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Abstract This study aimed to investigate the associations between travel distance from the residence to a
regularly attended community facility, subjective life-space, and physical fitness and motor function among
community-dwelling older adult females in China. Overall, 352 females aged >65 (70.6 + 5.4) years living in Ji’an
City were categorized into three age groups: 65-69 (group 65), 70-74 (group 70), and >75 years (group 75). Travel
distance was calculated as the shortest walking route from each participant’s residence to the farthest regularly
attended location using ArcGIS and classified into four groups: 0 m (0 group), 1-399 m (<400 group), 400-799 m
(<800 group), and >800 m (=800 group). Evaluation items encompassed life-space assessment (LSA), travel
distance, height, weight, hand grip strength (HGS), leg grip strength (LGS), one-leg standing time with eyes open
(OLS), functional reach (FR), 10-m maximal walking time (10-m walking), cross-step moving on four spots (CSF),
and hip displacement (Hip-D). Pearson’s correlation coefficients revealed significant but weak correlations (r =
0.17-0.21) between travel distance and LSA or multiple physical indicators in group 65. In group 70, only the 10-m
walking time demonstrated a significant correlation (r = —0.249), whereas group 75 exhibited significant correlations
with LSA, weight, OLS, FR, and 10-m walking time (r = 0.25-0.39). Two-way analysis of variance (age x distance)
indicated significant interaction effects for LSA and weight. In each age group, participants with >800-m travel
distances tended to show higher physical fitness and motor performance scores, with particularly significant
differences observed in groups 65 and 70. These findings suggest that maintaining a travel and activity radius
of >800 m can contribute to preserving and improving physical fithess and motor performance among older adults
aged >65 years.
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citizens can lead healthy and fulfilling lives and promoting
inclusive health initiatives that leave no one behind [1].

1. Introduction

Japan, one of the world’s leading longevity countries,
has shown progress in policies aimed at extending healthy
life expectancy. These outcomes are attributed to
improvements in dietary habits, the establishment of
regular exercise routines, and the promotion of
community-based preventive care activities. The “Health
Japan 21 (the Third Term)” initiative by the Ministry of
Health, Labour and Welfare lays our core guidelines,
including developing a sustainable society where all

These principles highlight the significance of community-
level health promotion, focusing on “building
communities where health comes naturally.” Key
elements comprise encouraging resident-led local
activities and opportunities for social participation. In
particular, the development and use of community activity
spaces (referred to as “Kayoi-no-ba”), where older adults
regularly gather for social interaction, physical activity,
and recreational engagement, have been demonstrated in
previous studies to help maintain or increase physical
activity levels and to be effective in preventing social



44 Journal of Physical Activity Research

withdrawal and frailty [2].

Similar to Japan, China is also undergoing a rapid
demographic shift toward an aged population. By 2025,
the aging rate is anticipated to exceed 15%, officially
entering the stage of an aged society; by 2050, older adults
are projected to comprise approximately 30.7% of the
total population, exceeding 400 million individuals [3].
Although average life expectancy continues to increase, a
substantial disparity remains between life expectancy and
healthy life expectancy. Challenges, including increased
numbers of individuals requiring care, escalating chronic
disease prevalence, and declining physical independence
among older adults, have become persistent social issues
[4]. In particular, rural areas have slower medical and
caregiving infrastructure development than urban regions,
indicating clear disparities in regional health conditions.

In response to this situation, in 2019, China launched a
national initiative called the “Healthy China Action,”
aiming to extend the average life expectancy and reduce
health disparities by 2030 [5]. As of 2023, China has an
average life expectancy of 78.6 years (males, 75.4 years;
females, 80.9 years), whereas the average healthy life
expectancy stands at 68.7 years (males, 67.2 years;
females, 70.1 years) [6,7]. Although these figures indicate
certain achievements, further extension of healthy life
expectancy remains a key public health challenge.
Incorporating the aforementioned concept of “Kayoi-no-
ba” and a regionally integrated support system into
China’s framework likely enhances the effectiveness of
older adult support and enhance community-based health
initiatives for older adults. Although public transportation
systems in major urban centers, including Beijing and
Shanghai, are well-developed, similar to Tokyo’s 23
wards, this is not necessarily the case in regional cities and
rural areas. In some regions, walking is the primary means
of transportation for older adults as the use of private
vehicles or bicycles is limited. Therefore, in such areas,
establishing “Kayoi-no-ba” facilities within walking
distance is considered crucial.

