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Abstract

Walking for transportation is influenced by multiple determinants, including psychological

perceptions and environmental factors. Acceptable walking time indicates the maximum time

(in min) a person would walk to reach a destination, and is a psychological factor whose

association with walking behavior remains insufficiently examined. Therefore, this study

clarified the relationship between acceptable walking time and actual walking behavior in the

Japanese working-age population, hypothesizing a positive linear association. A cross-

sectional online survey of 881 persons (males, n = 310; females, n = 571; age: 20-59 years) in

Japan was conducted to analyze acceptable walking time. Participants indicated “What distance

(min) would you walk to a destination?”” with responses categorized into six groups (<2 to >21

min). Weekly walking time was measured using the International Physical Activity

Questionnaire—short form. Linear and quadratic trends were assessed using regression analysis

with orthogonal polynomial contrast, adjusted for age and stratified by sex and residential

location (Greater Tokyo vs rural Okinawa). Weekly walking duration showed significant

positive linear associations with acceptable walking time across all four demographic groups,

with some evidence of quadratic components in males after adjusting for age. These consistent

positive associations were observed across both residential locations for both sexes, with

predominantly linear patterns. This study confirmed a positive association between acceptable

walking time and actual walking behavior in the Japanese working-age population, with
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consistent patterns across sex and locations. Acceptable walking time may serve as a useful

psychological indicator of walking behavior.

Keywords: physical activity, walking for transportation, acceptable walking distance, walking

time
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1. Introduction

The World Health Organization published a Global Action Plan on Physical Activity 2018—
2030, with the goals of reducing physical inactivity by 10% and 15% by 2025 and 2030,
respectively.” However, the prevalence of physical inactivity among adults is increasing,
particularly in high-income countries.?? The respective rates of participation in physical
activity are low in Japan, with only 24% and 17% of adult males and females, respectively,
aged 20-64 years meeting the recommended levels.?

Owing to technological advancements driving increased mechanization and automation,
coupled with the proliferation of sedentary occupations,” walking for transportation has
emerged as a promising strategy to enhance physical activity levels among working-age
populations.®” The determinants of transportation walking, a primary component of active
travel,>’ have been investigated through various ecological frameworks.”” Evidence has
indicated that walking for transportation varies according to sociodemographic
characteristics.”’! Additionally, built environment factors, particularly accessibility to public
transportation infrastructure, demonstrate substantial associations with transportation walking
behaviors./? 13

Various psychological factors have been studied in relation to walking for transportation, with
scattered references focusing on acceptable walking distance or acceptable walking time

(AWD/AWT). This construct represents individuals' subjective threshold regarding how much
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time they are willing to walk to reach a destination. AWD originated in urban and transportation
planning domains, initially conceptualized by Seneviratne’ as the “critical walking distance,”
and subsequently developed by Arasan et al.”> as the maximum trip length that pedestrians
would traverse before selecting a faster mode of travel, mathematically derived from

cumulative distribution curves. Public health researchers subsequently introduced subjective

216,17 »]8

measures such as “reasonable walking distance and “easy walking distance,”’° assessed
through direct inquiry methodologies. Although various studies have attempted to use
AWD/AWT, these efforts remain fragmented, with no systematic movement toward
standardizing the AWD/AWT index. Nevertheless, due to its high versatility in assessing
psychological factors related to walking behavior, this metric is now widely applied across
multiple disciplines, including public health, urban planning, and transportation planning.’%2
In most AWD/AWT studies, it is treated as an outcome variable, with sociodemographic and
environmental factors examined as determinants. Pongprasert and Kubota’’ demonstrated that
AWD varies by social class among Transit-Oriented Development residents in Bangkok,
Thailand. Rahul and Verma?’ and Tsunoda et al.?? reported that acceptable walking and cycling
distances differ according to sociodemographic and regional factors, suggesting potential
environmental influences on AWD. Hoang-Tung et al.? investigated the impact of Bus Rapid

Transit (BRT) implementation in Hanoi, Vietnam, and reported that commuters' AWD

increased from <500 m to >500 m following BRT introduction, exemplifying how
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infrastructure development can transform AWD thresholds.

