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CHAPTER 1

INTRODUCTION

1.1 Obesity epidemic

Raised body mass index (BMI) is associated with an increased risk of morbidity
from chronic diseases, as well as with higher health-care costs and lower quality of
life (Withrow & Alter, 2011; Centers for Disease Control and Prevention, 2009;
Blanchard et al., 2005; Li et al., 2005; Sturm, 2002; Thompson & Wolf, 2001). Health
hazard of obesity (BMI>30kg/m?) has been well-recognized (World Health
Organization, 2012), however, recent evidence further indicates that BMI in the
overweight range (30kg/m*>BMI>25kg/m?) is also related to increased risk of
cardiovascular diseases, type 2 diabetes mellitus, hypertension, and certain types of
cancer (Lewis et al., 2009). An increasing prevalence of obesity has been reported in
Western countries, and in those countries, the groups with higher risk of obesity
varied by age, gender, and race/ethnicity (U.S. Department of Health and Human
Services, 2010; Ogden et al., 2006; Rennie & Jebb, 2005; Thorburn, 2005;
Bélanger-Ducharme, 2005; Yoshiike et al., 2002). Compared to the U.S. (where the

prevalence of obesity is approximately 30%), the prevalence of obesity in Japan is



much lower (approximately 3%) and has changed little during the last 40 years

(Flegal et al., 2010; Kanazawa et al., 2002). However, more recently, the prevalence

of overweight adults in Japan has grown to 28.6% in men and 20.6% in women, and

men aged 40-49 years had the highest percentage (35.9%) (National Health and

Nutrition Survey in Japan, 2008). Therefore, with regard to the obesity epidemic,

identifying effective, population-based strategies for preventing weight gain would be

a public health priority, not only in Western countries, but also in Japan.

1.2 The dose-response association between physical activity and obesity

Numerous longitudinal and cross-sectional studies have shown that engaging in

physical activity is beneficial for the prevention of obesity and overweight (Kimm et

al., 2005; Ness et al., 2007; Martinez-Gomez et al., 2010; Ruiz et al., 2006; Gutin et

al., 2005; Ekelund et al., 2004; Bernstein et al., 2004; Erlichman et al., 2002; Lee et

al., 2012). Based on these findings, the World Health Organization has recommended

engaging almost daily in at least 30 minutes of moderate-intensity physical activity

for the prevention of obesity and other chronic diseases (World Health Organization,

2004). The association of minimum recommended levels of physical activity

[moderate-to-vigorous physical activity at least 30 minutes per day, 5 or more days



per week; >150 minutes per week] with lower overweight risks was also found in

Japanese adults (Liao et al., 2011a). This study has reported that Japanese adults who

met 150 minutes of moderate-to-vigorous physical activity weekly might be available

against overweight risks (Liao et al., 2011a). Despite such a benefit, overweight and

obese individuals spent less time on physical activity and were less likely than

normal-weight individuals to meet the recommended level of physical activity (Ness

et al., 2007; Martinez-Gomez et al., 2010; Ruiz et al., 2006; Gutin et al., 2005;

Ekelund et al., 2004). Therefore, developing effective strategies to promote physical

activity to overweight and obese subgroups is needed to prevent further increases in

the obesity rate among populations.

1.3 Behavioral epidemiology framework

The behavioral epidemiology framework, which was proposed by Sallis & Owen

(1999), provides a systematic approach to develop, evaluate, diffuse behavioral

change intervention to improve population health. Five main research phases are

included in the behavioral epidemiology framework: 1) Establish Links between

Behaviors and Health, 2) Develop Methods for Measuring the Behavior, 3)



Identify Factors that Influence the Behavior, 4) Evaluate Interventions to

Change the Behavior, 5) Translate Research into Practice.

As mentioned above, the dose-response association between physical activity

and obesity is well-established in previous findings. In addition, the short version of

International Physical Activity Questionnaire is a measurement for physical activity

with good reliability and acceptable criterion validity (Murase et al., 2003), which

was recommended for the national prevalence studies (Craig et al., 2003). Therefore,

the present study tends to focus on phase 3 of behavioral epidemiology framework

and identity the factors that influence physical activity among overweight and obese

subgroups. Furthermore, according to behavioral epidemiology framework, there are

two purposes in phase 3: the first purpose is to describe socio-demographic correlates

of physical activity for identifying characteristics of people who are most in need of

physical activity intervention; the second purpose in this phase is to identify other

factors (i.e. psychological, social, and environmental) that influence physical activity

(Sallis & Owen, 1999). Therefore, the present study aims to find out the

socio-demographic subgroups that are most in need of physical activity intervention,

as well as other factors associated with physical activity among overweight and obese

populations.



1.4 Correlates of physical activity in subgroups

From an ecological perspective, physical activity is a complex behavior that is

influenced by individual, psychological, social, and environmental factors (Sallis et al.,

2006). According to the behavioral epidemiology framework mentioned above, the

identification of factors that influence physical activity would be useful for

developing tailored and effective physical activity interventions (Sallis & Owen,

1999). Several systematic reviews have examined the correlates of physical activity

among adults and reported several consistent correlates that were associated with

higher physical activity participation or engagement (Bauman et al., 2002; Trost et al.,

2002; Saelens & Handy., 2008). However, previous studies also found that physical

activity correlates differed by subgroups, including gender (Bengoechea et al., 2005;

Shibata et al., 2009; Foster et al., 2004) (i.e. social support was associated with

physical activity in men, whereas enjoyable scenery was associated with physical

activity in women), age (Shigematsu et al., 2009) (i.e. street connectivity and traffic

safety were associated with walking in younger adults, whereas non-residential

destinations and recreation facilities within walking distance were important for older

adults that walk) and race/ethnicity (Kelly et al., 2010; Lee & Im, 2010; Ward et al.,



2006) (i.e. social-cognitive variables were more related to physical activity levels in

Caucasian girls, whereas environmental factors were more related to physical activity

in African-American girls). Therefore, to further identify the correlates of physical

activity by subgroups might be beneficial for designing more effective and tailored

physical activity interventions to specific subgroup.

With regard to the correlates of physical activity between BMI subgroups, it

could be hypothesized some correlates that might be different to those found in

normal-weight individuals. Possible reasons for different correlates could be that

overweight and obese populations might be more sensitive at a psychosocial level or

in environmental perceptions compared to normal-weight individuals. This could be

related to the stigma associated with being obese or discrimination that they

experienced during their developing years (U.S. Department of Health and Human

Services, 2010; Storch et al., 2007). If the different factors associated with physical

activity were associated with body mass index status (i.e. normal-weight, overweight,

obese), this would suggest a need to develop specific strategies for physical activity

intervention according to BMI status.



