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Abstract

Aim: This study aimed to calculate the minimal clinically important difference (MCID) for a modified Gait Efficacy
Scale (mGES) over 3 years and to clarify the predictors of mGES decline.

Methods: In total, 87 community-dwelling older adults were enrolled in this 3-year longitudinal study. The mGES,
fall history, and physical function (chair stand frequency, open-eyes one-leg stand, open-close stepping test, walking
speed, walking endurance [shuttle stamina walk test], and physical activity) were assessed at baseline. After a 3-
year follow-up period, the mGES and Global Rating of Change Scale were assessed. The MCID was calculated
using anchor-based methods, with the Global Rating of Change Scale as an anchor. The participants were classified
into the decline and keep groups based on whether the changes in the mGES were greater than the MCID. A logistic
regression analysis was conducted using the mGES as the dependent variable and physical characteristics, fall
history, and physical function as independent variables.

Results: The MCID for the mGES over 3 years was -7.38 points. A logistic regression analysis identified low open—
close stepping (odds ratio, 0.87; 95%confidence interval, 0.782—-0.985; P=0.027) and the shuttle stamina walk test
(odds ratio, 0.974; 95%confidence interval, 0.949-1.000; P=0.049) as predictors of the mGES decline.
Conclusion: These findings suggest that a change of 7.38 points in the mGES was clinically significant and poor

agility and walking endurance can predict future decline in the mGES.

Key Words

community-dwelling, longitudinal study, minimal clinically important difference, older adults, self-efficacy

Text
Introduction

In the current super-aging society, it is important to assess risk factors for detecting physical function decline at an
earlier stage in older adults. In addition to objective measurements, such as gait speed and lower limb muscle
strength, patient-reported subjective measurements are emphasized in clinical settings.!? Self-efficacy,®> which
indicates one’s level of confidence in engaging in a certain action, has recently attracted attention as a factor related
to individual behavioral changes in the field of medical care and welfare. Self-efficacy for physical activity is
thought to be associated with gait or activities of daily living (ADL) ability and fall incidence, especially in older
adults.*”7

The modified Gait Efficacy Scale (mGES) is an assessment of self-efficacy that consists of a 10-items measure

of the walking conditions commonly encountered even in community-dwelling older adults, and also confirmed the
validity and reliability of the Japanese edition.” Although fall-related efficacy has been reported to associate with
age,? it is unclear how much the mGES declines with age. Furthermore, when evaluating psychological changes, it
is generally recommended to determine the effect of change not only based on statistical significance, but also on
the minimal clinically important difference (MCID) calculated by anchor-based methods.”!° However, no study has
investigated the MCID for mGES, and the clinically significant difference in mGES in community-dwelling older

adults is unclear.
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In addition, previous studies suggested that the mGES is associated with physical performance, such as chair
stand frequency, open-eyes one-leg stand, walking speed, walking endurance, and physical activity,”!! it was not
possible to determine the temporal relationship because of the cross-sectional nature of the study. Notably, no
longitudinal study has investigated the relationship between physical function and age-related decline in mGES.
Clarifying the baseline functional characteristics of people whose decline is greater than the MCID makes it possible
to identify performance-based factors to predict mGES decline. The mGES is a measurement of self-efticacy
specializing in gait; thus, mobility and physical activity at baseline may predict future mGES decline.

The purpose of this study was to calculate the age-related MCID for mGES from a 3 years longitudinal study and
to identify performance-based factors to predict mGES decline. We hypothesized that mGES would decline over 3
years, and that poor mobility ability and less physical activity at baseline could predict the mGES decline.

Methods
Participants and study design

In total, 87 community-dwelling older adults aged > 60 years residing in local communities in Kyoto and
neighboring cities were enrolled in this 3-year longitudinal study (women, n=48, 55.1%; age, 75.1£6.7 years; body
mass index [BMI], 21.5+2.6 kg/m?). We disseminated information on this study to community-dwelling older adults
who took part in another physical fitness test by a letter. The participants responded with reply letters indicating
whether they wanted to participate and then underwent this physical fitness test. The inclusion criteria were living
independently and having the ability to walk without an assistive device. The exclusion criteria were mobility
limitations due to orthopedic or neurological diseases and cognitive impairment (Mini-Mental State Examination
score <20).” Baseline data were collected in 2019 and follow-up data were collected in 2022.

The sample size required to detect the decline in mGES was calculated using G*Power software (version 3.1;
Heinrich Heine University, Diisseldorf, Germany). Based on a previous study® that investigated the fall efficacy at
baseline and 1 year later, we assumed that at least twice as much change as in a previous study would occur because
this was a 3-year longitudinal study. The required sample size was 63 (error=0.05, power=0.80, effect size=0.36).