In extending healthy life expectancy, the level of
independence in daily life among older adults has received
increasing attention, with maintaining and improving
physical fitness and motor function being recognized as
crucial factors [8]. Life-space, which refers to the
geographical range of an individual’s daily movement and
activities, has also drawn attention as an essential concept
reflecting mobility, social participation, and overall
quality of life. Previous studies have reported associations
between life-space and physical fitness and motor function
in older adults [9,10]. Life-space is a concept that captures
the range of an individual’s actual movement and activity
in daily life, while also reflecting interactions with the
environment and connections with society [11]. The
concept was adopted as an index for evaluating mobility
and independence in older adults, leading to the
development of the life-space assessment (LSA) [9].

The LSA is a questionnaire that assesses the spatial
extent of an individual’s movement over the past 4 weeks,
considering the range of travel from home, the frequency
of outings, and whether assistance was required. Previous
research has indicated the positive correlation between
LSA scores and physical fitness and motor performance
indicators, including grip strength, walking speed, and

balance [12,13]. Furthermore, reduced life-space has been
linked to physical fitness and motor function decline,
increased fall risk, and progression to frailty or need for
care [14]. However, as the LSA is based on subjective
self-report, it may not accurately reflect the actual living
space. For instance, one of the LSA items asks about the
travel frequency “within town (within 16 km)” and
“outside town (beyond 16 km),” with response options
ranging from “never” to “daily.” The ease of achieving
these distances significantly varies depending on
geographical conditions, including whether the individual
resides in an urban or rural area. Furthermore, the range
and frequency of travel can considerably differ depending
on whether the individual uses a private vehicle or walks.
The capacity of the LSA to fully capture the actual life-
space is limited owing to its susceptibility to regional and
transportation-related factors. Therefore, considering more
objective indicators, including the travel distance from
home to facilities that are regularly visited, known as
“Kayoi-no-ba,” is necessary. Moreover, as physical fitness
and motor function naturally change with aging, analyzing
differences by age group may help reveal age-specific
patterns. In particular, understanding the association
between walking-based travel distance and physical
fitness and motor function can offer valuable insights for
regional health promotion and community planning
initiatives aimed at health maintenance and improvement
among older adults.

Older adult females tend to have a longer average life
expectancy and constitute a higher proportion of the older
adult population than their male counterparts, making age-
related health issues more prolonged and pronounced in
this group [15]. In particular, in China, factors, including
family structure and sex-specific role expectations,
frequently constrain the size of a female’s life-space
[16,17]. In other words, older adult females experience the
following dual challenges: limited physical fitness and
motor function, as well as restricted life-space.
Understanding the association between these two factors
is significant for prolonging healthy life expectancy and
designing effective community support systems. However,
few studies have simultaneously examined both subjective
life-space and objectively measured walking-based travel
distance in relation to physical fitness and motor function,
particularly among older adult females in China. This
dual-perspective approach addresses the limitations of
self-reported assessments and provides a more
comprehensive understanding of mobility-related health
outcomes in this population.

Therefore, this study aimed to investigate the
association between travel distance from residence to
community-based activity sites, subjective life-space, and
physical fitness and motor function among community-
dwelling older adult females in China.