Therefore, to enhance the understanding of this important research area, the

primary purpose of the chapter 2 was to review the correlates of physical activity

among overweight and obese populations in previous studies.



CHAPTER 2

CORRELATES OF PHYSICALACTIVITY AMONG OVERWEIGHT AND

OBESE POPULATIONS: AREVIEW OF THE LITERATURE

2.1 Purpose

The primary purpose of this review was to identify correlates of physical activity

among overweight and obese populations.

2.2 Methods

2.2.1 Search strategies and procedures

Literature searches were conducted for English-and Japanese-language articles

published between Jan 2000 and Dec 2010 using PubMed, Medline, Psycinfo and the

“Japan Medical Abstract Society”. The initial search included entries available from

Jan 1990 to the Dec 2010. Because of the low numbers of articles published between

1990 and 2000, the lower bound was modified to be the year 2000 after completing

the entire article screening process. Combinations of the following key words were

used: (“obesity” OR “overweight””) AND (“correlates” OR “factors” OR

“determinants”) AND (“physical activity” OR “walking” OR “exercise” OR “sports”).



In addition, according to the physical activity correlate classifications used in previous

studies (Bauman et al., 2002; Trost et al., 2002), the following search terms were

added for sociodemographic correlates: (“sociodemographic” OR “demographic” OR

“socioeconomic”). For psychological and social correlates, the following search terms

were added: (“psychosocial” OR “psychological” OR “social”). For environmental

factors, the following search terms were added (“environment” OR “environmental

factors” OR “environmental attributes”). After a review of the titles and abstracts,

articles were considered relevant if they reported physical activity correlates among

overweight and/or obese populations. With regard to selection process, titles and

abstracts of articles were reviewed by a reviewer to exclude articles out of scope.

Then, the full-text articles in English were reviewed by a reviewer, as well as the

articles in Japanese were reviewed by two reviewers. Disagreements between the two

reviewers were discussed with the other co-authors for a consensus decision.

2.2.2 Inclusion criteria

The inclusion criteria were (1) English-and Japanese-language articles published

in scientific journals; (2) sample size was larger than 50; (3) study was published

between Jan 2000 and Dec 2010; (4) outcome variables, such as physical activity
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were objectively measured or self-reported; (5) study had independent variables such

as individual, psychological, social, and environmental factors; and (6) study had

body mass index measures. Specifically, the subjects were classified into either

overweight or obese. In addition, based on article selection of the present study was

not conducted according to age groups, the recommended levels of physical activity

for obesity prevention were not considered for inclusion and/or exclusion criteria.

2.3 Results

For the period Jan 2000 to Dec 2010, the combination of the following search

key words: (“obesity” OR “overweight”) AND (“correlates” OR factors”

OR determinants”) AND (“physical activity” OR “walking” OR “exercise” OR

“sports”), across the three English-language databases provided 8,980 article hits

(PubMed/Medline: 7,661; Psycinfo: 1,319). After reviewing the titles and abstracts of

the 8,980 articles, five articles (Blanchard et al., 2005; Ward et al., 2006; De

Bourdeaudhuij et al., 2005; Hallal et al., 2008; Morgan et al., 2008) were considered

relevant as they examined the association between correlates of PA among overweight

or obese populations. In addition, after reviewing the 3,793 article hits from advanced

searching for sociodemographic (PubMed/Medline: 609; Psycinfo: 211), psychosocial
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(PubMed/Medline: 1,390; Psycinfo: 576) and environmental (PubMed/Medline: 742;

Psycinfo: 265) correlates published between Jan 2000 and Dec 2010, three articles

(Gesell et al., 2008; Santos et al., 2008; Mota et al., 2009) were also found to meet the

inclusion criteria for this review. After searching the combinations of key words in the

Japan Medical Abstract Society (N= 251), one Japanese-language article (Tsujishita et

al., 2002) was also included in this review.

2.3.1 Characteristics of the studies

A total of nine articles published between Jan 2000 and Dec 2010 were deemed

to meet the inclusion criteria for this review. Table 2-1 shows the characteristics of the

nine studies ordered according to publication date. Most studies originated from the

United States (Blanchard et al., 2005; Ward et al., 2006; Gesell et al., 2008) and

Europe (Bourdeaudhuij et al., 2005; Santos et al., 2008; Mota et al., 2009) and there

was one each from Brazil (Hallal et al., 2008), Australia (Morgan et al., 2008) and

Japan (Tsujishita et al., 2002). The independent variables reported by these studies

primarily included individual, psychological, social and environmental correlates. The

outcome variable was self-reported total physical activity in all studies except for the

studies performed by Morgan et al. (2008) and Tsujishita, et al., (2002). All the studies
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used a cross-sectional design.

Regarding the participants used in the nine studies, four of the studies included

adults (Blanchard et al., 2005; Hallal et al., 2008; Santos et al., 2008; Tsujishita et al.,

2002), three studies focused on adolescents (Ward et al., 2006; Bourdeaudhuij et al.,

2005; Mota et al., 2009), two of the three studies only examined the correlates of

physical activity among overweight girls (Ward et al., 2006; Mota et al., 2009). In

addition, Gesell et al. (2008) examined the correlates of physical activity among 114

overweight children, whereas Morgan et al. (2008) identified the correlates of

objectively measured physical activity in 137 obese children.



Table 2-1

13

Key characteristics of previous studies (ordered according to publication date)

First author (YYear) Country  Independent Outcome Sample size—N (%)
Variables variables
Tsujishita, et al. Japan Psychosocial Self-reported 1,014 women; mean age: 54.7 yr
(2002) correlates change of PA - Normal: 431 (42.5%)
stage - Overweight: 583 (57.5%)
Blanchard, et al. us Social ecological Self-reported 5,914 adults; mean age: ---*
(2005) correlates total PA - Normal: 1,867 (31.6%)
- Overweight: 2,145 (36.3%)
- Obese: 1,902 (32.1%)
De Bourdeaudhuij,  Belgium  Psychosocial Self-reported 6,078 adolescents; age: 11-19 yr
et al. (2005) correlates total PA - Normal: 5,563 (91.5%)
- Overweight: 515 (8.5%)
Ward, etal. (2006) US Social-cognitive and ~ Self-reported 1,015 girls; mean age: 14.6 yr
environmental total PA - Normal: 646 (63.6%)
correlates - At risk: 160 (15.8%)
- Overweight: 209 (20.6%)
Gesell, et al. (2008) US Self-efficacy, belief,  Self-reported 114 children; mean age: 9.78 yr
and social influence  total PA - Overweight: 114 (100%)
Hallal, et al. (2008) Brazil Socio-demographic ~ Self-reported 3,047 adults; mean age: 43.2 yr
correlates total PA - Normal: 1,542 (50.6%)
- Overweight: 1,068 (35.1%)
- Obese: 437(14.3%)
Santos, et al. (2008) Portugal  Perceived Self-reported 7,730 adults; mean age: 38.13 yr
environmental total PA - Normal: 3,013 (41.1%)
correlates - Overweight: 3,006 (41.0%)
- Obese: 1,311 (17.9%)
Morgan, et al. Australia  Individual and Obijectively 137 children: mean age: 8.3 yr
(2008) psychosocial measured PA - Obese: 137 (100%)
correlates
Mota, et al. (2009)  Portugal  Perceived Self-reported 162 Girls; mean age: 14.1 yr
environmental total PA - Overweight: 162 (100%)
correlates

