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Abstract

Purpose: While identifying older adults at risk for falls is important, fall prediction models have 

had limited success, in part because of a poor understanding of which physical function measures 

to include. The purpose of this secondary analysis was to determine physical function measures 

that are associated with future falls in older adults.

Methods: In a 12-month trial comparing Vitamin D3 supplementation versus placebo on 

neuromuscular function, 124 older adults completed physical function measures at baseline, 

including the Short Physical Performance Battery (SPPB), Timed Up and Go, tests of leg strength 

and power, standing balance on a force plate with firm and foam surfaces, and walking over an 

instrumented walkway. Falls were recorded with monthly diaries over 12 months and categorized 

as no falls vs. one or more falls. Univariate and multivariable logistic regression adjusting for 

demographics, treatment assignment, depression, and prescription medications were conducted to 

examine the association between each physical function measure and future falls. Models were 

additionally adjusted for fall history.

Results: 61 participants sustained one or more falls. In univariate analysis, white race, 

depression, fall history, SPPB, and postural stability on foam were significantly associated with 
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future falls. In multivariable analysis, fall history (OR (95% CI): 3.20 (1.42–7.43)), SPPB (0.80 

(0.62–1.01)), and postural stability on foam (3.01 (1.18, 8.45)) were each significantly associated 

with future falls. After adjusting for fall history, only postural stability on foam was significantly 

associated with falls.

Conclusions: When developing fall prediction models, fall history, the SPPB, and postural 

stability when standing on foam should be considered.
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Introduction

Falls are a prevalent concern among adults 65 years and older, with approximately one 

in four older adults falling per year.1 Falls can result in serious health consequences, 

including fractures, hospitalizations, and death.2 Moreover, falls are the leading cause of 

accidental death and injury in older adults.3 In addition to physical injuries, falls can 

result in fear of falling which may lead to activity curtailment and social isolation.4 This 

psychosocial impact may lead to further physiological decline and loss of independence.5 

Therefore, preventing fall-related injuries in older adults is important to maintain functional 

independence and improve overall quality of life.

Due to the detrimental consequences of falls, many researchers have attempted to develop 

and validate fall prediction models and identify measures that best predict older adult 

fallers.6–9 Prediction models can identify older adults at higher risk for falls and lead 

to implementation of early fall prevention strategies. Previous studies using data from 

electronic health records or baseline cohort visits found that age, past history of falls, fear 

of falling, medications, and mobility impairment are associated with falls.6–8 However, 

the sensitivity, specificity, and discrimination of these prediction models range from 0.65 

to 0.74.6,8,9 One challenge to developing fall prediction models is that, while there are 

a multitude of measures related to falls, it is unclear which measures or combination of 

measures are most associated with falls.

Decline in physical function, for instance, is one of the most important predictors of falls 

in older adults due to loss of proprioception, muscle strength, and vision that occur with 

aging.10,11 However, there are multiple methods to assess physical function that range 

from routine clinical assessments to instrument-based assessments. Clinical assessments, 

such as the Timed Up and Go (TUG),12 Short Physical Performance Battery (SPPB),13 

or chair stands,14 are relatively simple to administer. However, they are prone to ceiling 

or floor effects and may not be sensitive enough to detect small yet clinically meaningful 

differences in mobility.15 Instrument-based assessments, such as force plates, pressure mats, 

or dynamometers, are more precise and can detect small changes in postural sway, gait, or 

strength, but they are expensive and require time to process and analyze. While previous fall 

prediction models often included a measure of physical function because of its association 

with falls,16 it is unclear which measures, whether clinical assessments, instrumented-based 

assessments, or a combination of the two, should be included. Moreover, previous studies 
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predicting falls in older adults included self-reported or clinical assessments but did not 

include instrumented-based assessments.17,18 It’s unclear among a wide range of physical 

function measures which are more predictive of future falls. Determining which physical 

function measures, among clinical and instrumented-based, that are associated with falls 

may guide researchers in collecting and including appropriate measures in fall prediction 

models, and may result in improved accuracy.19

Improving upon current fall prediction models can further help researchers and clinicians 

assess for fall risk with the proper tools while saving time, expenses, and resources. 