The limited extant literature suggests a positive correlation between AWD and actual
pedestrian behavior. Hsia et al.?” demonstrated that individuals with higher AWD report greater
actual walking distances, indicating that attitudinal modifications may precipitate behavioral
changes. Adults in the United States who perceived longer distances as reasonable walked
significantly more often than those who did not.”” Although a positive association between
AWD and walking behavior has been suggested, few investigations and methodological
inconsistencies exist in the literature. However, empirical evidence remains sparse, with studies
either assuming behavioral intention without examining actual behavior’? or lacking clarity in
the AWD/AWT concept itself.?>?5 Here, we adopted an AWT over AWD for its greater
generalizability.’*?# Furthermore, time-based measures are more intuitive and practical for
respondents, as people typically think in terms of how long it takes to walk to destinations (e.g.,
public transportation stops) rather than specific distances,?” and time is easier for individuals
to estimate accurately than travel distance.”® While previous studies have suggested
associations between AWD and health outcomes, the direct relationship between AWT and
walking behavior remains unestablished. This limits our understanding of AWT as a behavioral
construct and its potential applications as an assessment tool or intervention target. Establishing
this relationship using self-reported measures would provide a rationale for future validation

using objective measures (e.g., accelerometry). AWT may serve as a valuable predictive
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indicator of physical activity because it captures individuals' behavioral intention and

motivation to engage in walking behavior. Additionally, the relationship between AWT and

walking behavior may vary across different demographic and geographic contexts. Previous

research has indicated that walking patterns differ significantly between sexes due to variations

in travel purposes, safety concerns, and mobility preferences.®?? Similarly, urban infrastructure

and walkability characteristics substantially influence walking behavior,3*3! with metropolitan

and rural areas presenting distinct environmental contexts for pedestrian activity.’?’> Whether

AWT maintains consistent predictive validity across these diverse demographic and

geographic contexts remains unexplored. Therefore, we clarified the relationship between

AWT and self-reported walking behavior in the Japanese working-age population, with

analyses stratified by sex and residential location. We hypothesized that individuals with longer

AWTs would walk more often than those with shorter AWTs, indicating a positive linear

relationship.

2. Materials and Methods

2.1. Participants

We conducted an online survey through Macromill Inc. (Tokyo, Japan) of 800 adult males

and females aged 20-59 years residing in Greater Tokyo (Tokyo, Saitama, Chiba, and

Kanagawa prefectures) and a rural area (Okinawa Prefecture) of Japan during November 2021.
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The study included the working-age population with diverse employment statuses, including
employed individuals, unemployed individuals, and students. While Okinawa Prefecture
includes urban and rural characteristics, it is classified as rural relative to the Greater Tokyo
area based on its population density (643 vs 2,721 people/km? for Greater Tokyo, according to
the 2020 National Census of Japan’?), geographic isolation as an island prefecture, distance
from major economic centers, and fundamentally different transportation characteristics.
Greater Tokyo exemplifies a public transit-oriented environment with extensive rail networks,
whereas Okinawa represents a car-dependent region, with private vehicle modal shares
exceeding 90%.%3 This contrasting sampling design enables the examination of AWT—walking
relationships across Japan's transportation modal spectrum.

The sample size was calculated using power analysis (effect size = 0.15, a = 0.05, power =
0.80) stratified by sex and age decades. The survey was terminated when the number of
respondents reached the target number. Survey invitations were sent to approximately 5,000
registered monitors, who received requests for participation and an online response form.
Exclusion criteria included individuals with physical disabilities that made walking difficult
and pregnant females. Among 885 respondents, 881 were selected for analysis, excluding one
person whose sex was recorded as “other” and three people with missing household income
data. Respondents were given Macromill points (40 yen), which could be exchanged for

specific services from Macromill Inc.
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Personal information was protected by a contract between registered participants and

Macromill Inc. (Tokyo, Japan). We did not have access to personal information about the

participants. All procedures were conducted in accordance with the ethical standards of the

national research committee and Helsinki Declaration. This study was approved by ethics

review committees (approval numbers: 1819 and 2021-035-1), and electronic informed consent

was obtained from all participants.

2.2 Variables

2.2.1 Walking behavior

The International Physical Activity Questionnaire-Short Form (IPAQ-SF) is a self-report

instrument that measures the weekly frequency and duration of walking, as well as low-

intensity, moderate-intensity, and high-intensity physical activities.’ We targeted only walking

among the four activity types.