Abbreviation: Ref, reference; Normal, normal-weight; yr, years; PA, physical activity.

* Not reported.

All studies used a cross-sectional design.
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2.3.2 Correlates of physical activity among overweight and obese populations

In order to be consistent with the approaches of previous reviews (Bauman et al.,

2002; Trost et al., 2002), factors associated with physical activity among overweight

and obese populations were categorized into sociodemographic, psychological, social

and environmental correlates (Table 2-2).

(1) Sociodemographic correlates

Three studies examined sociodemographic correlates of physical activity among

overweight and obese populations. A negative association between physical activity

and age was found in two studies (Hallal et al. 2008; Morgan et al., 2008) although

this association was not found in overweight Belgian adolescents (Bourdeaudhuij et

al., 2005). In addition, Hallal et al. (2008) reported that overweight women were more

likely to be inactive than overweight men and that there was a positive correlation

between physical activity and education level in overweight Brazilian adults.

(2) Psychological correlates

Self-efficacy was found to be associated with physical activity among

overweight and obese populations in three studies (Blanchard et al., 2005; Ward et al.,
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2006; Tsujishita et al., 2002), however this association was not found in other studies

(Bourdeaudhuij et al., 2005; Gesell et al., 2008). Perceived benefits (PROS) or

barriers (CONS) of PA were also important psychological motivations affecting PA

participation. Bourdeaudhuij et al. (2005) identified PROS and CONS of physical

activity among normal-weight and overweight adolescents. The results showed that

overweight adolescents who perceived physical activity as fun (general attitude) and

an opportunity for competition (PROS) were more likely to participate in physical

activity, whereas those who reported a lack of interest (CONS) were less likely to

engage in physical activity (Bourdeaudhuij et al., 2005). In addition, perceived

behavioral control was also a positive psychological correlate of physical activity

among overweight adolescent girls (Ward et al., 2006), whereas perceived barriers of

decisional balance (CONS) was a negative factor associated with change of physical

activity stage among obese women (Tsujishita et al., 2002). No significant

associations were observed between physical activity and relaxation from work

(PROS), lack of time (CONS), belief about physical activity, health-related quality of

life or perceived competence (Bourdeaudhuij et al., 2005; Morgan et al., 2008; Gesell

et al., 2008).
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(3) Social correlates

Social support has emerged as a consistently important correlate not only in the

general population (Bauman et al., 2002) but also in overweight and obese

populations (Blanchard et al., 2005; Ward et al., 2006; Bourdeaudhuij et al., 2005). In

addition to social support, social influence (Gesell et al., 2008) and sport participation

(Ward et al., 2006) were two social correlates of higher physical activity among

overweight and obese populations.

(4) Environment correlates

Only perceived environmental correlates of physical activity among overweight

and obese populations have been examined. Significant associations between

perceived environmental factors and physical activity were found in three studies

(Blanchard et al., 2005; Santos et al., 2008; Mota et al., 2009). Two perceived

environmental correlates of physical activity were consistently observed. These were,

good access to facilities (Blanchard et al., 2005; Mota et al., 2009) and seeing people

being active (Santos et al., 2008; Mota et al., 2009). Furthermore, Santos et al., (2008)

reported that overweight/obese Portuguese women who perceived the presence of

infrastructure, good access to destinations and aesthetics were more likely to be



physically active, whereas perceived neighborhood safety was not associated with

physical activity.

17
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Correlates of physical activity among overweight and obese populations

18

Associations with physical activity

Positive Negative No
association association association
Sociodemographic correlates
Gender (female) [5]
Age [51. [7] [2]
Educational level [5]
Psychological correlates
Self-efficacy [1], [31]. [9] [2], [4]
General attitude (Fun) [2]
PROS — Competition benefit [2]
PROS — Relax from work [2]
CONS — Lack of time [2]
CONS — Lack of interest [2]
CONS — Decisional balance [9]
Belief about physical activity [4]
Perceived behavioral control [3]
Health-related quality of life [7]
Perceived competence [7]
Social correlates
Social support [1], [2], [3]
Social influence [4]
Sport participation [3]
Environment correlates
(perceived)
Access to facilities [1], [8]
Infrastructures [6]
Access to destinations [6]
Seeing people being active [6], [8]
Aesthetics [6]
Neighborhood safety [6]

PROS: Perceived benefits; CONS: Perceived barriers
[1]: Blanchard et al., 2005; [2]: De Bourdeaudhuij et al., 2005; [3]: Ward et al., 2006;
[4]: Gesell et al., 2008; [5]: Hallal et al., 2008; [6]: Santos et al., 2008; [7]: Morgan et

al., 2008; [8]: Mota et al., 2009; [9]: Tsujishita et al., 2006.
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2.3.3 Comparison of the correlates between normal-weight and overweight/obese

populations

Five studies compared the physical activity correlates between normal-weight

and overweight/obese populations, whereas four studies examined physical activity

correlates only in overweight/obese populations. The common and different correlates

between normal-weight and overweight/obese populations are presented in Table 2-3.