Identifying older adults at risk for falls can also lead to fall prevention strategies to reduce 

the risk for sustaining future falls. Therefore, the purpose of this secondary analysis was to 

determine, among clinical and instrumented-based measures, which physical function and 

routinely collected clinical measures are associated with future falls in older adults.

Methods

Participants

This is a secondary analysis of the Exploring Vitamin D’s Effects on Neuromuscular 

Endpoints (EVIDENCE; NCT02015611) study, a 12-month, double-blind randomized 

controlled trial comparing the effect of Vitamin D3 supplementation to placebo on 

neuromuscular function in older adults.20 Inclusion criteria were: 1) between ages 65 to 

90 years, 2) SPPB score of 10 or less if chair stand score is three or less, or SPPB score 

less than 10 then if chair stand score is four, 3) Serum 25(OH)D concentration of 18 to 

<30 ng/mL, 4) not dependent on a walker, and 5) self-reported difficulty with physical 

function. Exclusion criteria included: 1) serious or uncontrolled chronic disease, 2) Montreal 

Cognitive Assessment score less than 18, 3) taking prescription vitamin D2 or >1000 IU/day 

of vitamin D3, 4) knee or hip surgery in the last six months, 5) body mass index over 40 

kg/m2, and 6) eye surgery within the past month. One hundred and thirty-six participants 

met all entry criteria and were enrolled in the trial (Figure 1). All participants provided 

written informed consent to participate in the study according to the guidelines set forth 

by the Wake Forest University School of Medicine Institutional Review Board for Human 

Research.

Measurements

At baseline, participants completed questionnaires related to demographics, medical history, 

and medication history. Participants were asked how many times they had fallen over 

the past year and those who fell one or more times were considered to have a positive 

fall history. Weight and height were measured and body mass index (BMI; kg/m2) was 

calculated. Depression was assessed with the Center for Epidemiologic Studies Depression 

Scale (CES-D), a 20-item questionnaire scored from 0–60, with higher scores indicating 

greater depressive symptoms.21

Participants also completed several physical performance measures. For the Short Physical 

Performance Battery (SPPB), a measure of lower extremity performance, participants stand 

in side-by-side, semi-tandem, and tandem positions for ten seconds, walk four meters at 
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usual pace, and rise from a chair five times as quickly as possible.22 Each of the three 

performance measures was assigned a score ranging from 0 (inability to perform the task) 

to 4 (the highest level of performance) and summed to create an SPPB score ranging from 

0 to 12, with higher scores indicating greater lower extremity function. Participants also 

completed a modified physical performance battery, the expanded SPPB, to minimize ceiling 

effects of the SPPB.23 The expanded SPPB increased the holding time of the standing 

balance tasks to 30 seconds and added a single leg stand and a narrow 4-m walk test of 

balance. Expanded SPPB scores are continuous and range from 0 to 4, with higher scores 

indicative of better performance. Participants also completed one trial of the Timed Up and 

Go (TUG), a task that involves standing from a chair, walking three meters, turning around a 

cone, walking back to the chair, and sitting back down in the chair.12

Muscle power was assessed using the Nottingham Power Rig.24 Participants sat in a chair 

and pressed a foot lever attached to a flywheel as hard and fast as possible. Five trials were 

performed with each leg, and the ratio of the maximum leg power from the right or left 

leg to body weight was used for analysis. Muscle strength was assessed using an isokinetic 

dynamometer (Biodex). Participants sat with their hips and knees flexed at 90° and extended 

their knee to push as hard as possible against a resistance pad. Two trials were performed 

with four repetitions each. The maximum strength of the four repetitions from the second 

trial from participants’ dominate leg was used for analysis.