2. Methods

2.1. Study Area

This study was conducted in Ji’an City, located in
central-western Jiangxi Province, China (Figure 1),
between 114°37'-115°56’E and 26°01'-27°29'N. Ji’an has
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a temperate humid climate, with an annual average
temperature of 18.5°C, hot and humid summers
(approximately 28°C), and cold winters (approximately
8°C). It is a medium-sized regional city with ongoing
urbanization in the central districts, while rural areas
extend across its periphery. Public transportation
infrastructure is limited, with no subway system; the main
public option is bus transit. Older adult residents typically
rely on walking, bicycles, electric scooters, or private cars,
contributing to a generally narrow range of daily mobility.
As of 2024, the aging rate (proportion of residents aged
>60 years) in Ji’an was approximately 13.7%, making it a
notable region for population aging in China. Awareness
of older adult health and preventive care is growing, and
community-based initiatives are gradually expanding
under local government leadership.
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Figure 1. Geographic Location of the Study Area (Ji'an City, Jiangxi
Province, China)

2.2. Participants

Table 1. Participant Characteristics by Age Group

Age Group Distance Group M SD N
0 group 67.2 1.7 27

<400 group 66.8 18 84

group 65 <800 group 67.7 2.0 21
>800 group 66.6 1.7 71
Total 66.9 1.8 203

0 group 71.6 0.7 13

<400 group 72.2 1.0 33

group 70 <800 group 725 1.0 10
>800 group 72.3 1.0 13

Total 72.1 1.0 69

0 group 79.4 4.6 15

<400 group 79.2 4.0 38

group 75 <800 group 77.0 3.3 8
>800 group 715 2.6 19

Total 78.6 3.8 80

0 group 71.6 5.8 55
<400 group 71.0 5.7 155

Total <800 group 70.9 4.3 39
>800 group 69.3 47 103
Total 70.6 5.3 352

Note: M = Mean, SD = Standard Deviation, N = Sample Size.

This study encompassed 432 community-dwelling older
adult females aged >65 years in Ji’an City. The following
were the inclusion criteria: (1) no major illnesses, (2) no
history of total knee or hip arthroplasty, and (3) ability to
walk independently. Data were collected from June 1 to
July 1, 2024. Participants were recruited through local
community organizations and the Ji’an Elderly Sports
Association. Measurements were conducted at Six
facilities, including community activity centers and senior
centers. Of the initial participants, 80 were excluded
owing to incomplete address data or missing values. The
final sample comprised 352 participants (70.6 £ 5.4 years).
Considering that physical fitness and motor function vary
with age, participants were categorized into the following
three age groups for analysis: 65-69 (group 65), 70-74
(group 70), and >75 years (group 75) (Table 1).

All participants received a detailed explanation of the
study purpose and procedures and provided written
informed consent. The Human Research Ethics
Committee of Fukui University of Technology approved
the study protocol (approval number: Hito-2024-15).

2.3. Survey and Measurement Items

2.3.1. Questionnaire-Based Measures

Participant data on age, travel distance, and life-space
mobility were collected using a structured questionnaire.
Two co-investigators, several local social workers, and
student assistants were present at each survey site. When
participants had questions, clarifications were provided
without guiding their answers.

Travel distance was objectively calculated as the
shortest route between each participant’s home and the
community facility (kayoi-no-ba) they regularly visited.
The analysis was conducted using ArcGIS Pro (version
3.3.0, Esri) based on China’s national road network
dataset (Map ID: GS [2023] 2767) via path analysis
(Figure 2). When a participant regularly attended multiple
facilities, the distance to the farthest one was used in the
analysis. The Ministry of Health, Labour and Welfare of
Japan (2020) [18] recommended that the average
comfortable walking speed for older adults is
approximately 5 km/h, translating to approximately 400
and 800 m in 5 and 10 min, respectively. Based on this
standard, travel distance was categorized into the
following four groups: 0 m (0 group), 1-399 m (<400
group), 400-799 m (<800 group), and >800 m (>800
group) (Table 1).

Life-space mobility was evaluated using the Life-Space
Assessment (LSA) [9]. The Chinese version, translated
and adapted from the original scale, has demonstrated
both reliability and validity among older adults in China
[19]. The LSA evaluates the extent of spatial mobility
over the past 4 weeks across five levels (within the home,
nearby areas, neighborhood, town, and beyond town),
along with the frequency of movement and whether
assistance was required. A composite score of 0-120 is
calculated, with higher scores indicating broader and more
independent mobility.
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Figure 3. Measurement method for CSF

2.3.2. Measurement Procedure and Parameters

Body composition was assessed using height and
weight.

