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Table 3. Cont.

P value for interaction term with BMI status
Walking MVPA (excluding walking )

P value P value
Crime safety at night (Safe) 0.85 0.73
Traffic safety (Safe) 0.65 0.55
Seeing people being active (Yes) 0.76 0.14
Aesthetics (Yes) 0.08 0.70
Connectivity of streets (Yes) 0.18 0.06
Maintenance of sidewalks (Good) 0.22 0.28
Maintenance of bike lanes (Good) 0.06 0.40
Traffic safety for bicyclists (Safe) 0.39 0.76
Crime safety during the day (Safe) 0.01** 0.69
Presence of destination (Yes) 0.99 0.75
Household car or auto bikes (One or more) 0.93 0.66

Adjusted by age, marital status, educational level, household income, employment status and BMI
status. ** statistically significant (p < 0.05).

4. Discussion

In the present study, the perceived environmental attributes were significantly associated with PA
among normal-weight and overweight Japanese men. The most important finding of the present study
was that common environmental correlates of PA were observed between normal-weight and
overweight men. Three environmental factors, good access to recreational facilities, seeing people
being active, and presence of destination, were positively associated with meeting PA recommendation
by either walking or MVPA (excluding walking). The results suggested that increasing the mix of
utilitarian destination, supportive environment for seeing people being active, and convenience of
accessing recreational facilities could encourage both normal-weight and overweight men to engage in
sufficient PA for different purposes. In addition, these factors have been consistently revealed as
environmental features related to PA among general populations in both Western countries and
Japan [20,23,36-38]; this might strengthen the evidence for some common environmental features
associated with PA among countries with different cultures and environments.

Conversely, access to public transport and safety from crime during the day were revealed as
different environmental correlates of PA between normal-weight and overweight men based on
likelihood ratio tests. This finding indicated that BMI status would be a potential moderator
between the perceived environment and PA. Different environmental correlates of PA between
socio-demographic subgroups have been examined in previous studies [22-26]. Different
socio-demographic correlates of PA have also been reported among three BMI groups [27]. In addition,
a previous study has observed that several perceived environmental factors (infrastructures, access to
destinations, social environment and aesthetics) were associated with meeting the recommended PA
level among overweight/obese women [22]. However, whether overweight men have different
environmental correlates of PA than normal-weight men has not been discussed or analyzed as much
as they have for women. A possible mechanism underlying the observed significance in perceived
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good access to public transport among normal-weight men alone is that overweight men are less likely
to walk or cycle for transport in their daily lives than normal-weight men, regardless of the
accessibility of public transport within their neighborhoods. Regarding the significant contribution of
safety from crime only among overweight and obese men, they might be more sensitive to the presence
of crime than normal-weight men because they may more easily experience discriminative and stigmatic
treatment in their growing stage [39]. Therefore, the perception of an unsafe neighborhood environment
might have a negative influence on their PA.

The findings of the present study suggest that consideration of not only general environmental
correlates but also unique environmental correlates of PA among overweight and obese populations
promote PA more effectively among these populations when environmental approaches for PA
interventions are developed. One effective strategy for future environmental interventions aimed at
increasing PA levels is promoting or changing their awareness of these environmental correlates. In
addition, intervention approaches for rearranging or improving these environmental variables could be
beneficial. For these approaches, it might be necessary to establish partnerships and collaborations
with different sectors or organizations [40]. For example, neighborhood safety could be improved by
cooperating with local authorities in organizing community groups to prevent crime. Furthermore, it
could also be effective to cooperate with different government departments and non-government
agencies (e.g., transportation department, local government, and transportation agencies) to adjust the
location of public transport or number of services for transport-related walking.

The finding of the study indicated that the perceived environment-PA association was more related
to normal-weight men than overweight men; while 11 perceived environmental factors associated with
PA were found in normal-weight men, only four factors were significantly associated with PA in
overweight men. This finding has not been reported in previous studies. Two studies have emphasized
a stronger influence of perceived PA environment on older adults than on younger adults [24], as well
as adults with disabilities than those without disabilities [41]. There are two implications of this
finding. First, compared with normal-weight men, the environmental correlates of PA in overweight
men were not detected well using [IPAQ-E. As a result, objective measurements should be utilized to
further examine the association between environmental factors and meeting the PA recommendation,
especially on the walking behavior of overweight men. The second implication is that other factors
(such as psychosocial correlates) might be more strongly associated with PA in overweight men than
in normal-weight men. Thus, future studies are needed to identify the multiple levels of correlates
associated with PA among normal-weight an overweight men.

In accordance with results from previous studies [18,33], the association of environmental factors
from the IPAQ-E results were more related with walking than MVPA (excluding walking) between
both normal-weight and overweight men in the present study. These results implied that walking
behavior might be influenced more by the neighborhood environment than other types of PA behaviors.
For future studies, it might be important to examine other correlates of specific MVPA behaviors.

For overweight men, seeing people being active was the strongest perceived environmental factor
positively associated with engaging in 150 minutes of MVPA (excluding walking) per week. In
previous studies, seeing people being active has been reported as a positive environmental correlate of
being physically active [22,36]. The implication of the result is that overweight groups may need more
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social support to engage in MVPA (excluding walking), such as leisure-time PA, sports, and
recreational activity [42-44].

Some limitations of the current study should be considered. First, the study had a cross-sectional
design, making it impossible to determine causality. Second, the main measurements, which included
BMI, environmental factors, and PA, were measured only by self-administrated questionnaires and
could be subject to bias. The self-reported results may cause an underestimation of weight status [22]
and an inaccurate estimation of PA time due to recall bias. Finally, the study has a limited ability to
obtain representative samples because it relies on an internet-based survey. The respondents of
internet-based surveys might have characteristics, such as younger, more educated, higher-income,
having greater access to the internet, and more likely to respond to a survey, if they are interested in its
contents or are attracted by the incentives offered for participation [45,46]. Thus, the results in the
present study may be less applicable to those who have received less education and not applicable to

the general population.

5. Conclusions

Both common and different environmental correlates of PA were observed among normal-weight
and overweight men. The findings of the current study contribute evidence to the literature on
moderators between environmental factors and PA. Findings from the present study suggested that
developing different environmental intervention approaches might be needed to promote PA
effectively for overweight populations compared with normal-weight populations. In addition,
compared with normal-weight men, the perceived environmental correlates of PA in overweight men
were not well defined. Future studies should consider examining multiple levels of correlates
associated with different kinds of PA by utilizing both perceived and objective measurements among
men with different BMI statuses.
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