Participants also completed standing balance tasks on a force plate (AMTI, Watertown, 

MA). Participants completed ten 30-second trials standing barefoot with their feet abducted 

10° and heels separated medio-laterally by 6 cm with eyes open (firm base) and five 30 

second trials standing with eyes open on a 6.4 cm thick Airex foam pad (foam base). 

Participants were instructed to focus their eyes on a point on the wall in front of them 

and stand quietly throughout the test. Center of pressure data were extracted and average 

sway velocity, anteroposterior range, mediolateral range, and 95% confidence ellipse were 

calculated and averaged over the firm and foam trials.25,26 Greater center of pressure 

velocity, range, and confidence ellipse values indicate worse postural control. Gait velocity 

and other spatiotemporal parameters were assessed using a 4.88 meter long instrumented 

walkway (GAITRite, Clifton, NJ).27 Participants walked at their usual speed for four trials 

and at a fast speed for four trials. For their usual speed, participants were instructed to walk 

“at a pace that feels comfortable to you, as if you were walking to the mailbox or window 

shopping at the mall”, and for their fast speed, participants were instructed to walk “as 

quickly as you can without running, as if you were hurrying to get out of the rain”. Velocity, 

stride length, base of support, and percent stance phase were extracted and averaged over the 

four usual and fast trials.

Each month over 12 months, participants completed fall calendars, marking any falls that 

occurred on the calendar. Fall calendars are considered the gold standard to record falls.28 

A fall was defined as any event in which the individual unintentionally came to rest on the 

ground or lower level. Monthly fall calendar completion was monitored through monthly 

phone calls and collected at four and 12-month visits. The total number of falls over the 

12-month period was recorded.
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Statistical Analysis

Categorical variables were reported as N (percent), and continuous variables were reported 

as mean (standard deviation). Unadjusted univariate analyses for each variable were assessed 

using logistic regression. Multivariable analyses were conducted for each of the clinical 

assessments and instrument-based assessments using logistic regression adjusted for age, 

sex, race, treatment assignment from the original trial, CES-D, and number of prescription 

medications. Multivariable models were further adjusted for a history of one or more 

falls over the past year. Multicollinearity was assessed for each multivariable model using 

variance inflation factors and was not deemed an issue for any of the models (values less 

than 10). Logistic regression output for each variable was reported as odds ratio (95% 

confidence interval), and p-value. We conducted complete case analysis because the amount 

of missing data was low and a missing completely at random pattern was reasonable.

P-values of less than 0.05 were considered significant for univariate analysis. A conservative 

threshold considering P-values of less than 0.1 as significant in multivariable analysis 

adjusted for covariates was used to detect possible associations of predictive variables for 

falls.

Analyses were conducted using R software (version 4.1.2). The following R packages were 

used in the analysis: tableone,29 naniar,30 and car. 31 Logistic regression models were 

developed with the base R function glm.

Results

Participants

A total of 129 participants completed the 12-month study; 124 had complete falls calendar 

data and were included in this analysis. Figure 1 depicts the consort diagram showing the 

number of participants who were screened, eligible and randomized into the study and those 

with complete falls calendar data at 12-month follow-up. Demographic information and 

descriptive characteristics at baseline are presented in Table 1. The mean age was 73.0 years, 

49% were female, 68% were white, all were Non-Hispanic, and average BMI was 30.3 

kg/m2. Of the 124 participants, 63 had no falls while 61 had one or more falls. Older adults 

who had one or more falls were more likely to be of white race, had greater depressive 

symptoms, used an assistive device, and had worse lower extremity function as measured by 

the SPPB (all p’s <0.05). Intervention assignment was balanced by no falls vs. one or more 

falls, and the main trial found no difference in change in the clinical or instrumented-based 

physical performance measures between the vitamin D and placebo groups.20

Univariate Analysis

Table 2 presents measures from baseline that are associated with one or more falls in the 

unadjusted models. Older white adults were 2.6 times more likely to have one or more future 

falls than African Americans. For every one point higher CES-D score, there was a 9% 

higher odds of having one or more falls. For every one point higher SPPB score, there was 

23% lower odds of sustaining one or more falls. Older adults with history of falls in the past 

year had a four-fold higher odds of having one or more falls. Postural sway when standing 
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on foam was significantly associated with falls. For every square centimeter increment in 

95% confidence ellipse area, there was a 53% higher odds of sustaining one or more falls. 