Muscle strength was evaluated using hand grip strength
(HGS) and leg grip strength (LGS). HGS was measured
using a digital hand dynamometer (EH101, SENSSUN),
and LGS was measured by knee extension strength, using
a uTAS device (F-1, ANIMA Corporation).

Isometric strength was recorded once for each side, and
the average of the left and right trials was used as the
representative value.

Balance ability was evaluated using one-leg standing
time with eyes open (OLS) and functional reach (FR) tests.
In the OLS test, participants were instructed to maintain
balance on either leg with eyes open for as long as
possible (maximum, 120 s). For the FR test, participants
reached forward horizontally using a telescopic rod,
following established protocols [20,21]. One trial was
conducted for each test.

Motor performance was measured using the 10-m
maximal walking time (10-m walking), the cross-step
moving on four spots (CSF) [22], and hip displacement in
the anteroposterior direction (Hip-D) [23]. The 10-m
walking was measured over a 12-m walkway by recording
the time to traverse the 10-m segment (from 1 to 11 m) at
maximal effort. The CSF was performed by stepping
across and apart on four floor mats (Figure 3), and the
time required was recorded twice. The faster of the two

trials was used as the representative value. Hip-D was
measured as the anteroposterior displacement of the
greater trochanter when the hip was moved forward and
backward from a standing position (0-position). To
accurately identify the trochanter over clothing, a medical
support belt (AS ONE, 45 x 1,200 mm) was wrapped
around the pelvis, and marker stickers were applied to the
greater trochanter. Both the 10-m walking and Hip-D were
measured once.

2.4. Statistical Analysis

Pearson’s product-moment correlation coefficients were
calculated to investigate the associations between travel
distance, LSA, and physical fitness and motor function
across different age groups. Correlations were interpreted
as follows: <0.50, >0.50, and >0.70 as low, moderate, and
high, respectively [24].

To assess differences in each variable by age group and
travel distance, two-way analysis of variance (ANOVA)
was performed with two independent factors (age x travel
distance). When significant main effects or interaction
effects were observed, Tukey’s Honestly Significant
Difference (Tukey’s HSD) test was employed for post-hoc
comparisons. To assess the magnitude of group
differences, effect sizes were calculated using eta squared
(m?). Effect sizes were interpreted as follows: 0.01, 0.06,
and 0.14 as small, medium, and large, respectively [25].
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For all hypothesis testing, the statistical significance level
was set at p < 0.05. All analyses were conducted using
IBM Statistical Package for the Social Sciences Statistics
for Windows, version 28.0.

3. Results

The Pearson correlation coefficients between travel
distance and LSA or physical fitness and motor function
variables across age groups are presented in Table 2. In
group 65, travel distance was significantly positively
correlated with LSA (r = 0.187), height (r = 0.215), HGS
(r = 0.176), LGS (r = 0.173), OLS (r = 0.202), FR (r =
0.163), and Hip-D (r = 0.206), whereas 10-m walking
showed a significant negative correlation (r = —0.187). In
contrast, in group 70, travel distance was only
significantly negatively correlated with 10-m walking (r =
—0.249). In group 75, travel distance was significantly
positively correlated with LSA (r = 0.341), body weight (r
= 0.340), OLS (r = 0.249), FR (r = 0.386), and again
negatively with 10-m walking (r = —0.331).

The mean values, standard deviations, and results of the
two-way ANOVA for LSA and physical fitness and motor
function variables by age group and travel distance
categories are shown in Table 3. LSA and body weight
demonstrated a significant interaction effect. Post-hoc
comparisons revealed that in the 0 and <400 groups,
participants in groups 65 and 70 exhibited significantly
higher LSA scores than those in group 75. In the <800
group, groups 65 and 75 showed significantly higher LSA
scores than group 70. Furthermore, in groups 65 and 75,
LSA scores in the <800 and >800 categories were
significantly higher than those in the 0 and <400
categories. Regarding body weight, values were
significantly higher in the <800 group than those in the
<400 group across all age groups.