The survey investigated the amount of time spent walking continuously for at least 10 min,

including walking to transportation facilities, for exercise, and for leisure. Data were processed

according to IPAQ-SF guidelines.?’

2.2.2 Acceptable walking time

AWT was evaluated with reference to Tsunoda et al.’s study.?’ The question used was, “What

distance (in minutes) would you walk to a destination (e.g., convenience store, supermarket,

restaurant, bus stop, station, or hospital)? (Imagine it is a pleasant day and the road is flat).”
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Respondents had to select from the following: <1, 2, 5, 10, 15, 20, 30, or >31 min. As 21 (2.4%)

and 36 (4.1%) of the respondents selected the options of <1 and >31 min, respectively, we

analyzed data from those who would walk for <2, 3-5, 6-10, 11-15, 16-20, and >21 min.

2.2.3 Sociodemographic factors

Sociodemographic factors included sex (male/female), age, residential location

(metropolitan or rural), marital status (married or not), employment (yes or no), education level

(junior/high school, college, university, post-graduate school, or unknown), and annual

household income (<2, >2 to <6, >6 million yen, or unknown) as previously described.’”

2.3 Statistical analysis

All analyses were stratified by sex and residential location (metropolitan vs rural), based on

previous literature. Differences in characteristics between sexes were assessed using chi-square

tests and #-tests for categorical and continuous variables, respectively. Linear and quadratic

trends in AWT and the amount of time spent walking per week were assessed using linear

regression analysis with orthogonal polynomial contrasts.”” Weekly walking time data were

natural log-transformed due to their non-normal distribution. To manage zero values in the

walking time data, one was added to all values before log transformation (log[x+1]

transformation). Results are presented as log-transformed values, and trends were adjusted for

age. All values with p <0.05 were considered significant, and all data were statistically analyzed

using SPSS (version 25.0J for Windows; SPSS Japan Inc., Tokyo, Japan).
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3. Results

Table 1 lists the demographic factors and AWT by sex. Among males, the most frequent AWT

categories were 6—10 (29.0%), 3-5 (25.5%), and 11-15 min (18.7%). The distribution of AWT

responses approximated a normal distribution with a peak at 610 min. For females, the most

frequent AWT categories were also 6—10 (26.3%), 3—5 (22.9%), and 11-15 min (18.6%). The

cumulative total was <10 min, accounting for 63.5% and 56.7% of males and females,

respectively, and the overall distribution of AWT significantly differed between sexes across

all demographic factors.

AWT was significantly associated with residential location for both sexes (male, p = 0.003;

female, p <0.001) and with household income (male, p = 0.014; female, p = 0.008; Table 2).

In the Tokyo metropolitan area, 27.3% of males and 14.8% of females reported an AWT of 3—

5 min, whereas in the rural area, these proportions were significantly higher at 43.4% and

44.4%, respectively. A significant linear relationship was observed between AWT categories

(from <2 to >21 min) and weekly walking duration for both sexes (p <0.001).

Figure 1 displays the relationship between AWT and weekly walking duration by sex and

residential location. Analysis of log-transformed weekly walking time data revealed significant

linear associations between AWT categories and walking duration across all examined

demographic groups. Linear trends were consistently significant (p <0.001), with some

8



153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

evidence of quadratic components in certain groups, although the predominant pattern

remained linear. When stratified by sex and residential location, consistent positive

associations were observed between AWT and walking behavior, even after adjusting for

covariates. The relationship between AWT and walking behavior showed consistent patterns

across both metropolitan and rural residential locations.

4. Discussion

This study revealed a positive linear relationship between AWT and walking duration in both

sexes and across residential locations, supporting our hypothesis. When stratified by sex and

residential location, significant linear associations were consistently observed between the

AWT categories and log-transformed weekly walking time, indicating that individuals with

longer AWT exhibited greater walking behavior among the Japanese working-age population.

The observed linear association suggests that AWT represents a psychological factor associated

with walking behavior. These findings align with those of previous studies showing positive

associations between AWT and walking behavior,’” suggesting that our results contribute to a

consistent pattern across various populations and methodological approaches. Our finding that

82.3% of males and 75.3% of females consider <15 min acceptable provide insight into

Japanese adults' walking thresholds, although practical implications require further

investigation using objective measures and longitudinal designs. The observed sex differences
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in AWT distribution patterns may have important implications for health promotion strategies.