For every centimeter increment in medial lateral range, there was a two-fold higher odds; 

and for every centimeter increment in anteroposterior range, there was a three-fold higher 

odds of sustaining one or more falls.

Multivariable Analysis

Table 2 also presents measures from baseline that were associated with one or more 

falls, when controlling for age, sex, race, intervention group, number of medications, 

and depression. For every one point higher SPPB score, there was a 20% lower odds of 

having one or more falls. Older adults who had one or more falls in the past year were 

three times more likely to have one or more future falls. Postural sway when standing on 

foam was significantly associated with falls. For every square centimeter increment in 95% 

confidence ellipse area, there was a 50% higher odds of sustaining one or more falls. For 

every centimeter increment in mediolateral range, there was a two-fold higher odds; and 

for every centimeter increment in anteroposterior range there was a three-fold higher odds 

of sustaining one or more falls. All adjusted measures and their odds ratio are depicted in 

Figure 2.

When including fall history in addition to demographics, medications and depression in the 

multivariable models, anteroposterior range when standing on foam was the only physical 

function measure significantly associated with one or more falls (OR: 2.50; CI: 0.94, 7.22; 

p=0.08).

Discussion

The purpose of this secondary analysis was to determine, among a battery of demographic, 

clinical, and physical function measures, which ones were associated with falls over 12 

months of follow-up in older adults. In unadjusted analyses, race, depression, fall history, 

SPPB, and postural instability when standing on foam were significantly associated with 

falls. When adjusted for age, sex, race, intervention group, number of medications, and 

depression as covariates, key predictors of fall history, SPPB, and postural instability when 

standing on foam were significantly associated with falls. However, when multivariable 

models with physical function measures were further adjusted for fall history, only postural 

instability when standing on foam was significantly associated with falls.

Our results are similar to previous studies that found race and depression to be associated 

with falls in older adults.32–34 The National Health and Aging Trends Study found that Non-

Hispanic white, older adults had a greater likelihood of falling than African American older 

adults after adjusting for health and environmental factors.32 We found similar results with 

Non-Hispanic white older adults having a greater odds of falling than African Americans. 

Our results are also similar to other studies that found older adults with depression 

have a greater risk of falls.33,34 Past studies reported that older adults with depression 

also have increased fear of falling, which can lead to activity curtailment, physiological 

deconditioning, and thus a greater risk of future falls.33,34 In addition, antidepressant 
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medications can lead to falls, and older adults with depression often have comorbidities 

that are related to greater fall risk.35

After controlling for confounding variables, fall history was most significantly associated 

with falls. These results align with past studies that found fall history to be one of 

the strongest predictors of future falls and health declines. 6,36,37 Moreover, after further 

controlling for fall history, we found that only center of pressure range in the anteroposterior 

direction while standing on foam base was significantly associated with future falls. This 

highlights the importance of fall history data for identifying older adults at risk for future 

falls, but additional assessments to examine modifiable risk factors should follow.38 The 

SPPB was also associated with future falls, which is similar to findings from previous 

studies.39,40 The SPPB measures static balance, dynamic balance, and gait speed, which 

are indicators of the physiological systems needed to maintain postural control to prevent 

a fall. While one study did not find the SPPB to predict future falls in older adults,41 this 

study included well-functioning older adults, while our study included lower functioning 

older adults. It is possible that the SPPB may be a better tool at predicting future falls for 

older adults with poorer physical function. The expanded SPPB, on the other hand, was not 

associated with falls in our sample. Because the older adults in the study were of lower 

physical function (SPPB below 10), the expanded SPPB, which includes longer and more 

challenging balance and walking tasks, may not add additional value. Postural sway center 

of pressure metrics including mediolateral range, anteroposterior range, and 95% ellipse area 