Two studies found that the correlates of physical activity between normal-weight and

overweight/obese populations were different. These correlates were, access to

facilities (Blanchard et al., 2005) (i.e. access to facilities were found to be associated

with physical activity in normal-weight adults but not in obese adults) and gender

(Hallal et al., 2008) (i.e. gender was a correlate of physical activity only in

normal-weight adults but not in overweight/obese adults).The other three studies

found no differences in the physical activity correlates among the two groups.
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Table 2-3

Correlates of physical activity between normal-weight and overweight/obese

populations
Correlates of physical activity

First author (Year) Common correlate Different correlate
Tsujishita, etal.  --—--memmemmeee-
(2002)
Blanchard, et al. Social support Access to facilities
(2005) Self-efficacy
De Bourdeaudhuij,  General attitude (Fun)
et al. (2005) PROS — Competition benefit

Social support
CONS — Lack of interest
Ward, et al. (2006)  Self-efficacy
Social support
Sport participation
Perceived behavioral control
Gesell, etal. (2008)  ------=--=-==m-e=- e
Hallal, et al. (2008) Age Gender
Education
Santos, et al. (2008) Infrastructures,
Access to destinations,
Social environment
Aesthetics
Morgan, etal.  —m-mmmemmemeee- e
(2008)
Mota, et al. (2009)  -----mmmmmmeeee e

Abbreviation: Ref, reference.
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2.4 Discussion

This study reviewed nine articles published between Jan 2000 and Dec 2010 with

the aim of clarifying the factors associated with physical activity among overweight

and obese populations. The consistently reported correlates of physical activity

included sociodemographic, psychological, social and environmental factors and these

were observed in numerous settings, ages and gender groups. The factors associated

with physical activity among overweight and obese populations were from multiple

levels and included age (Hallal et al., 2008; Morgan et al., 2008), self-efficacy

(Blanchard et al., 2005; Bourdeaudhuij et al., 2005; Tsujishita et al., 2002), social

support (Blanchard et al., 2005; Ward et al., 2006), good access to facilities

(Blanchard et al., 2005; Mota et al., 2009) and seeing people being active (Santos et

al., 2008; Mota et al., 2009). These findings are important for policy makers and

intervention designers for developing effective physical activity intervention

strategies.

Despite finding five consistently reported correlates of physical activity that can

be used for developing strategies to decrease the overweight/obesity epidemic further

research is still required in this area, specifically in non-western countries. However,

the need for the development of specific physical activity intervention strategies for
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overweight and obese populations remains controversial. Two studies have argued

that BMI status should be considered when designing physical activity intervention

for overweight and obese individuals (Blanchard et al., 2005; Hallal et al., 2008),

whereas other studies have recommended that no specific physical activity strategies

are needed for individuals with different weight categories (Ward et al., 2006;

Bourdeaudhuij et al., 2005). Moreover, no different physical activity correlates were

observed in psychological or social level but in personal characteristics and

perceptions of environment between normal-weight and overweight populations.

Therefore, these conflicting results suggest that future studies examining physical

activity programs for overweight/obese populations should consider BMI as a

potential moderator of the correlates of physical activity, especially in personal and

perceived environmental levels.

In addition, except for the studies of Morgan et al. (2008) and Tsujishita, et al.

(2002), the outcome variable of the other seven articles was self-reported total

physical activity. In recent years, the importance of examining correlates of

objectively-assessed physical activity and specific physical activity behavior has been

emphasized to avoid physical activity reporting bias (Prince et al., 2008) and to better

understand the specific physical activity outcome and its associated factors
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(Giles-Corti et al., 2005). However, only one study focused on the correlates of

objectively-measured physical activity (Morgan et al., 2008) (accelerometers) while

no studies have focused on specific self-reported physical activity behavior (such as

walking, jogging or cycling) among overweight and obese populations. Therefore, to

further identify the correlates of objectively-measured or specific self-reported

physical activity behavior between normal-weight and overweight/obese populations

should be considered.

Based on the findings of this study, two studies (Blanchard et al., 2005; Ward et

al., 2006) identified multiple levels of correlates, four studies (Bourdeaudhuij et al.,

2005; Morgan et al., 2008; Gesell et al., 2008; Tsujishita et al., 2002) focused on

psychosocial correlates, and two studies (Santos et al., 2008; Mota et al., 2009)

examined perceived environmental correlates of physical activity among overweight

and obese populations. Although physical activity behavior could be influenced by

multiple levels of factors, different types and purposes of physical activity behaviors

occur in specific behavioral settings and are expected to be affected by different

environmental characteristics (Sallis et al., 2006). In this context, a growing number

of recent studies have identified specific physical activity-environment relationships

that facilitate or hinder physical activity participation (Saelens & Handy, 2008).
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Compared with psychosocial factors, it has been suggested that the manipulation of

environmental attributes could provide a long-term impact on physical activity in

large populations (Inoue et al., 2009; Sallis & Owen, 2002). According to the findings

of this review, Santos et al. (2008) and Mota et al. (2009) identified environmental

factors that overweight and obese populations perceive to be related to their physical

activity levels. However, in addition to the perceived environmental factors, several

objectively-assessed environmental factors (i.e. higher residential density, more land

use mix and higher street connectivity) were found to be consistently related to higher

levels of physical activity (Saelens & Handy, 2008; Brownson et al., 2009). In

particular, recent studies have suggested that examining the levels of discord between

perceived and objectively-assessed environmental factors could be a potential

opportunity for promoting physical activity behavior change (Gebel et al., 2009;

Gebel et al., 2011; Ball et al., 2008). Furthermore, for targeting specific inactive

subgroups, several studies have suggested that the environmental factors associated

with physical activity differ according to sociodemographic subgroups (Bengoechea

et al., 2005; Shigematsu et al., 2009; Hooker et al., 2005; Kamada et al., 2009). To

date, no studies have examined objectively-assessed or both perceived and

objectively-assessed environmental correlates of physical activity among
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normal-weight and overweight populations. As a result, future studies should consider

examining environmental correlates of physical activity utilizing both perceived and

objectively-assessed measurements among populations with different BMI categories.

2.5 Conclusions

For obesity prevention, further research is required, particularly in non-western

countries that is aimed at developing effective physical activity interventions for

overweight and obese populations. Future studies should examine both perceived and

objectively-measured environmental factors associated with specific physical activity

behavior. Understanding the impact of these environmental factors on physical

activity may have an important impact on the development of effective physical

activity interventions for overweight/obese populations.
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2.6 Purpose of this dissertation

As identified above, to date, limited studies have aimed at examining physical

activity correlates among overweight/obese populations, specifically in non-western

countries. In addition, for developing effective physical activity interventions among

overweight and obese populations in a long-term impact, to further examine perceived

environmental factors associated with specific physical activity behavior is still

required in this area. Therefore, the purpose of this study to investigate associated

factors of physical activity among overweight Japanese men in following two studies;

1. Associations of self-reported physical activity patterns and socio-demographic

factors among normal-weight and overweight Japanese men.