All participants received an explanation of the study and provided written informed consent prior to their
participation. This study was approved by the Ethics Committee of Kyoto University Graduate School of Medicine
and complied with the Declaration of Helsinki (R1749).

Baseline measurements

The mGES, fall history, and physical function of the participants were assessed for baseline measurements.

The confidence in walking was assessed using the mGES.!'""'> The mGES is a 10-item self-report measure that
assesses the walking confidence under challenging everyday circumstances as follows: (Q1) walking on a level
surface; (Q2) walking on grass; (Q3) stepping over an obstacle; (Q4) stepping down from a curb; (QS5) stepping
over a curb; (Q6) ascending stairs with handrails; (Q7) descending stairs with handrails; (Q8) ascending stairs
without handrails; (Q9) descending stairs without handrails; and (Q10) walking over a long distance. Each question

was scored individually on a 10-point scale, with a maximum total score of 100 points, and a high score indicating
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high confidence. The Japanese version of the mGES has demonstrated excellent reliability and validity among
Japanese community-dwelling older adults.”

The fall histories of the participants were assessed using a questionnaire asking whether they had fallen in the
past 12 months.

The following physical function indices were assessed: (1) chair stand frequency, (2) open-eyes one-leg stand,
(3) open-close stepping test, (4) walking speed, (5) walking endurance, and (6) physical activity.
(1) The chair stand (sit-to-stand) frequency for 30-s (CS-30) was evaluated as an index of lower limb strength.'3:14
The participants were asked to sit on a chair and complete as many sit-to-stand trials as possible. The number of
repetitions for 30-s was counted, excluding fraudulent trials, such as when the participant’s buttocks did not touch
the chair or their knees did not extend enough. All measurements were performed once.
(2) The open-eyes one-leg stand time was measured as an index of balance. The participants were instructed to place
their hands on their hips and raise any leg according to their preferences. The duration of the one-legged stance was
measured up to a maximum of 180-s until the participants deviated from the designated position, such as the standing
leg moving, the swing leg touching the standing leg or floor, or the hand moving away from the hip. The
measurements were performed twice, with a short break between trials, and the longer time was used for analysis.
(3) The leg agility was assessed using an open-close stepping test.'> The participants were seated and their feet were
placed between two lines (width: 30 cm). To maintain their position, they were allowed to grab a chair with both
hands. Subsequently, the participants were asked to open and close their legs as quickly as possible for 20-s. The
number of repetitions was counted, excluding improper trials; for example, when the participants could slide their
legs or could not open and close their legs at the same time.
(4) The maximum walking speed was recorded. The participants were instructed to walk on a 10 m path with a 3 m
approach zone at maximum speed. The measurements were taken twice, with a short break between trials, and the
faster time was converted to speed (m/s).
(5) The walking endurance was assessed using the shuttle stamina walk test (SSTw).!® The participants were
instructed to walk as long as possible for 3-min on a 10 m walkway and the total shuttled distance was measured.
Before the measurements, the participants practiced the course on a round trip. The evaluator announced a time
count every 30-s and at 10-s before the end of the measurements.
(6) The mean number of steps per day was used as an index of physical activity. The participants carried a pedometer
with a triaxial accelerometer (ES-500;YAMASA,Tokyo, Japan), except during bathing and sleeping, and recorded
the number of daily steps on a self-check sheet. The mean number of steps per day was calculated by dividing the

total number of steps for 2 weeks by 14 days and was used for the analysis.

Follow-up measurements

The mGES and Global Rating of Change (GRC) scale were assessed for follow-up. We assessed the mGES in
the same manner as the baseline measurement.

To calculate the MCID, subjective changes in the gait function were assessed using the GRC, which was

developed as a patient-reported anchor and has been shown to be clinically effective.!” The participants were asked
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how much change they perceived in their gait ability as follows; “Compared to 3 years ago, has your ability to move
outdoors (such as walking, climbing stairs) changed?”” The responses were recorded on a 5-point Likert scale (much
worse (-2), a little worse (-1), no change (0), a little better (1), and much better (2)). In anchor-methods, the “no
change group (0)” means that the participants did not feel their changes subjectively, and the “a little worse group

(-1)” means that the participants perceived their change.

Statistical Analysis

All statistical analyses were performed using SPSS software version 22 (IBM SPSS, Armonk, NY, USA).
Statistical significance was set at P<0.05.

First, we confirmed whether mGES decreased over 3 years using the Wilcoxon signed-rank test. Second, we
calculated the MCID for the mGES over a period of 3 years. Changes in the mGES were calculated by subtracting
the baseline values from those at follow-up. MCID is defined as the smallest difference that participants can perceive
as improved or worsened. In this study, we defined the MCID as a difference in the mean change in the mGES value
between participants with “no change (0)” compared with those with “a little worse (-1)” according to the responses
to the GRC.!® Spearman’s correlation coefficients were calculated to examine the association between GRC values
and changes in the mGES.

