41 (0.37) 0.46-2.30 1.59 m/s
Clock Drawing Test score 1.97 (2.46) 0-7 >4, considered abnormal

Flanker Task Reaction Time,
Congruent Trials

1597.53 (550.13)

1002.3-4331.0

Flanker Task Reaction Time,
Incongruent Trials

1701.43 (477.72)

953.31-3458.2

Trail Making Test (Part B), 127.45 (81.22) 11.31-519.00 ~90 seconds
time in seconds
Digit Symbol Substitution 42.09 (12.5) 13-76

Test, number completed

Table 2 Pearson correlation matrix.

Variable Comfortable Gait Speed, Fast Gait Speed, cm/s

cm/s
30-Second Chair Stand Score 0.54° 0.55°
Functional Reach Score, in 0.53° 0.44°
Trail-Making Test (Part B) -0.34° -0.32°
Clock Drawing Test score -0.20 -0.26°
Flanker Effect -0.28° -0.22
Digit Symbol Substitution Test, 0.48° 0.52°
number completed

Notes: °p < .001; °p < .05
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Table 3 Hierarchical linear regression summary for comfortable gait speed (cm/s).

Comfortable Gait Speed

R’ R? Change | Adjusted | Unstandardized | Standardized P
Independent R B (Standard B
Variable Error)

Model 1 0.465 0.465 0.448

30-SCS 1.98 (0.4) 0.47 <.001

FR 4.68 (1.06) 0.42 <.001
Model 2 0.518 0.053 0.486

30-SCS 1.86 (0.4) 0.44 <.001

FR 3.37(1.16) 0.3 0.005

DSST completed 0.35(0.22) 0.16 0.118

Flanker Effect -0.02 (0.01) -0.19 0.046

Notes: 30-SCS, 30-Second Chair Stand; FR, Functional Reach; DSST, Digit Symbol Substitution Test

Table 4 Hierarchical linear regression summary for fast gait speed (cm/s).

Fast Gait Speed
R’ R’ Change | Adjusted | Unstandardized | Standardized P
Independent R? B (Standard B
Variable Error)
Model 1 0.401 0.401 0.382
30-SCS 2.9 (0.62) 0.46 <.001
FR 5.64 (1.59) 0.35 0.001
Model 2 0.468 0.066 0.433
30-SCS 2.61 (0.61) 0.42 <.001
FR 3.58 (1.73) 0.22 0.042
DSST completed 0.95 (0.36) 0.32 0.011
CDT Score 0.81(1.78) 0.05 0.651

Notes: 30-SCS, 30-Second Chair Stand; FR, Functional Reach; DSST, Digit Symbol Substitution Test;
CDT, Clock-draw test

4, Discussion

The results of this study contribute to the current literature of predictors of comfortable and
fast gait speed in community-dwelling older adults. It investigated the interplay of physical
performance measures and specific cognitive domains that have previously been identified
separately in the existing literature as variables associated with gait speed. Results indicate that
lower extremity strength, balance, and executive function were unique predictors of comfortable
gait speed while lower extremity strength, balance, and processing speed were unique predictors
of fast gait speed. As summarized in the hierarchical linear regression model 2, these predictors
explained 48.60% of the total variance in comfortable gait speed and 43.30% of the total variance
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in fast gait speed. The results support the first hypothesis, that strength and balance would both
be strong predictors of comfortable and fast gait speed, even after the addition of the cognitive
variables. The second hypothesis was partially supported. Executive function was found to be the
strongest cognitive predictor of comfortable gait speed but not fast gait speed.

These results corroborate previous research findings that lower extremity strength and balance
are key predictors of gait speed. These findings add to the body of literature by providing evidence
that both are predictive for both comfortable and fast gait speed. The relationship between lower
extremity strength and gait speed has been demonstrated primarily using measures of
dynamometry [14, 18, 27, 28]. Specifically, knee extensor, hip extensor, and ankle plantarflexor
strength have all been shown to have associations with gait speed using these methods [18, 28].
In a recent study by the Mantel et al. (2018), the 30-SCS demonstrated significant predictive value
for comfortable and fast gait speed. The action of rising from a chair in the 30-SCS requires the
activation hip and knee extensors, allowing practicing clinicians to perform a functional
assessment of lower extremity strength when gait speed deficits are present. The effect of balance
on gait speed has been less studied and the available literature lacks homogeneity of balance
assessments. Studies have shown positive associations between gait speed and measures of
postural sway, sensory integration, and limits of stability [14-17]. While these results are
encouraging, future research is needed to determine which components of balance are most
influential to gait speed for specificity of intervention development.