Although both sexes showed significant positive associations between AWT and walking

behavior, with predominantly linear patterns, the underlying factors driving these relationships

may differ between males and females. Previous research has suggested that walking behavior

is influenced by sex-specific factors, including safety perceptions, trip purposes, and social

roles. However, considering that both sexes demonstrated similar linear trends in this study,

the practical implications of these differences warrant careful consideration. Future research

should examine the specific factors contributing to sex differences in AWT to inform sex-

responsive health promotion approaches that support walking behavior across diverse

populations.

Future research should examine the function of AWT within established theoretical

frameworks. The COM-B model’*37 suggests that AWT may serve as a motivational

component mediating the relationships between individual capabilities (age and physical

capacity), environmental opportunities (urban infrastructure and transportation accessibility),

and walking behavior. Our observation of regional differences in AWT distribution between

Greater Tokyo and rural areas supports the premise that environmental factors influence

motivational constructs. Recent COM-B applications to physical activity’®

and sedentary

behavior’® identified the following key predictors: habits and exercise self-identity

(motivation), self-monitoring (capability), and subjective norms (opportunity).”’ These
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findings provide a framework for investigating how AWT functions as a motivational factor
and interacts with environmental and individual factors. Although previous studies
conceptualized AWD as behavioral intention,’”” comprehensive COM-B framework studies
incorporating environmental factors are needed to elucidate the complete psychological
mechanisms of AWT in walking behavior.

While this study demonstrated the relationship of AWT with self-reported walking behavior,
the IPAQ-SF overestimates activity by 150-400% compared with that of objective
measurements.’’ Future research using accelerometry is essential to validate the AW T—walking
behavior relationship and determine whether specific AWT thresholds predict meeting physical
activity recommendations. Additionally, since walking purposes influence acceptable
distances,’#9?4 future studies should evaluate the relationship of AWT specifically with
walking for transportation rather than general walking behavior.

The present study showed that an AWT of 610 min (29.0% of males and 26.3% of females)
had the highest frequency among both sexes, and that more than half of the adults engaged in
AWT for <10 min. The average time spent walking (11.9 min) varies between 10 and 15 min
depending on the purpose, such as commuting to work, shopping, or engaging in social or
recreational activities.”” These results were generally consistent, although they were slightly
higher than that of our findings on AWT among Japanese adults. The concepts of the “15-min

2942

city”# or “20-min neighborhood”#’ have gained traction in recent urban planning. These
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frameworks enhance urban sustainability by decentralizing city functions and ensuring that
daily necessities are accessible within a 15-min walk or bicycle ride. The traditional concept
of “walking distance” in Japan is typically a 10-min walk, approximately 800 m,*/ based on an
average walking speed of 80 m/min.* Our findings indicated that 17.7% and 24.7% of males
and females, respectively, consider walking to destinations for >15 min acceptable. While these
findings provide useful context for urban planning concepts, such as the 15-min city, extensive
validation through longitudinal and objective measurement studies is required before practical
applications can be considered. If future research establishes causal relationships and validates
the behavioral relevance of AWT through objective measures, AWT data may eventually
contribute to evidence-based planning approaches, potentially informing facility distribution

decisions that align with residents' psychological walking thresholds.?’

The sex-specific
patterns identified herein may provide evidence-based guidelines for prioritizing pedestrian
infrastructure improvements.”> Furthermore, the association between AWT and actual walking
behavior represents a potential foundation for future intervention research, although extensive
longitudinal studies using objective measures are essential to establish causality before any
practical applications. Following comprehensive validation, the AWT index may eventually
serve as a tool for measuring walking motivation, potentially providing insights into residents'

walking preferences and thresholds.

Once causal relationships are established through rigorous longitudinal research with
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objective measures, insights into AWT might inform urban design approaches to accommodate
and encourage walking. However, substantial additional research would be needed to establish
whether and how AWT insights could translate into effective planning strategies. The
consistency of AWT—walking behavior relationships observed across Tokyo's transit-oriented
environment and Okinawa's car-dependent setting®?33 suggests that AWT functions as a stable
psychological construct that transcends specific transportation contexts. This consistency
represents a promising foundation for future research. However, extensive validation would be
required before considering the scalability of AWT-based approaches across Japan's diverse
geographic and infrastructural landscapes.