The following eight physical fitness and motor function
variables showed significant main effects of travel
distance: height, HGS, LGS, OLS, FR, 10-m walking,
CSF, and Hip-D. Specifically, the <800 and >800 groups
had significantly greater height than the other two groups.
The <800 and >800 groups exhibited significantly higher
HGS than the 0 group; the <800 group had higher values
than the <400 group. LGS values were significantly
greater in the <800 and >800 groups than those in the 0
group. Regarding OLS, the >800 group showed
significantly higher values than the 0 and <400 groups. FR
values were significantly greater in the <800 and >800
groups than those in the 0 group and further increased in
the >800 group than those in the <400 group. Regarding
10-m walking, the 0 group required significantly more
time than the <400 and <800 groups, whereas the <400
group was also slower than the >800 group. The 0 and
<400 groups had significantly longer CSF times than the
>800 group. The >800 group exhibited a significantly
greater Hip-D than the 0 group. Among these, height and
10-m walking showed moderate effect sizes (> = 0.08-
0.12), whereas the other variables had small effect sizes.

Regarding the main effects of age group, significant
differences were observed in the following five variables:
HGS, LGS, OLS, 10-m walking, and CSF. Post-hoc
comparisons revealed that groups 65 and 70 had

significantly higher HGS and LGS values than group 75.
group 65 exhibited significantly greater OLS values than
groups 70 and 75. In contrast, 10-m walking and CSF
were significantly longer in group 75 than those in the
younger age groups. Effect sizes for OLS and 10-m
walking were moderate (n? = 0.08), whereas those for the
remaining variables were small.

Table 2. Pearson Correlation Coefficients between Travel Distance
and Each Variable

group 65 group 70 group 75
(N = 203) (N=69) (N = 80)
] p . p . p

LSA (point)  0.19 0.01 0.07 057 gas 0.00
Heightecm) 0228 900 906 o063 013 02
Weight kg) 000 2% o3 080 g3 000
Hes (kg) 018" %% 01 o092 o021 006
LGS ko) 0177 001 947 07T 449 009
oLs) 0200 000 g4 027 o5 003
FRem) 016 %92 o5 080 g0 000
Walkings)  -019° 001 o5 004 a3 000
csE(s) 008 9% 08 9% 02  oo08
Hip-D(cm) 021" 900 oog 0% gpg 050

*: p < 0.05; Walking: 10-m Walking.

4. Discussion

4.1. Association between Travel Distance and
LSA

This study investigated the association between
objectively measured travel distance, calculated using
ArcGIS as the shortest route from home to a regularly
attended community facility, and self-reported LSA based
on a questionnaire. The results showed weak but
statistically significant associations in groups 65 and 75.
Although travel distance serves as a geographic and
objective indicator, representing the farthest community
facility regularly attended, the LSA reflects the farthest
location reached within the past 4 weeks, based on self-
report. Unlike travel distance, the LSA incorporates
subjective judgment and psychological aspects, including
perceived mobility and the need for assistance. Moreover,
the LSA may be valid among relatively independent older
adults; however, its reliability and validity may be
compromised among those with memory impairments or
cognitive decline owing to aging [26,27]. Although the
two concepts are similar in nature, the present findings
suggest that they do not provide consistent evaluations.
This observation suggests that the LSA have limitations in
accurately capturing life-space mobility among older
adults. Therefore, combining self-reported LSA with
objectively measured travel distance may facilitate a more
comprehensive and accurate assessment of life-space in
this population.
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Table 3. Mean and Standard Deviation of LSA, Physical Characteristics, and Physical Fitness and Motor Function by Age Group and Travel
Distance, and Results of Statistical Analyses

group 65 [65]

group 70 [70]

group 75 [75]