2. Perceived environmental factors associated with physical activity among

normal-weight and overweight Japanese men.
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CHAPTER 3

SOCIO-DEMOGRAPHIC AND PERCEIVED ENVIRONMENTAL FACTORS

ASSOCIATED WITH PHYSICALACTIVITY AMONG NORMAL-WEIGHT

AND OVERWEIGHT JAPANESE MEN

3.1 Background

A better understanding of factors associated with physical activity is critical in

designing relevant policies and effective interventions. In order to develop effective

interventions for obesity prevention, a better understanding of the patterns and

socio-demographic correlates of physical activity among overweight or obese groups

for the first step is critical because this information could help in targeting

socio-demographic subgroups that are less likely to engage in sufficient physical

activity. A large number of studies have examined physical activity patterns (Beets et

al., 2010; Armstrong & Welsman, 2006) and socio-demographic factors associated

with physical activity among different populations and inactive subgroups (Bauman et

al., 2002; Trost et al., 2002; Inoue et al., 2011; Hallal et al., 2012; Bauman et al.,

2012). Regarding overweight and obese populations, some studies observed that the

physical activity patterns differed according to weight status (Dorsey et al., 2010;
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Davis et al., 2006; Treuth et al., 2007). Similarly, a study conducted on Brazilian

adults indicated that socio-demographic variables (e.g., sex and education) associated

with self-reported physical activity seem to differ between normal-weight and

overweight or obese adults (Hallal et al., 2008). The study suggested that this was due

to overweight and obese individuals having different motivations or preferences with

respect to physical activity participation compared with normal-weight people.

The importance of further identifying how patterns of physical activity and

socio-demographic characteristics differ according to BMI status was highlighted in

these previous studies in order to emphasize the effect of physical activity

intervention for overweight and obese adults (Dorsey wt al., 2010; Davis et al., 2006;

Treuth et al., 2007; Hallal et al., 2008). However, to date few studies have examined

physical activity patterns and associated socio-demographic factors stratified by BMI

status. Substantial evidence on this issue is necessary for intervention designers and

policy makers, especially in Asia, which has faced a growing obesity epidemic in

recent years. In addition, previous studies have compared only the time spent in

physical activity of different intensities (e.g., moderate- , vigorous-, or moderate- to

vigorous-intensity activities) between normal and overweight or obese individuals

(Dorsey et al., 2010; Davis et al., 2006; Treuth et al., 2007). However, to date, few
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studies have described and compared the behavioral domains (e.g., walking, other

type of physical activity) between normal and overweight or obese people.

In addition, from an ecological perspective, the manipulation of environmental

attributes would be expected to provide a long-term impact on the physical activity of

an associated population (Inoue et al., 2009; Sallis & Owen, 2002). In this context, the

association between environmental factors and physical activity behaviors has been

reported not only in many countries (Saelens et al., 2008; Sallis et al., 2009;

McCormack & Shiell, 2011; Van Dyck et al, 2012) but Japan (Kondo et al., 2009;

Inoue et al., 2009; Inoue et al., 2010; Inoue et al., 2011; Hanibuchi et al., 2011; Lee et

al., 2011). However, many of these previous studies have been conducted in general

populations (Saelens et al., 2008; Bamana et al., 2008). Recent studies have suggested

that environmental factors associated with physical activity differ between

socio-demographic subgroups, such as men and women (Santos et al., 2008;

Bengoechea et al., 2005), older and younger adults (Shigematsu et al., 2009),

African-American and white adults (Hooker et al., 2005), and driving and non-driving

rural women (Kamada et al., 2009). In addition to these differences, BMI status has

been also suggested as a potential moderator for the correlates of physical activity

(Hallal et al., 2008). It is important to examine the factors associated with engaging in
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physical activity in the overweight subgroup to develop more tailored intervention

strategies. However, to date only a Portuguese study has examined the environmental

dimensions associated with meeting the physical activity recommendation among

overweight/obese women (Santos et al., 2008), although previous studies have

consistently observed gender differences in environmental correlates (Santos et al.,

2008; Foster et al., 2004).

In order to accumulate more evidence on the socio-demographic and

environmental correlates of physical activity among overweight Japanese men, thus,

there are two parts in this chapter. Part | determines whether there should be a focus

on a particular domain of physical activity behavior and also whether special

consideration should be given to individuals most in need of intervention when

designing effective physical activity programs for overweight men. Part Il examines

the differences in perceived environmental factors associated with physical activity

among normal-weight and overweight Japanese men.

3.2 Methods

3.2.1 Participants

An Internet-based cross-sectional survey was conducted in January 2009 by a
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Japanese Internet-research service company, which holds data, including

socio-demographic attributes, on approximately 264,000 adult registrants. This allows

the company to target a particular demographic group according to a survey’s

requirements. The present study sought a sample of approximately 3,000 adults aged

between 30 and 59 years, with 500 men and 500 women from three age-groups

(30-39, 4049, and 50-59 years). In all, 9,418 adults were randomly selected from the

database and received an e-mail inviting them to participate in this Internet-based

survey. The Internet-research service company offered rewards points valued at 40

yen. One U.S. dollar was equivalent to approximately 109 yen at the time. Of these,

3,000 individuals answered the survey questions online (response rate: 31.9%). The

study received prior approval from the Ethics Committee of the Faculty of Sports

Sciences, Waseda University, Japan.

3.2.2 Socio-demographic variables

In the present study, the socio-demographic variables obtained from the research

company included gender, age (categorized as 30-39, 40-49, and 50-59 years),

marital status (classified as married and unmarried), educational level (categorized as

Jjunior high and high school graduation, two years’ college degree or equivalent, and
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four years’ college or higher degree), job status (classified as full-time and not

full-time employment), and household income (categorized as less than 5 million yen,

5-10 million yen, and over 10 million yen).

3.2.3 Perceived environmental measures

The Japanese version of the International Physical Activity

Questionnaire-Environmental Module (IPAQ-E) was utilized to measure the

perceived environmental factors associated with physical activity. The IPAQ-E

questionnaire was originally developed by the International Physical Activity

Prevalence Study (IPS), has been used in several countries, and has shown good

reliability (Inoue et al., 2009, Bergman et al., 2009; Santos et al., 2009; Oyeyemi et al.,

2008; Doerksen et al., 2007). This self-administered questionnaire consists of three

sets of items, which include seven core items, four recommended items, and six

optional items (IPAQ Homepage). In this study, all 17 items were included using a

4-point Likert scale (strongly agree, somewhat agree, somewhat disagree, and

strongly disagree), with the exception of the following two questions: (1) What is the

main type of housing in your neighborhood? For this question, the five options were

detached single-family housing; apartments with 2—3 stories; mix of single-family
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housing and apartments with 2—3 stories; condos with 4-12 stories; and condos with

>13 stories. (2) How many household cars or auto bikes are there at your household?