This study had limitations. The cross-sectional design precluded the exploration of causal
relationships between AWT and walking behavior. Walking data were self-reported using the
IPAQ-SF, overestimating activity compared with that of objective measures. We adjusted for
only basic demographic factors (age and sex) and residential location in our analyses. Future
studies should consider socioeconomic factors and transportation-related variables, such as
driver's license possession and car use. The online survey methodology introduced potential
sampling bias, as internet users tend to be younger, more educated, and have higher incomes,*
potentially affect generalizability. However, our findings align with those of previous

studies,’”?’ suggesting positive AWD/AWT-walking behavior associations, suggesting the

observed relationship may be robust across different populations and methodological
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approaches.

5. Conclusions

This study confirmed a positive association between AWT and actual walking behavior in the

Japanese working-age population. Therefore, AWT may be useful as an indicator of walking

behavior.
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Tables

Table 1. Demographic characteristics, walking, and acceptable walking time

Males Females
N=310 N=571 pt
Age (years), mean (SD) 43.6  (11.5) 35.5 (10.2) <.001
Residential area, %
Greater Tokyo 172 (55.5) 269 47.1) 018
rural area 138 (44.5) 302 (52.9)
Marital status, %
Unmarried 114 (36.8) 256 (44.8) 021
Married 196 (63.2) 315 (55.2)
Employment status, %
Employed 265 (85.5) 272 (47.6) <.001
Not employed 45 (14.5) 299 (52.4)
Education level, %
< High school graduate 84 (27.1) 173 (30.3) <.001
Some college 61 (19.7) 174 (30.5)
> College graduate 165 (53.2) 223 (39.1)
Other 0 (0) 1 (0.2)
Household income, %
<¥2,000,000 22 (7.1) 71 (12.4) <.001
¥ 2,000,000-6,000,000 120 (38.7) 266 (46.6)
>¥ 6,000,000 127 (41.0) 149 (26.1)
Unknown 41 (13.2) 85 (14.9)
BMI (kg/m?), mean (SD) 23.5 3.4) 21.3 (3.7) <.001
Walking duration (min/week), 180 (0-379) 120 (0-300) 014
median (range)
Acceptable walking time
<2 min 28 (9.0) 43 (7.5) 191
3-5 min 79 (25.5) 131 (22.9)
6—10 min 90 (29.0) 150 (26.3)
11-15 min 58 (18.7) 106 (18.6)
16-20 min 23 (7.4) 73 (12.8)
>21 min 32 (10.3) 68 (11.9)

24



 Chi-square tests for categorical variables and t-tests for continuous variables were
applied.
Abbreviations: BMI, body mass index; SD, standard deviation
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Table 2. Acceptable walking time by demographic characteristic
Acceptable walking time

<2 min 3—5 min 6—-10 min 11-15 min 16-20 min >21 min p? p for
trend
b
Male sex, % 280 (900 79 (255) 90 (29.0) 58 (187) 23 (7.4 32 (10.3)
Age (years), mean (SD) 40.0 (10.8) 41.9 (12.1) 444 (11.1) 43.1 (12.2) 50.8 (8.7) 44.5 (9.9) .014
Residential area, %
Greater Tokyo 10  (58) 37 (215 47 (273) 36 (209) 18 (10.5) 24 (14.0) .003
rural area 18  (13.0) 42 (304) 43 (31.2) 22 (159) 5 (3.6) 8 (5.8)
Marital status, %
Unmarried 10 (88 30 (263) 32 (28.1) 24 (21.1) 7 (6.1) 11 (9.6) 952
Married 18 (92) 49 (250) 58 (29.6) 34 (173) 16 (8.2) 21 (10.7)
Employment status, %
Employed 23 (87) 67 (253) 77 (29.1) 48 (181) 21 (7.9 29  (10.9) .858
Not employed 5 (11.1) 12 (26.7) 13 (289) 10 (22.2) 2 (4.4) 3 (6.7)

Education level, %
< High school graduate 7 9.7y 27 (27.6) 28 (29.6) 14 (13.6) 3 (8.6) 5 (10.9) .063