M SD M SD M ) F P he Tukey HSD
LSA a.0 5770 1728 60.00 2876 4360 18.96 FIL 516* 001 003 a, b: 65,70 > 75
(point)  b.<400 6579 1820 5952 1543 51.00 17.73 F2  1355* 000 0.11 ¢: 65, 75> 70
c.<800 7671 17.73 6120 1283 8125 3.54 IN 240 003 004 65:c,d>b>a
d.>800 7358 1528 6877 2105 66.84 18.02 75:3,4>1,2
Height a0 15237 497 15177 520 14973 520 FI 190 015 001 65,70, 75:¢,d>a, b
(cm) b.<400 15408 536 153.08 549 15243 6.60 F2  10.30* 0.00 0.08
c.<800 15621 575 15970 562 157.88 9.05 IN 177 010 003
d.>800 15713 508 15382 496 15321 344
Weight a.0 5841 643 5625 822 4999 8.96 FL 171 o018 001 65,70, 75:¢> b
(kg) b.<400 5553 809 5394 7.05 5278 833 F2 459 000 004
c.<800 5806 7.38 6119 829 5834 858 IN 219 004 004
d.>800 5681 7.89 5500 642 5873 820
HGS a.0 1916 579 1930 548 1410 542 F1 863* 000 005 a,b, ¢, d: 65,70 > 75
(kg) b.<400 2069 472 1896 579 1736 652 F2 584 000 005 65,70, 75:¢c,d>a
c.<800 2240 529 2408 815 2096 3.42 IN 098 044 002 65,70, 75:¢> b
d.>800 2219 530 1907 420 1812 525
LGS a.0 1119 565 1023 700 847 542 FL  38* 002 002 a,b,c, d:65>75
(kg) b.<400 1245 683 1238 716 972  7.84 F2  285* 004 002 65,70,75:¢c,d>a
c.<800 1528 689 1436 759 1007 5.3 IN 036 090 001
d.>800 1426 642 1273 915 1315 6.72
oLS a.0 3241 3146 2214 3194 549  3.40 F1  1391* 000 0.08 a,b, ¢, d: 65> 70, 75
(s) b.<400 3372 3281 2259 2918 1453 1945 F2  409* 001 003 65,70,75:d>a, b
c.<800  37.84 2487 3027 3508 1672 13.40 IN 040 088 001
d.>800 5554 3896 3392 2841 2483 2857
FR a.0 3386 1232 3819 1029 3330 11.66 FL 085 043 000 65,70,75:¢c,d>a
(cm) b.<400 3740 1160 3700 7.52 3148  9.94 F2 416 001 004 65,70, 75:d > b
c.<800 4139 985 3845 1066 39.73 1146 IN 131 025 002
d.>800 4102 932 3736 708 4096 825
10-m a.0 777 254 872 360 976 299 FL 1492 000 008  ab,cd:75>70>65
Walking  b.<400 626 165 7.20 207 932 458 F2  1527* 000 0.12 65,70,75:a>b >d
(s) c.<800 569 116 676 160 755  3.39 IN 166 013 003 65,70, 75:a> ¢
d.>800 545 097 614 111 621 111
CSF a.0 1152 697 1193 58 1411 512 F1 639 000 004 a, b, c,d: 75 > 65, 70
(s) b.<400 955 463 1142 568 1547 862 F2  304* 003 003 65,70, 75:a,b>d
c.<800 1010 409 1001 432 998  3.64 IN 117 032 002
d.>800 791 432 1047 593 1202 7.68
Hip-D a.0 1217 508 1288 529 1345 6.80 FL 055 058 0.00 65,70,75:d>a
(cm) b.<400 1455 546 1456 543 1570 7.82 F2  272* 004 002
c.<800 1431 565 1437 678 1570  7.96 IN 041 087 001
d.>800 17.07 590 1475 400 1620 528

M: Mean, SD: Standard Deviation, n2: Dihapto, F1: Age, F2: Distance, IN: Interaction.