Analyses revealed that the addition of cognitive variables showed significant contributions to
the total variance in both comfortable and fast gait speeds. This contribution remained significant
in spite of the large amount of variance explained by strength and balance. This additional
variance explained adds to the literature by highlighting the interplay of physical and cognitive
variables affecting the outcome of gait speed. Both physical and cognitive factors have a role and
thus are important to consider during an exam.

In a 2016 meta-analysis of 26 cross-sectional studies investigating the relationship between gait
and cognition, authors found small effect sizes in favor of positive association between gait speed
and executive function and processing speed [48]. In agreement with previous cross-sectional
findings [20, 21], this study found associations between comfortable gait speed and cognitive
domains of executive function and processing speed. However, few studies have included fast gait
speed when investigating the association between gait speed and cognition [30, 31]. This study
found differences in predictors, in that executive function independently predicted comfortable
gait speed while processing speed independently predicted fast gait speed. This partially supports
the study hypotheses that the executive function domain would be a unique predictor of both
comfortable and fast gait speed. Soumare and colleagues (2009) found that processing speed was
more specifically associated with fast gait speed than executive function after controlling for
confounders. In contrast, another study found that executive function was independently
associated with fast gait speed, but not comfortable gait speed, after adjusting for cofounders [31].
These mixed findings highlight the complexity of cognitive processes’ that are required to adapt to
a less-automatic physical performance task such as fast walking. Multiple studies have
demonstrated the influence of higher cognitive processes on gait under varying conditions such as
fast walking or dual-task walking [21, 49, 50]. Additionally, these differences may be explained by
the heterogeneity among studies investigating cognition and gait speed, with variations and
overlap in the interpretation of the cognitive domain measured. In contrast to previous studies
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investigating cognition and gait speed, the current study also included physical performance
variables which may have contributed to the non-significance of some cognitive measures in the
final regression model, despite significance found in bivariate correlations.

The interplay found between physical performance and cognition urges clinicians and
researchers to investigate and evaluate gait speed with an interdisciplinary approach. As stated
previously, gait speed has been recognized as a useful screening tool to offer insight into future
health status functional decline, and fall risk [5]. This study suggests that if an older adult was
screened using a gait speed assessment and was found to have gait speed deficits, further
assessment of both physical and cognitive function is warranted to identify the most appropriate
therapeutic interventions. A geriatric patient is often under the care of multiple healthcare
providers who have the ability to collaborate to optimize the health and functioning of an older
adult. The simplicity of administering a gait speed assessment allows many healthcare
professionals to perform a screening and evaluate the need for further assessment of gait speed
predictors identified in current literature. Physical impairments of strength and balance may be
evaluated and treated by a professional such as a physical therapist, while cognitive impairments
are better served by a professional such as a physician or speech language pathologist.

This study is not without limitations. The sample was very homogenous, limiting the
generalizability of the findings. Additionally, while the sample size was adequate to address the
particular research question regarding the interplay between physical performance and cognition
on gait speed, a larger sample would allow sub-analyses to be performed based on gender or age
to determine any impact those variables may have on these findings as these variables may have
some confounding effect on the interplay between cognitive and physical performance variables.
Additionally, a larger sample size would allow more sophisticated statistics, such as structural
equation modeling, to allow a better understanding of the relationships that have been identified
in this study.

5. Conclusions

This study suggests that both comfortable and fast gait speed are primarily predicted by
strength and balance. Many clinicians are qualified to use gait speed as a screening tool for older
adults. When a gait speed deficit is found, commonly used clinical measures of functional lower
extremity strength and balance can be used to further assess the source of the impairment. The
interplay found between physical performance and cognition emphasizes the importance of
interdisciplinary care. Future studies should investigate the longitudinal associations between gait
speed, cognition, and physical performance variables to better understand the directionality of
these relationships.
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