Some college 8 8.1) 17 (263) 20 (30.5 9 (18.6) 5 (9.3) 2 (7.2)
> College graduate 13 (69 35 (199) 42 (235 35 (22.00 15 (13.3) 25 (14.3)
Other 0 0 0 0 0 0
Household income, %
<¥2,000,000 6 (27.3) 7 (31.8) 4 (182) 2 9.1) 2 (9.1) 1 4.5) .014

¥2,000,000—6,000,000 13 (10.8) 33 (27.5) 41 (342) 17 (142) 5 (42) 11  (92)

26



>¥ 6,000,000
Unknown
BMI (kg/m?), mean (SD)
Walking duration

(min/week), median (range)

Female sex, %
Age (years), mean (SD)
Residential area, %
Greater Tokyo
rural area
Marital status, %
Unmarried
Married
Employment status, %
Employed
Not employed
Education level, %
< High school graduate
Some college
> College graduate
Other
Household income, %
<¥2,000,000

233

43
32.8

34

26
17

17
26

18
11
14

(6.3)
(2.4)
(3.9)

(0-30)

(7.5)
(9.5)

(3.3)
(11.3)

(10.2)
(5.4)

(6.3)
(8.7)

(10.4)
(6.3)
(6.3)
(0)

(5.6)

32

23.6
120

131
36.7

31
100

17

(25.2)
(17.1)
(3.3)
(0-
300)

(22.9)
(9.6)

(11.5)
(33.1)

21.1)
(24.4)

(25.0)
21.1)

(25.4)
(25.3)
(19.3)

(0)

(23.9)

29
16
23.6
180

150
36.1

59
91

61
89

64
86

48

52
49

24

(22.8)
(39.0)
(3.3)
(23—
360)

(26.3)
(10.6)

(21.9)
(30.1)

(23.8)
(28.3)

(23.5)
(28.8)

(27.7)
(29.9)
(22.0)
(100)

(33.8)

27

32

23.7
225

106
35.0

65
41

48
58

49
57

21

35
50

13

(25.2)
(17.1)
(3.5)
(80—
420)

(18.6)
(10.0)

(24.2)
(13.6)

(18.8)
(18.4)

(18.0)
(19.1)

(12.1)
(20.1)
(22.4)

(0)

(18.3)

13

22.7
360

73
33.1

55
18

32
41

36
37

19
17
37

(10.2)
(7.3)
(2.9)
(288
420)

(12.8)
(10.0)

(20.4)
(6.0)

(12.5)
(13.0)

(13.2)
(12.4)

(11.0)
(9.8)
(16.6)
(0)

(4.2)

13

234
300

68
37.1

50
18

35
33

38
30

23

15
30

10

(10.2)
(17.1)
(3.4)
(98—
420)

(11.9)
(11.2)

(18.6)
(6.0)

(13.7)
(10.5)

(14.0)
(10.0)

(13.3)
(8.6)
(13.5)
(0)

(14.1)

.898

.052

<.001

203

348

.092

.008

<.001



¥2,000,000-6,000,000 19 (7.1) 72 (27.1) 66 (248) 49 (184) 27  (10.2)

>%¥ 6,000,000 12 (&1) 26 (174) 33 (22.1) 32 (21.5) 34 (22.9)

Unknown 8 94) 16 (188) 27 (31.8) 12 (14.1) 9 (10.6)
BMI (kg/m?), mean (SD) 21.8 (46) 219 (44 213 (3.5 21.0 (2.7) 20.8 (3.5)
Walking duration 0 (0-90) 0 (0 120 (0- 150 (60— 180 (60—
(min/week), median (range) 180) 270) 278) 360)

(12.4)
(8.1)

(15.3)

(3.5) 266

(120- <.001
450)

& Categorical variables were subjected to chi-square, continuous variables to one-way analysis of variance.
®The Jonckheere—Terpstra test was used.

Abbreviations: BMI, body mass index; SD, standard deviation
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Figure Legend

Figure 1. Log-transformed walking minutes per week across sex and residential area groups,

adjusted for age. Data points show log-transformed mean values + standard error. Significant

positive linear trends are observed across all groups (p <0.01). Quadratic components are

detected in Greater Tokyo (p <0.01) and Okinawa males (p <0.05).
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Log-transformed walking minutes per week

<2min 3-5min 6-10min 11-15min 16-20min =21lmin

s [] Male, Greater Tokyo O Male, Okinawa
s > Female, Greater Tokyo mmmmm _ Female Okinawa

Figure 1. Log-transformed walling munutes per week across sex and residence area groups, adjusted for age. Error bars represent standard
error. Data points show mean values with 95% confidence intervals.