* p<0.05

4.2. Association between Travel Distance and
Physical Fitness and Motor Function

The association between travel distance and physical
fitness and motor function was investigated by age group.
In group 65, significant positive correlations were
observed with height, HGS, LGS, OLS, FR, and Hip-D.
However, all correlation coefficients were <0.22,
indicating that the strength of these associations remained
weak. In contrast, in group 70, a significant correlation
was noted only with 10-m walking, and even this
association was weak. Other physical fitness and motor
function variables exhibited no significant associations.
Previous studies have indicated that among individuals
aged >70 years, factors beyond physical fitness and motor
function, including lifestyle, social engagement, and

motivation to go out, have relatively stronger influences
[28]. Based on these findings, the association between
travel distance and physical fitness and motor function
may be less apparent in the 65—74-year-old age group.

In group 75, travel distance was significantly correlated
with body weight, OLS, FR, and 10-m walking. The
correlation coefficients were generally in the 0.3 range,
indicating slightly stronger associations than those in the
65 and 70 groups. This finding suggests that among
individuals aged >75 years, aging-associated physical
limitations become more pronounced, making balance and
walking ability more vulnerable to the influence of travel
distance. Furthermore, previous studies have noted that
travel distance and broader life-space are associated with
lower limb strength and balance ability [29,30], and the
findings of the present study align with those trends.
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Based on the abovementioned findings, no moderate or
strong linear associations were observed between travel
distance and physical fitness and motor function in any of
the age groups, showing that physical indicators alone
cannot fully explain variations in travel distance. Future
studies should adopt a more multidimensional perspective,
incorporating physical, social, and psychological aspects.

4.3. Age- and Distance-Related Differences in
LSA and Physical Fitness and Motor
Function

A large-scale study, involving 21,305 Chinese adults
aged >70 vyears, reported that males and females
demonstrated age-related declines in muscle strength,
endurance, flexibility, and balance ability [31]. Similarly,
physical fitness and motor function assessments among
urban Chinese older adults aged 60-98 years showed
declines in lower limb strength, dynamic balance,
flexibility, agility, and endurance, with particularly steep
decreases between 75 and 80 years [32]. Consistent with
these previous findings, the present study also identified
significant age-related differences in LSA and physical
function. HGS, LGS, OLS, 10-m walking, and CSF
exhibited significant differences, with OLS and 10-m
walking showing the largest differences. Although most
variables showed marked declines in group 75, OLS
began to decrease already in the 70 group. This finding
suggests that OLS can act as an early indicator of age-
related decline in physical fitness and motor function.
OLS, a well-established measure of balance ability, has
been associated with fall risk [33]. Moreover, maintaining
a single-leg stance for at least 30 s has been reported to
contribute to fall prevention [34]. In this study, the mean
OLS time was 27.2 £ 31.2 sin group 70 and 15.4 £ 154 s
in group 75, indicating a potentially elevated fall risk in
both groups. Regarding other physical fitness and motor
function measures, group 75 performed significantly
worse than the younger groups, consistent with previous
studies. Notably, OLS and 10-m walking showed
relatively large effect sizes for age group, and group 75
showed significantly poorer performance than groups 65
and 70. These findings suggest that at approximately 70
years old, balance ability, as reflected by OLS, begins to
markedly decline; by 75 years old, walking ability and
other physical fitness and motor function components also
show clear deterioration.

The study site, Ji’an City in Jiangxi Province, China, is
a mid-sized city undergoing rapid urbanization. Since
2019, road surface improvements have been promoted
under government initiatives, with noticeable progress
expected by 2025. However, some areas still retain
unpaved sidewalks with level differences and aging
stairways. Additionally, the region experiences high
rainfall, resulting in slippery road conditions. These
environmental factors continue to pose challenges for
mobility among older adult residents [35]. These physical
environmental constraints have been demonstrated to
reduce the willingness of older adults to go outdoors36.
Furthermore, several older adults, having returned their
driver’s licenses and experiencing limited access to
convenient public transportation, heavily rely on walking
as their primary mode of mobility. In such environments,

although outdoor activity may be frequent, declines in
balance ability increase the risk of falls and subsequent
loss of independence in daily life. Considering these
circumstances, early assessment of balance ability using
indicators, including OLS, and the introduction of fall
prevention interventions, including balance training, at
approximately 70 years old may be effective. Furthermore,
from approximately 75 years old onward, implementing
comprehensive physical fitness programs, encompassing
strength, walking ability, and Hip-D strategies, may be
beneficial. These efforts may contribute to prolonging the
healthy life expectancy of older adult females in China.