when standing on foam were associated with falls after controlling for confounders. When 

proprioception is challenged, older adults with less postural control are more likely to lose 

their balance and fall. When standing on a firm base, these center of pressure measures 

were not associated with falls in our study. Standing on a firm base may not be not a 

challenging enough task for older adults. Previous studies have also demonstrated that poor 

postural control is related to falls in older adults when proprioception is challenged among a 

variety of force plate measures alone.42,43 Our results further demonstrate the importance of 

including postural control measures even after adjusting for age, sex, depression, number of 

medications, and fall history. Fall prediction models may benefit from including a postural 

stability measure specifically when proprioception is challenged.

After controlling for confounding variables, several measures of physical function were 

not associated with one or more future falls in our study. While our gait measures were 

comparable to previous studies with low functioning older adults,44,45 none of the gait 

measures at usual or fast speeds derived from an instrumented walkway were significantly 

associated with one or more future falls. Previous prospective studies found that stride 

length, double support phase, and gait variability were associated with future falls.46,47 It 

is possible that our sample size was too small to detect significant associations, as these 

previous studies included larger sample sizes. Another 12-month prospective study in older 

adults with a similar sample size to ours did not find significant associations with gait 

variables derived from an instrumented walkway and future falls.45 We also found that 

leg strength and leg power were not significantly associated with one or more future falls. 

Previous studies have reported mixed results. In the Osteoporotic Fractures in Men Study, 

lower leg power in older men was associated with greater fall risk injury.48,49 Another study, 

though, did not find differences in leg strength between fallers and non-fallers over a year, 

Hsieh et al. Page 7

Arch Gerontol Geriatr. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



while balance and gait measures were significantly different.50 Because the SPPB includes 

a sit-to-stand task that also measures leg strength, the SPPB may be enough capture leg 

strength.

This study has many strengths, including using monthly fall calendars which is the gold 

standard to record falls. The prospective study design also allowed us to determine baseline 

physical function measures that were associated with falls over 12 months. This study was 

also balanced with approximately 50% male and female participants, and over 30% of the 

participants were of African American race. However, there are also limitations to consider. 

This study had a small sample size, and the older adults included where those with lower 

physical function. These results may not be generalizable to older adults of higher physical 

function or those at a low risk for falls. Future studies should determine whether physical 

function measures differ in predicting falls for those at low and high fall risk. Because of 

the small sample size and distribution of some categorical variables, we did not have enough 

power to develop a meaningful prediction model; however, we were able to assess variables 

in unadjusted and adjusted analyses to evaluate potential variables that can be considered in 

future prediction models. Future studies with larger sample sizes should further determine 

if instrumented-based assessments provide prognostic value for predicting falls compared to 

clinical assessments alone.

When developing future fall prediction models, researchers should consider collecting and 

including fall history, the SPPB, and postural sway measures from a force plate when 

standing on foam. Static and dynamic balance tasks appear to be associated with future falls 

and may be better measures of physical function to include in prediction models compared 

to other measures. If resources limit performing the SPPB or accessing postural sway with a 

force plate, fall history alone is useful to identify future older adult fallers. Including these 

measures in future fall prediction models may improve the accuracy of those models. An 

important first step in falls prevention is identifying those at risk for falls, and having robust 

prediction models will help to identify older adults who may benefit from fall prevention 

interventions.
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Highlights

• We identified physical function measures in older adults associated with 

future falls

• Fall history, Short Physical Performance Battery, and postural instability were 

associated with future falls

• When adjusting for fall history, postural instability on foam was associated 

with future falls

• Fall prediction models may consider including these measures to predict 

future falls
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Figure 1. 
Consort diagram of participants who were included in the study.
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Figure 2. 
Association between baseline physical function measures and one or more falls 

over 12 months of follow-up. Odds ratios (95% confidence intervals). Abbreviations: 

AP=anteroposterior; ML=medio-lateral; COP=center of pressure
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Table 1.

Demographic and descriptive characteristics of participants at baseline.