This question was open ended. For the analyses, similar to previous studies (Inoue et

al., 2009; Ishii et al., 2010], the 17 environmental variables were converted into

binary items. Residential density was divided into “detached single-family housing”

and “others”, and having household car or auto bikes was classified into “0” and “>0".

Other items were categorized as “agree” (strongly agree and somewhat agree) and

“disagree” (somewhat disagree and strongly disagree).

3.2.4 Self-reported physical activity measures

Physical activity was measured by the self-administered, short version of the

International Physical Activity Questionnaire (IPAQ-SV), which has been

recommended for national prevalence studies (Craig et al., 2003). The IPAQ-SV,

which includes seven items, was used to measure the frequency and duration of

vigorous-intensity physical activity, moderate-intensity physical activity, and

walking-level physical activity for young and middle-aged adults (15-69 years). The

test-retest reliability (r = 0.72-0.93) and criterion validity (r = 0.39) of the Japanese

version of the IPAQ-SV are good and acceptable (Murase et al., 2003). The total
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number of minutes per week in each physical activity category was computed. In the

present study, three outcome variables in the IPAQ-SV were calculated: (1) total

physical activity—the total number of minutes spent walking and undergoing

moderate and vigorous activity; (2) walking—the total number of minutes spent

walking; (3) moderate-to-vigorous physical activity (MVPA)—the total number of

minutes engaged in moderate-to-vigorous activity. The three outcome variables were

dichotomized into <150 minutes and >150 minutes according to public-health

physical activity recommendations (Haskell et al., 2007).

3.2.5 Body mass index measures

Self-reported height and weight were utilized to calculate the body mass index
(BMI; body weight in kilograms divided by the square of the height in meters).
Self-reported height and weight, generally has a high correlation with objective
measurement (Gorber et al., 2007; Spencer et al., 2002), has been considered as a
valid and reliable measurement for middle—aged employed Japanese men (Wada et al.,
2005). Participants with a BMI zzskg/m2 were defined as overweight in the present

study.
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Part | - Association of self-reported physical activity patterns and

socio-demographic factors among normal-weight and overweight Japanese men

3.3 Statistical analysis

The data were analyzed from 1,420 men who provided complete information for

the study variables. All analyses were stratified by BMI status. Mann—Whitney and

chi-square test analyses were used to compare the differences in the time spent in

physical activity, identify sample characteristics, and determine the proportional

differences in attaining a weekly total of 150 minutes of physical activity, walking,

and MVPA between normal-weight and overweight men. Likelihood ratio tests were

used to compare models with or without interaction terms between socio-demographic

variables and BMI status for the three physical activity outcome variables. If a

significant interaction was observed, the sample was categorized according to BMI

status. Then, for the subgroup analyses, forced-entry logistic regression analyses were

conducted to examine the association between socio-demographic factors and

physical activity (separately for total physical activity, walking, and MVPA). Odds

ratios (ORs) and 95% confidence intervals (C1) were calculated for each variable.

Inferential statistics were performed using SPSS 18.0, and the level of significance

was set at p < 0.05.
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3.4 Results

3.4.1 Characteristics of respondents

Table 3-1 presents the characteristics of the respondents (mean age, 44.4 + 8.3

years). Of the respondents, 31.1% were overweight, 70.4% were married, 64.4% had

an educational level of four years’ college or graduate school, 92.0% were in full-time

employment, and 49.7% had a household income of between 5 million and 10 million

yen. The prevalence of achieving 150 minutes per week of total physical activity was

57.4%.
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BMI status
Total sample Normal weight Overweight p-value
men men

Number (%0) 1,420 979 (68.9%) 441 (31.1%)

Age group 0.18
30-39 475 (33.4%) 338 (34.5%) 137 (31.1%)

40-49 474 (33.4%) 312 (31.9%) 162 (36.7%)
50-59 471 (33.2%) 329 (33.6%) 142 (32.2%)

Marital status 0.86
Married 1,000 (70.4%) 688 (70.3%) 312 (70.7%)
Unmarried 420 (29.6%) 291 (29.7%) 129 (29.3%)

Educational level 0.36
Junior high/ 330 (23.2%) 219 (22.4%) 111 (25.2%)
high school
2-year college 176 (12.4%) 118 (12.1%) 58 (13.2%)
4-year college/ 914 (64.4%) 642 (65.5%) 272 (61.6%)
graduate school

Job status 0.77
Full-time job 1,306 (92.0%) 899 (91.8%) 407 (92.3%)

Not full-time job 114 (8.0%) 80 (8.2%) 34 (7.7%)

Household income 0.65
<5,000,000 yen 488 (34.4%) 343 (35.0%) 145 (32.9%)
<10,000,000 yen 706 (49.7%) 481 (49.1%) 225 (51.0%)
>10,000,000 yen 226 (15.9%) 155 (15.9%) 71 (16.1%)

Total physical 0.16

activity

150 min + 815 (57.4%) 668 (58.6%) 241 (54.6%)
<150 min 605 (42.6%) 574 (41.4%) 200 (45.4%)
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3.4.2 Differences in PA between normal-weight and overweight men

Table 3-2 shows the mean reported time spent for total physical activity, walking,

and MVPA as well as the categorical differences in attaining 150 minutes of total

physical activity, walking, and MVPA between normal-weight and overweight men.

No significant differences were found in the mean time spent in total physical activity

(p=0.32) and walking (p= 0.79) as well as in the proportion attaining 150 minutes of

total physical activity (p= 0.16) and walking (p= 0.36) between the two BMI

subgroups. However, significant differences were observed in the mean time spent

engaged in MVPA (p= 0.001) and in the proportion attaining 150 minutes of MVPA

(p=0.035) between normal-weight and overweight men. The results revealed that

normal-weight men were statistically significantly more likely to engage in MVPA

and attain 150 minutes of MVPA than overweight men (26.6% vs. 21.3%,

respectively).
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BMI status
Total Normal-weight ~ Overweight ~ P-value
men men
Mean time spent in total 330.7 (488.5) 340.4 (488.9) 306.2 (433.0) 0.32
PA, min/week (SD)
Meet 150 min of total PA 57.4% 58.6% 54.6% 0.16

per week (%)

Mean time spent in
walking, min/week (SD)

Meet 150 min of Walking
per week (%)

Mean time spent in
MVPA, min/week (SD)

Meet 150 min of MVPA
per week (%)

194.0 (302.1)

41.8%

135.8 (298.9)