Of the 87 participants, 85 participants were included in the analysis because two participants who could not
complete all measurements at baseline were excluded. Participants were classified into the decline and keep groups
based on whether the changes in mGES during the 3-year period were greater than the MCID (These two groups
were defined independently from the anchor-methods). Variance inflation factor (VIF) values were used to confirm
multicollinearity. To clarify the performance-based factors at baseline that predict a decline in the mGES, a binary
logistic regression analysis (forced entry method) was conducted with the mGES (reference, keep group) as the
dependent variable and age, sex, BMI, fall history, and physical function as the independent variables. The adjusted

odds ratios (OR) and 95% confidence interval (CI) were calculated.

Results
Calculation of MCID for mGES over 3 years

Over a 3-year period of aging, mGES have decreased significantly (baseline: 83.2+21.4; follow-up: 79.3+21.8,
P=0.022), and many participants (88.5%) answered “no change (0)” or “a little worse (-1)” about their subjective
change of gait ability. The mean changes in the mGES were -1.3+18.1 in the “no change (0)” group and -8.7+16.0
in the “a little worse (-1)” group, respectively (Table 1). The MCID for mGES over 3 years was -7.38 points
calculated by anchor-based methods. The Spearman correlation coefficients between the GRC value and changes in

mGES was p=0.23 (P=0.031).

Predictors of mGES decline
Based on the changes in the mGES over 3 years, the participants were divided into the decline group (n=32;

37.6%, changes in mGES = 8) and the keep group (n=53; 62.3%, changes in mGES<8). The baseline characteristics
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of the participants in each group are shown in Table 2. None of the independent variables exhibited a high degree
of correlation (r=0.9) ' and multicollinearity was not observed among the factors (VIF=1.054-2.430).2%2! As a result
of the logistic regression analysis for predicting the mGES decline, low open-close stepping (OR, 0.878; 95%CI,
0.782-0.985; P=0.027) and SSTw (OR, 0.974; 95%CI, 0.949-1.000; P=0.049) were identified (Table 3).

Discussion

This is the first study to investigate the degree of age-related decline in the mGES and predict the factors of
mGES decline from the baseline assessments. The MCID for mGES over a period of 3 years was -7.38 points and
low open-close stepping and SSTw were identified as predictors of mGES decline. These findings suggest that poor
agility and walking endurance could predict future mGES decline.

Although several studies have emphasized the importance of the MCID,*!%22-25 there are some methods to
determine the MCID; however, the best methods are not clear. Therefore, it is necessary to examine whether the
MCID calculated in this study is appropriate. The GRC used as an anchor in this study had a positive correlation
with changes in the mGES over the 3 years. Additionally, if the MCID was less than a unit standard error of
measurement (SEM), it was difficult to identify whether the amount of change was an error of measurement or a
clinically significant change.?® Therefore, in such cases, an MCID calculated using anchor-based methods is
considered inappropriate. However, the MCID calculated in this study was more than 5.23 points, which was
reported as the SEM of the mGES based on the test-retest reliability.?” Moreover, a previous study reported that the
mGES in fallers was six points lower than that in non-fallers among patients with end-stage knee OA.'? Given that
patients with knee OA are more likely to fall than the healthy community-dwelling elderly,?® a decline of 7.38 points
or more could be considered to be associated with future fall risk in community-dwelling older adults. Therefore, a
change of 7.38 points was clinically significant, suggesting that we need to prevent this decline. For these reasons,
we considered the MCID calculated in this study using the anchor-based approach to be a clinically significant value.

The binary logistic regression analysis showed that the open-close stepping and SSTw were factors of mGES
decline. These findings partially support our hypothesis that mobility disability and less physical activity at baseline
can predict mGES decline. Makizako et al.” reported that individuals with a fear of falling had reduced gait speed,
lower limb function, and walking endurance compared to those without a fear of falling. Thus, a relationship
between physical performance and psychological aspects has been proposed. Our longitudinal study also confirmed
that poor physical performance, such as agility and walking endurance, could predict psychological changes such
as mGES decline. A previous study reported that agility-based training could lead to an improvement in the walking
endurance and balance ability,” and worse walking endurance was associated with a higher falling risk in patients
with end-stage knee OA.3* Our findings suggested that indices of agility and walking endurance were not only
positively associated with physical performance aspects, but also psychological changes, such as gait efficacy. In
addition to these positive relationships, although not statistically significant, gait speed may be negatively associated
with mGES (OR, 7.232; 95%CI, 0.950-55.076; P=0.056). If applied abilities, such as open-close stepping and
walking endurance, are at the same level but only simple walking speed is fast, gait efficacy may worsen because

the mGES consists of items focused on walking outside, such as stepping up and down from a curb and walking
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long distances. Additionally, contrary to our hypotheses, physical activity was not identified as factors for mGES
decline. Watanabe et al.?! reported that daily steps in Japanese elderly was 419242395 steps/day; however, in our
study, the number of daily steps was significantly greater, 7614+3436 steps/day. In other words, it is plausible that
the participants in our study may have had higher physical activity than the standard population. This distinctive
characteristic may be one of the reasons why physical activity at baseline was not identified as a predictor of mGES
decline, and caution should be exercised when generalizing this finding to populations, including frail older adults.