Title Page

The type of manuscript: Regular Article

Title: Acceptable walking time as an indicator of walking behavior among the Japanese working-age population: A cross-sectional study

Authors: Yoshito Kamiya 1,2, Akira Kyan 3,4*, Minoru Takakura 5

Institutions: 

1 Department of Sports and Health, Faculty of Human Health Sciences, Meio University, 1220-1 Biimata, Nago, Okinawa 905-8585, Japan

2 Graduate School of Health Sciences, University of the Ryukyus, A-building 07-1100, 1076 Kiyuna, Ginowan, Okinawa 901-2720, Japan

3 Faculty of Medicine, University of the Ryukyus, A-building 07-1100, 1076 Kiyuna, Ginowan, Okinawa 901-2720, Japan

4 Graduate School of Medicine and School of Public Health, Kyoto University, Yoshida-Konoecho, Sakyo-ku, Kyoto-shi, Kyoto 606-8501, Japan

5 Graduate School of Sports and Health Sciences, Meio University, 1220-1 Biimata, Nago, Okinawa, 905-8585, Japan

Number of Figures: 1

Number of Tables: 2

Running Title: Acceptable walking time and walking behavior

Authors’ Email Addresses:

Y.K.: y.kamiya@meio-u.ac.jp, A.K.*: akyan@cs.u-ryukyu.ac.jp, M.T.: m.takakura@meio-u.ac.jp


Abstract

Walking for transportation is influenced by multiple determinants including psychological perceptions and environmental determinants. Acceptable walking time is an indicator that evaluates the maximum time (in minutes) one would walk to reach a destination and is a psychological factor whose association with walking behavior has not been sufficiently examined. Therefore, this study aimed to clarify the relationship between acceptable walking time and actual walking behavior in the Japanese working-age population, hypothesizing a positive linear association. A cross-sectional online survey of 881 persons (males, n = 310; females, n = 571; age, 20–59 years) in Japan was conducted to analyze acceptable walking time. Participants indicated “What distance (minutes) would you walk to a destination?” with responses categorized into six groups (≤2 to ≥21 minutes). Weekly walking time was measured using the International Physical Activity Questionnaire-short form. Linear and quadratic trends were assessed using regression analysis with orthogonal polynomial contrast, adjusted for age and stratified by sex and residential location (Greater Tokyo versus rural Okinawa). Weekly walking duration showed significant positive linear associations with acceptable walking time across all four demographic groups, with some evidence of quadratic components in male groups after adjusting for age. These consistent positive associations were observed across both residential locations for both sexes, with predominantly linear patterns. This study confirmed a positive association between acceptable walking time and actual walking behavior in the Japanese working-age population, with consistent patterns across sex and locations. Acceptable walking time may serve as a useful psychological indicator of walking behavior.
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Abstract

身体活動の重要な構成要素である移動のための歩行は、心理的・環境的要因に影響される。Acceptable walking time (AWT)は、何分までの距離であれば歩行を選択するかを評価する指標であり、歩行行動との関連性が十分検討されていない心理的要因である。本研究では、日本人の働く世代におけるAWTと実際の歩行行動の関係を検討し、正の線形関連を示すか検証した。日本人881名（男性310名、女性571名、20-59歳）を対象とし、横断的オンライン調査を実施した。参加者は「目的地までどのくらいの距離（分）であれば歩行するか」に回答し、6群（≤2分から≥21分）に分類した。週間歩行時間をIPAQ短縮版で評価し、年齢調整後、性別と居住地（首都圏対沖縄地方）で層別化した直交多項式回帰で線形・二次トレンドを検討した。全4つのグループにおいてAWTと週間歩行時間に有意な正の線形関連を認め、男性グループでは年齢調整後に二次トレンドもみられた。これらの一貫した正の関連は両居住地において男女ともに観察され、主に線形パターンを示した。本研究により、日本人の働く世代においてAWTと実際の歩行行動の正の関連が性別・地域を超えて一貫したパターンを示すことが確認され、AWTは歩行行動の有用な指標となりうることが示唆された。
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