24.9%

196.0 (308.4)  189.5(288.0)  0.79

41.0% 43.5% 0.36

144.4 (3155)  116.7(257.7)  0.001*

26.6% 21.3% 0.035*

* Statistically significant (p< 0.05); SD = standard deviation
Abbreviation: PA, physical activity; MVVPA, moderate-to-vigorous physical activity.
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3.4.3 Significance of interactions between BMI status and socio-demographic

variables

Regarding total physical activity and walking, a significant interaction was
observed between BMI status and household income (p = 0.004 for total PA; p = 0.02
for walking) (Table 3-3). Therefore, subgroup analyses for the associations between
socio-demographic correlates and physical activity were conducted among

normal-weight and overweight men.
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Table 3-3

Significance of interactions between BMI status and socio-demographic

variables by binary logistic regression models

p-value for interaction term with BMI status

Total PA Walking MVPA
(excluding walking )

Socio-demographic variables
Age group (ref. 30-39 years)

40-49 years 0.58 0.68 0.99

50-59 years 0.81 0.37 0.49
Marital status (ref. Unmarried)

Married 0.94 0.24 0.50

Educational level
(ref. 4-years college/ graduate school)

2-years college 0.43 0.61 0.38

Junior high/ high school 0.58 0.48 0.18
Job status (ref. Full-time job)

Not full-time job 0.83 0.34 0.51
Household income (ref. > 10000000 yen)

< 10000000 yen 0.76 0.83 0.68

< 5000000 yen 0.004* 0.02* 0.07

Adjusted by age, marital status, educational level, household income, employment status, and BMI
status

Abbreviation: PA, physical activity; MVPA, moderate-to-vigorous physical activity.

* Statistically significant (p< 0.05)
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3.4.4 Socio-demographic correlates of attaining the physical activity

recommendations among normal-weight and overweight men

The ORs for attaining 150 minutes of total physical activity, walking, and MVPA

are presented in Table 3-4 according to age, marital status, educational level, job

status, and household income. As Table 3-4 shows, no significant socio-demographic

correlates of total physical activity were observed among both normal-weight and

overweight men. For normal-weight men, being married was positively associated

with attaining 150 minutes of walking (OR= 1.37; 95% CI=1.01-1.87) and lower

household income was negatively related to attaining 150 minutes of walking (OR=

0.63; 95% CI=0.41-0.96). No significant socio-demographic variables associated

with attaining 150 minutes of walking were found among overweight men.

Table 3-4 also shows that normal-weight men not in full-time employment were

more likely to engage in 150 minutes of MVPA (OR= 2.61; 95% Cl= 1.55-4.37) than

those in full-time employment. Moreover, no significant socio-demographic variables

associated with attaining 150 minutes of MVPA were observed among overweight

men.
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150 minutes of Total PA

150 minutes of Walking

150 minutes of MVPA

Normal-weight
Men

Overweight
Men

Normal-weight
Men

Overweight
Men

Normal-weight
men

Overweight
men

OR (95% CI)

OR (95% Cl)

OR (95% CI)

OR (95% CI)

OR (95% Cl)

OR (95% CI)

Age group
30-39
40-49
50-59

Marital status
Unmarried
Married

Educational level
4-years college/
graduate school
2-years college
Junior high/
high school

Job status
Full-time job
Not full-time job

Household income
> 10000000 yen
< 10000000 yen
< 5000000 yen

1.00 (ref.)
0.91 (0.66 —1.25)
1.05 (0.75—1.46)

1.00 (ref.)
1.07 (0.79—1.46)

1.00 (ref.)
0.82 (0.55—1.23)

0.94 (0.69—1.30)

1.00 (ref.)
1.45 (0.87—2.43)

1.00 (ref.)
0.76 (0.52—1.12)
0.65 (0.43—1.01)

1.00 (ref.)
0.90 (0.56 —1.45)
1.03 (0.62—1.73)

1.00 (ref.)
1.00 (0.63—1.57)

1.00 (ref.)
1.64 (0.90—2.99)

1.02 (0.64—1.65)

1.00 (ref.)
0.64 (0.29—1.40)

1.00 (ref.)
1.19 (0.68—2.07)
0.66 (0.35—1.26)

1.00 (ref.)
0.98 (0.71—1.35)
1.14 (0.82—1.59)

1.00 (ref.)
1.37 (1.01—1.87)*

1.00 (ref.)
1.01 (0.67 —1.53)

0.88 (0.63—1.21)

1.00 (ref.)
0.91 (0.55—1.51)

1.00 (ref.)
0.76 (0.52—1.10)
0.63 (0.41—0.96)*

1.00 (ref.)
0.87 (0.54—1.41)
1.10 (0.66 —1.83)

1.00 (ref.)
1.01 (0.64—1.59)

1.00 (ref.)
1.19 (0.67—2.12)

0.97 (0.60—1.57)

1.00 (ref.)
0.74 (0.33—1.65)

1.00 (ref.)
1.14 (0.66 —1.99)
0.76 (0.40—1.45)

1.00 (ref.)
1.07 (0.75—1.54)
1.05 (0.72—152)

1.00 (ref.)
0.93 (0.65—1.32)

1.00 (ref.)
1.00 (0.63—1.61)

1.25 (0.88—1.78)

1.00 (ref.)
2.61(1.55—4.37) *

1.00 (ref.)
0.68 (0.46 —1.03)
0.63 (0.39—1.00)

1.00 (ref.)
0.85 (0.48—1.49)
0.73 (0.39—1.35)

1.00 (ref.)
0.87 (0.50—1.51)

1.00 (ref.)
1.43 (0.73—2.80)

1.39 (0.79—2.45)

1.00 (ref.)
0.82(0.31—2.19)

1.00 (ref.)
1.22 (0.61—2.44)
0.97 (0.43—2.18)

* Statistically significant (p< 0.05). Abbreviation: PA, physical activity; MVPA, moderate-to-vigorous physical activity.
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3.5 Discussion

This study examined the patterns and socio-demographic correlates of

self-reported physical activity among normal-weight and overweight men. The results

revealed that both self-reported physical activity patterns and associated correlates in

overweight men were different from those in normal-weight men, which is consistent

with the findings of previous studies (Hallal et al., 2008, Liao et al., 2011). Our results

imply that BMI status should be considered when developing more effective

intervention approaches to physical activity among Japanese men.

With regard to the prevalence of attaining 150 minutes per week of total physical

activity, walking, and MVPA, no significant differences were found in total physical

activity and walking among the BMI subgroups; however, overweight men were

significantly less likely to achieve 150 minutes of MVPA than normal-weight men.