Height, weight, LSA, HGS, LGS, FR, 10-m walking,
OLS, CSF, and Hip-D showed significant differences in
physical fitness and motor function by travel distance.
Participants with > 400-m travel distances (<800 and >
800 groups) tended to show higher values in these
variables. In particular, those in the > 800 group
demonstrated better performance in OLS, CSF, and Hip-D.
Although travel distance and these physical or motor
indicators exhibited no strong linear correlations,
individuals with longer travel distances showed superior
balance and hip-related abilities than those with shorter
travel distances. Evidence has shown that a < 1-km
distance from home to destinations is associated with
motivation for walking-based outings. Considering these
present findings, a travel distance of approximately 800 m
may represent a realistic and effective range for regular
physical activity among older adults [37].

Furthermore, the 400- and 800-m travel distances
defined in this study were based on the actual distances’
older adults in the target region typically travel to local
exercise facilities, parks, or public squares. Notably,
>50% of the participants (194 individuals, 55.1%)
participated in regular activities within this range.
Therefore, these distances reflect a “realistically
accessible range” in the community and may serve as
effective and practical targets for encouraging regular
physical activity and maintaining physical fitness and
motor function. As shown in Figure 4, among those aged
< 75 years with travel distances of > 800 m, several
physical and motor function indicators showed superior
performance. This finding suggests that ensuring a travel
circle of at least 800 m can be an effective and
sustainable strategy for maintaining physical fitness and
mobility in older adults. Particularly among those aged >
75 years, diminished travel distance has been associated
with physical decline and an increased risk of social
isolation and homebound tendencies [38]. Therefore,
developing and supporting sustainable travel zones may
significantly contribute to promoting physical and
mental health in older adults. Improving regional
infrastructure and implementing mobility support
policies for preserving such “living distances” may play
crucial roles in extending healthy life expectancy.
Notably, the travel distance in this study was calculated
using ArcGIS with reference to several previous studies.
As such distances can also be estimated relatively easily
using free applications, such as Google Maps, this
method may be broadly applicable in field settings.
Moreover, applying these simple measurement
techniques may enable the planning and implementation
of region-specific support strategies.



50 Journal of Physical Activity Research

5. Limitations

Here, travel distance was defined as the distance from
the participant’s residence to the farthest regularly
attended exercise facility. Therefore, it may not fully
capture the entire range of daily activities undertaken by
older adults. Although travel distances were calculated
using ArcGIS on the basis of the shortest route, actual
travel behavior may deviate from this owing to individual
habits, including intentional detours for increasing step
counts or stopping by multiple locations for shopping,
likely causing discrepancies from real-world distances.
Moreover, this study did not adequately account for
differences in modes of transportation. Future research
should incorporate analyses based on travel means. To
improve accuracy, a more comprehensive assessment of
life-space should also consider various destination patterns
and combine subjective measures (LSA) with objective
tools (Global Positioning System, GPS or accelerometers).

6. Conclusion

Among females in China aged > 65 years, the
association between travel distance to community activity
facilities and LSA was not strong. However, when
classified by 400- and 800-m thresholds, travel distance
was associated with physical fitness and motor
performance, particularly walking ability. Notably,
participants with >800-m travel distances showed better
physical and motor functions. These findings suggest that
maintaining a travel distance and activity zone of >800 m
can be effective for preserving and enhancing physical
fitness and motor abilities in older adults.

LSA, FR, Hip-D

Figure 4. Relationship Between Travel Distance and Physical Fitness
and Motor Ability by Age Group
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