Sample size Overall (n=124) No Falls (n=63) One or More Falls (n=61)

Age (years) 124 73.02 (6.08) 72.44 (6.26) 73.62 (5.89)

Sex 124

 Male 64 (51.6%) 32 (50.8%) 32 (52.5%)

 Female 60 (48.4%) 31 (49.2%) 29 (47.5%)

Body Mass Index (kg/m2) 124 30.26 (4.48) 30.43 (4.67) 30.08 (4.30)

Race 124

 White 85 (68.5%) 37 (58.7%) 48 (78.7%)

 African American 39 (31.5%) 26 (41.3%) 13 (21.3%)

Presence of Comorbidities 124

 Stroke 11 (8.9%) 5 (7.9%) 6 (9.8%)

 Diabetes 30 (24.2%) 12 (19.0%) 18 (29.5%)

 Cardiovascular Disease 9 (7.3%) 4 (6.3%) 5 (8.2%)

Number of Medications 124 4.08 (2.82) 3.60 (2.33) 4.57 (3.20)

CES-D Score 124 7.59 (6.98) 5.77 (5.97) 9.46 (7.48)

Positive Fall History 124 66 (53.20) 23 (36.50) 43 (70.5)

Assisted Device Usage 124 22 (17.7%) 9 (14.3%) 13 (21.3%)

SPPB Score (range 0–12) 124 7.81 (1.82) 8.21 (1.57) 7.39 (1.97)

Expanded SPPB Score (range 0–4) 124 1.67 (0.45) 1.73 (0.44) 1.60 (0.47)

Usual Gait Speed (m/s) 121 0.77 (0.17) 0.79 (0.16) 0.75 (0.17)

TUG (seconds) 122 11.64 (2.65) 11.23 (2.24) 12.08 (2.99)

Leg Strength (Nm) 108 98.66 (28.21) 100.95 (30.03) 96.10 (26.09)

Leg Power (watts/kg) 123 1.44 (0.48) 1.45 (0.50) 1.43 (0.46)

Stride Length Usual Speed (cm) 121 118.18 (17.96) 119.85 (17.07) 116.42 (18.83)

Base of Support Usual Speed (cm) 121 10.63 (3.25) 10.77 (3.25) 10.48 (3.27)

Stance Phase Usual Speed (% of gait cycle) 121 65.20 (1.86) 64.90 (1.56) 65.52 (2.10)

Stride Length Fast Speed (cm) 121 140.69 (22.87) 142.45 (22.23) 138.83 (23.57)

Base of Support Fast Speed (cm) 121 10.52 (3.17) 10.67 (3.30) 10.36 (3.05)

Stance Phase Fast Speed (% of gait cycle) 121 62.30 (2.02) 62.01 (1.72) 62.61 (2.26)

Sway Velocity Firm Base (cm/sec) 117 0.84 (0.21) 0.82 (0.18) 0.87 (0.24)
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Sample size Overall (n=124) No Falls (n=63) One or More Falls (n=61)

95% Confidence Ellipse Firm Base (cm2) 117 0.56 (0.41) 0.50 (0.32) 0.63 (0.49)

Medial Lateral Range Firm Base (cm) 117 0.75 (0.33) 0.70 (0.29) 0.80 (0.36)

Anteroposterior Range Firm Base (cm) 117 1.01 (0.32) 0.96 (0.27) 1.06 (0.37)

Sway Velocity Foam Base (cm/sec) 117 1.36 (0.39) 1.31 (0.38) 1.41 (0.40)

95% Confidence Ellipse Foam Base (cm2) 117 1.98 (1.16) 1.73 (0.92) 2.25 (1.32)

Medial Lateral Range Foam Base (cm) 117 1.66 (0.52) 1.55 (0.49) 1.78 (0.53)

Anteroposterior Range Foam Base (cm) 117 1.79 (0.48) 1.67 (0.39) 1.91 (0.53)

Note: Continuous data are presented as mean (SD), and discrete data are presented as n (%). Abbreviations: CES-D=Center for Epidemiological 
Studies Depression; SPPB=Short Physical Performance Battery; TUG=Timed Up and Go
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Table 2.

