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Untangling the complex interaction between human behavior and

he environment is a cornerstone of modern public health research.

alking, the most common form of physical activity, is an ideal proxy

o explore how lifestyle, environment, and infrastructure interact to in-

uence health outcomes. This scenario is well illustrated in the study by

akai et al. [ 1 ], in which authors offer a comprehensive, data-driven,

nd methodologically sophisticated exploration of these relationships

hrough the integration of multiple variables recorded in Japanese ur-

an centers. By using smartphone-derived steps as a metric of physical

ctivity, authors examined the impact of temperature, transportation,

nd marital status on human mobility over time. 

Cities worldwide are facing the converging challenges of population

ging, declining physical activity, transformations in social organiza-

ions and behavioral patterns, and climate crisis. In this context, eluci-

ating the impact of factors such as temperature variability, transport

ccessibility, and sociodemographic variables on mobility is essential

or developing targeted public health interventions. 

This editorial highlights and contextualizes four central themes

merging from the study: (1) the effect of environmental temperature

nd seasonality on walking behavior; (2) the impact of transportation in-

rastructure on physical activity; (3) implications for climate adaptation

nd global warming; and (4) the influence of marital status on mobility

n urban settings. 

. Temperature, seasonality, and human locomotion 

Wakai et al. [ 1 ] reported an M-shaped seasonal trend in average

aily steps, peaking in spring and autumn and declining during sum-
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er and winter months. Using seasonal-trend decomposition via locally

stimated scatterplot smoothing, authors identified a tight correlation

etween walking behavior and deviations from an optimal temperature

f 14.3 °C. The symmetrical decline in step counts at both low and high

emperatures aligns with the behavioral thermoregulation theory [ 2 ]

nd reinforces previous findings on the subject [ 3–5 ]. 

The 14.3 °C optimum may correspond to a climatological “comfort

one ” beyond which thermal discomfort begins to impact willingness

o engage in outdoor activities [ 5 , 6 ]. This view is further supported by

rior studies showing that physical activity levels decline in the presence

f temperature extremes, especially among older adults and individuals

ith cardiopulmonary conditions [ 7 ]. 

The public health implications of this scenario are considerable. Sea-

onal variation in walking behavior can lead to fluctuations of 2000–

000 steps per day, translating to meaningful changes in energy expen-

iture ( ∼100–175 kcal for 70 kg person) and cardiometabolic risk. No-

ably, a meta-analysis has shown that each additional 1000 steps per

ay ( ∼0.75 km for 70 cm stride length) reduce all-cause mortality risk

y approximately 15 % [ 8 ]. Therefore, seasonal drops in physical ac-

ivity reflect potential clinically relevant events with measurable health

onsequences. 

. Transportation infrastructure as a determinant of walking 

ctivity 

Findings on the impact of transport infrastructure on urban mobil-

ty also present remarkable public health relevance. In comparing five

overnment-designated Japanese cities, the authors identified a strik-
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ng difference in daily step counts between “higher activity ” cities (i.e.,

aitama, Kawasaki, Fukuoka) and “lower activity ” cities (i.e., Kyoto,

obe). The key differentiating factor was ordinary train use, which was

ignificantly more frequent in the former group, while car use was in-

ersely associated with step counts. 

This finding reinforces longstanding evidence that transit-oriented

rban development supports physical activity by integrating movement

nto daily routines [ 9–11 ]. Indeed, trains and subways require walking

o, within, and from stations, thereby stimulating a more active lifestyle.

nstead, car dependency reduces walking opportunities as highlighted

y the inverse relationship between car use and physical activity ob-

erved globally [ 12–14 ]. Interestingly, the study by Wakai et al. [ 1 ] also

hows that proximity to a large urban center increases train use and,

ndirectly, daily step counts. Thus, transportation infrastructure serves

ot only as a means of access, but also as a structural framework that

nfluences daily health behaviors. 

. Climate change and the future of city walkability 

The relationship between temperature and walking behavior is in-

rinsically connected to the domain of climate-sensitive epidemiology.

s global temperatures continue to rise and climate variability increases,

easonal extremes are expected to become more frequent and severe, im-

acting outdoor physical activity during warmer months. Urban areas

orldwide are already experiencing longer summers with more frequent

eatwaves [ 15 ]. Rising temperatures will inevitably lead to a reduction

n physical activity levels, especially among those who would benefit

ost from regular movement, such as older adults. This reduction in

hysical activity exacerbates the adverse health effects of heat exposure

nd contributes to the progression of mobility impairments and non-

ommunicable diseases, triggering a feedback loop that further impacts

opulation health and resilience in the face of climate change [ 16 ]. 

The reduction of walking activity during warmer months also ampli-

es urban health disparities [ 17 ]. Wealthier individuals can afford in-

oor gyms, climate-controlled environments, or private transportation.

n contrast, those who are socioeconomically disadvantaged often rely

n walking and public transit, which are both vulnerable to climatic

isruption. Therefore, city planners and policymakers should prioritize

he development of climate-resilient and accessible infrastructure (e.g.,

haded walkways, expanded tree canopies, indoor walking spaces) to

educe the impact of rising temperatures on outdoor activity and en-

ure equitable access to safe, comfortable environments, especially for

ulnerable populations. 

. Marital status and walking behavior 

In a less explored yet critical area, Wakai et al. [ 1 ] examined the in-

uence of marital status on walking behavior. Their results suggest that

arried and divorced/widowed men walked significantly more than

omen in the same categories, by approximately 1800 and 2400 steps

er day, respectively, while step counts among unmarried individuals

ere comparable between sexes. 

These results can be interpreted according to gendered domestic

oles and sociocultural expectations in Japan. Previous surveys have

hown that a large share of Japanese women reduce workforce partic-

pation following marriage or childbirth [ 18 ], which affects their daily

ctivity patterns. Conversely, physical activity may increase in men post-

arriage due to employment demands, commuting, or household er-

ands, especially when spouses are homebound. 

The finding that divorced or bereaved men continue to maintain

igher activity levels suggests the persistence of work-related routines,

hile women in similar circumstances may not resume pre-marriage

obility levels. These differences have public health consequences as

educed mobility is strongly associated with frailty, depression, and dis-

bility [ 19 , 20 ]. Therefore, marital status should be viewed not as a mere
2

emographic variable but as a proxy for structural and behavioral dy-

amics. Its inclusion in mobility studies is crucial, especially in aging

ocieties where household compositions are rapidly evolving. Further-

ore, public health strategies should account for these patterns by tai-

oring interventions, such as female-focused walking groups or urban de-

ign that supports caregiving roles, to promote mobility and well-being

mong women through marital transitions. 

. Conclusion 

Understanding the complex interplay of environmental, infrastruc-

ural, and social factors is instrumental in promoting physical activ-

ty, particularly mobility, in aging urban populations. Seasonal tem-

erature variations, access to transit-oriented infrastructure, and social

eterminants, such as marital status, all impact walking behavior and,

ence, health outcomes in older adults. To mitigate the development of

hronic conditions and frailty as well as support healthy aging, urban

lanning and public health authorities must develop integrated, adap-

ive approaches that enhance walking opportunities, ensure climate re-

ilience, and address social disparities, especially those affecting vulner-

ble groups like older women. Creating age-friendly environments that

romote safe, regular physical activity is essential for sustaining inde-

endence and improving quality of life in rapidly aging societies. 
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