This study had some limitations. First, the validity of the GRC was reported only on 6-month time-span;*
however, we asked about subjective changes over 3 years. Nevertheless, we confirmed a weak correlation (p=0.23)
between the GRC values and changes in the mGES. Second, the post-hoc power for logistic regression analysis was
0.779, indicating that it is possible that the sample size was slightly inadequate. Finally, follow-up data on physical
function and fall history were not collected. Thus, it was not clear whether there was a difference in the physical
function or fall history between the decline and keep groups during the follow-up period. However, no studies have
investigated the relationship between the physical function and age-related decline in mGES. Our longitudinal study
clearly suggested that the physical performance was associated with mGES decline; however, further studies are
required to clarify the degree of mGES change in other situations or the discrepancy between physical performance
and mGES.

In conclusion, the MCID for mGES over 3 years was -7.38 points and 37.6% of the participants had a decline of
more than the MCID over 3 years. Additionally, a decline in mGES was predicted by open—close stepping and SSTw.
These findings suggest that a change of 7.38 points in mGES was clinically significant and poor agility and walking

endurance can predict future mGES decline.
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334  Table1l Changesin mGES over 3 years according to GRC value for the study cohort
GRC n (%) Changes in mGES
-2 much worse 5(5.8) -6.0£16.0
-1 alittle worse 28 (32.2) -8.7£16.0
0 no change 49 (56.3) -1.3£18.1
1 alittle better 4 (4.6) 0.2+6.4
2 much better 1(1.1) 0+0
335

The changes in mGES values were shown as mean + standard deviation. Abbreviation: mGES, modified Gait
336  Efficacy Scale; GRC, Global Rating of Change Scale.
337



338

339  Table2 Characteristics of the participants at the baseline in the decline and keep groups

All participants Decline group Keep group
N=85 n=32 n=53

Age (year) 74.9+6.6 75.7+6.7 74.3+£6.7
BMI (kg/m?) 21.4+2.6 21.8£2.7 21.242.6
Sex (female,%) 47,55.2 19,59.3 28,52.8
mGES (/100) 83.2+21.4 87.1+17.4 81.0+23.3
CS-30 (times) 26.9+6.2 26.1+6.5 27.5+6.1
Open-eyes one-leg stand (seconds) 66.3+62.3 58.3+60.3 71.2+64.0
Open-close stepping (times) 30.4+5.6 29.0+£5.2 31.2+£5.9
Walking speed (m/s) 2.16+0.35 2.16+0.28 2.16+0.39
SSTw(m) 276.5+£32.2 267.2+33.8 282.2+30.4
Physical activity (steps/day) 761413436 732243298 7791+3568
Fall incidence (faller,%) 14, 16.4% 10, 31.2% 4,7.54%

340 Decline, changes in mGES=8; Keep, changes in mGES<8. The results are shown as mean + standard deviation.
341 Abbreviation: BMI, body mass index; CS-30, chair stand frequency for 30-s; SSTw, shuttle stamina walk test; mGES,
342 modified Gait Efficacy Scale.

343



344
345  Table3 Logistic regression models for predicting mGES decline from baseline characteristics (N=85)

odds ratio 95%ClI P
Age (year) 1.024 0.931-1.126 0.623
BMI (kg/m?) 1.179 0.959 - 1.450 0.119
Sex (0=male, 1=female) 2.300 0.650 - 8.141 0.197
CS-30 (times) 1.019 0.909 - 1.1144 0.745
Open-eyes one-leg stand (seconds) 1.001 0.990 - 1.012 0.899
Open-close stepping (times) 0.878 0.782 - 0.985 0.027
Walking speed (m/s) 7.232 0.950 - 55.076 0.056
SSTw (m) 0.974 0.949 - 1.000 0.049
Physical activity (steps/day) 1.000 1.000 - 1.000 0.716
Fall incidence (1=faller, 2=non faller) 1.839 0.438 - 7.727 0.405

346 Abbreviation: BMI, body mass index; CS-30, chair stand frequency for 30-s; SSTw, shuttle stamina walk test; CI,
347  confidence interval. Bold texts indicate the statistical significance in logistic regression.
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