Association between physical function measures and one or more falls over 12 months of follow-up.

Unadjusted Adjusted*

Odds 
Ratio

95% Confidence 
Interval

P-value Odds 
Ratio

95% Confidence 
Interval

P-value

Age 1.03 (0.97, 1.10) 0.28

Male Sex 1.07 (0.53, 2.17) 0.85

White Race 2.60 (1.19, 5.86) 0.02

Intervention Assignment 1.07 (0.53, 2.17) 0.85

Number of Medications 1.13 (1.0, 1.30) 0.06

CES-D Score 1.09 (1.03, 1.16) 0.005

Positive Fall History 4.16 (1.99, 8.98) <0.0001 3.20 (1.42, 7.43) 0.01

Assisted Device Usage 1.63 (0.64, 4.26) 0.31 0.85 (0.28, 2.61) 0.78

SPPB Score 0.77 (0.62, 0.94) 0.02 0.80 (0.62, 1.02) 0.07

Expanded SPPB Score 0.52 (0.22, 1.18) 0.12 0.69 (0.25, 1.87) 0.47

Gait Speed (m/s) 0.20 (0.02, 1.73) 0.15 0.25 (0.02, 2.96) 0.28

TUG (seconds) 1.14 (0.99, 1.32) 0.08 1.14 (0.96, 1.37) 0.16

Leg Strength (Nm) 1.0 (0.98, 1.01) 0.37 1.00 (0.98, 1.02) 0.88

Leg Power (Watts/Kg) 0.92 (0.44, 1.93) 0.83 0.90 (0.34, 2.38) 0.82

Stride Length Usual Speed (cm) 0.99 (0.97, 1.01) 0.30 0.99 (0.97, 1.02) 0.50

Base of Support Usual Speed (cm) 0.97 (0.87, 1.09) 0.63 0.97 (0.86, 1.10) 0.62

Stance Phase Usual Speed (% of gait 
cycle)

1.21 (0.99, 1.51) 0.07 1.21 (0.96, 1.55) 0.11

Stride Length Fast Speed (cm) 0.99 (0.98, 1.01) 0.38 1.0 (0.98, 1.02) 0.73

Base of Support Fast Speed (cm) 0.97 (0.86, 1.09) 0.59 0.97 (0.85, 1.09) 0.59

Stance Phase Fast Speed (% of gait 
cycle)

1.17 (0.97, 1.41) 0.11 1.12 (0.91, 1.39) 0.28

95% Confidence Ellipse Firm Base 
(cm2)

2.11 (0.86, 5.72) 0.12 1.92 (0.71, 5.71) 0.22

Sway Velocity Firm Base (cm/sec) 2.95 (0.52, 20.23) 0.24 2.41 (0.31, 23.23) 0.42

Medial Lateral Range Firm Base (cm) 2.63 (0.84, 8.80) 0.10 2.18 (0.62, 8.15) 0.23

Anteroposterior Range Firm Base 
(cm)

2.67 (0.84, 9.29) 0.11 2.60 (0.71, 10.38) 0.16

95% Confidence Ellipse Foam Base 
(cm2)

1.53 (1.09, 2.25) 0.02 1.48 (1.01, 2.28) 0.06

Sway Velocity Foam Base (cm/sec) 1.96 (0.77, 5.22) 0.17 1.71 (0.55, 5.47) 0.36

Medial Lateral 2.45 (1.18, 5.40) 0.02 2.13 (0.94, 5.07) 0.07

Range Foam Base (cm)

Anteroposterior Range Foam Base 
(cm)

3.24 (1.42, 8.12) 0.008 3.01 (1.18, 8.45) 0.03

*
Models adjusted for age, sex, race, intervention assignment, number of medications, and depression. Abbreviations: CES-D=Center for 

Epidemiological Studies Depression; SPPB=Short Physical Performance Battery; TUG=Timed Up and Go
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