Numerous studies have reported that overweight or obese individuals spend less time

on physical activity and are less likely than normal-weight individuals to meet the

minimum recommended level of physical activity (Davis et al., 2006; Treuth et al.,

2007, Ness et al., 2007; Martinez-Gomez et al., 2010). However, few studies have

stratified physical activity time into walking and MVPA, yet this division provides a

better understanding of the patterns of walking and MVVPA when developing effective
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physical activity intervention strategies. Using objective physical activity

measurement, one study showed that overweight or obese children had a distinct

pattern of daily MVPA compared with normal-weight children (Dorsey et al., 2010).

Furthermore, behavioral preferences for sedentary behavior or light activity have been

reported among overweight and obese individuals (Salmon et al., 2003). A possible

explanation for the latter result is that owing to their poor physical condition, it may

be more difficult for overweight men to engage in MVPA (e.g., leisure-time physical

activity, sports, and vigorous types of recreational activities) rather than walking

(Dorsey et al., 2010).

In logistic regression models, the interactions between BMI and five

socio-demographic variables (age, marital status, educational level, job status, and

household income) separately for the three physical activity outcome variables were

tested based on likelihood ratio tests. Only household income was revealed as a

different socio-demographic correlate of physical activity between normal-weight and

overweight men. Consistent with the findings of a Brazilian study (Hallal et al., 2008),

we did not observe an interaction between BMI and age. In contrast, an interaction

between BMI and education, which was identified in that study (Hallal et al., 2008),

was not observed in the present study. In addition, previous studies have indicated that
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the adults with a higher household income were more likely to be physically active

(Bauman et al., 2002; Trost et al., 2002). However, there has been no discussion or

analysis as to whether this association differs according to BMI status. A possible

mechanism underlying the observed significance in household income only among

normal-weight men is that household income may not be a barrier or facilitator for

overweight men to engage in walking compared with normal-weight men. Therefore,

the findings of the present study suggest that correlates of specific physical activity

may vary according to BMI status.

Furthermore, with regard to socio-demographic correlates, marital status,

household income, and employment status were significantly associated with

achieving recommended levels of physical activity among normal-weight men,

whereas no significant socio-demographic correlates of recommended levels of

physical activity were observed among overweight men. Consistent with the findings

of a Brazilian study (Hallal et al., 2008), this result indicates that socio-demographic

correlates are less important in overweight than in normal-weight men and that other

correlates of meeting recommended levels of physical activity may be more important

for overweight men, such as psychosocial correlates and environmental factors.
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Based on the findings of the present study, encouraging overweight men to

engage in walking could be considered a gateway for them to achieve

health-enhancing levels of physical activity. More factors associated with walking or

other specific MVPA behaviors need to be further identified to develop tailored

physical activity for overweight men. In addition, for normal-weight men, the

promotion of daily walking (e.g., walking for transportation or recreation) should

target unmarried individuals and those with a lower household income, while men

with full-time employment should be encouraged to engage in MVPA (e.g.,

leisure-time PA physical activity, sports, and vigorous types of recreational activities)

in their leisure time. Therefore, it is expected that future studies will identify the

multiple levels of correlates associated with specific types of physical activity among

normal-weight and overweight men.

The present study has some strengths. This study has a large sample size

(n=1,420) and specifically focused on a sex subgroup with a higher prevalence of

overweight (men). In addition, except for educational level, the distribution of age,

marital status, job status, household income, prevalence of overweight, and attaining

the total physical activity recommendations was similar to that for the general

Japanese population (Ministry of Health, Labour and Welfare, 2009; ) Shibata et al.,
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2009b, ; Bauman et al., 2009). Therefore, the findings of the present study could

provide important implications in that the patterns and socio-demographic correlates

of self-reported physical activity differed between normal-weight and overweight men.

Future studies are needed to further identify correlates of physical activity by different

BMI status in developing tailored physical activity intervention for the overweight

population.

3.6 Conclusions

The results revealed that patterns and socio-demographic correlates of

self-reported physical activity in overweight men are different from those in

normal-weight men. This finding suggests that it is necessary to develop specific

strategies for physical activity intervention among overweight men.

Socio-demographic correlates of self-reported physical activity may be more

important for normal-weight than overweight men. To enhance the health of

overweight men, it is important to further examine psychosocial and environmental

correlates of physical activity in future studies.



49

Part 11 — Perceived environmental factors associated with physical activity
among normal-weight and overweight Japanese men
3.7 Statistical analyses

The data were analyzed from 1,420 men who provided complete information for
study variables. All analyses were stratified by BMI. Forced-entry adjusted logistic
regression for gender, age, marital status, educational level, household income, and
employment status was conducted to examine the association between environmental
factors and meeting the physical activity recommendation. Adjusted odd ratios and
95% confidence intervals were calculated for each variable. Likelihood ratio tests
were used to compare models with or without interaction terms between
environmental variables and BMI status. Inferential statistics were performed using

SPSS 15.0, and the level of significance was set at p < 0.05.
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3.8. Results

3.8.1. Perceived environmental factors associated with walking and MVPA (excluding

walking) among Japanese men

Table 3-6 shows the results of the adjusted logistic regression analysis in walking

and MVPA (excluding walking) among normal-weight and overweight men. Ten

significant environmental correlates of walking in normal-weight men and three in

overweight men were observed. For normal-weight men, good access to shops (OR =

1.61; 95% CI: 1.24-2.10), good access to public transport (OR = 2.30; 95% CI:

1.57-3.38), good access to recreational facilities (OR = 1.42; 95% CI: 1.09-1.84),

seeing people being active (OR = 1.49; 95% ClI: 1.15-1.94), aesthetics (OR = 1.74;

95% CI: 1.33-2.29), street connectivity (OR = 1.48; 95% CI: 1.11-1.98), good

maintenance of sidewalks (OR = 1.49; 95% CI: 1.14-1.94), good maintenance of bike

lanes (OR = 1.58; 95% CI: 1.22-2.04), and presence of destination (OR = 1.61; 95%

Cl: 1.24-2.10) were significantly associated with engaging in 150 minutes of walking

per week. However, having household cars or auto bikes (OR = 0.60; 95% CI:

0.41-0.88) was inversely associated with walking in normal-weight men. For

overweight men, environmental factors associated with engaging in 150 minutes of

walking per week were good access to recreational facilities (OR = 1.75; 95% ClI:
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1.18-2.58) and presence of destination (OR = 1.63; 95% CI: 1.10-2.41). Furthermore,

lack of safety from crime during the day (OR = 0.48; 95% CI: 0.24-0.94) was

negatively related to engagement in 150 minutes of walking per week. Forced-entry,

adjusted logistic regression analyses also indicated that connectivity of streets (OR =

1.45; 95% CI: 1.04-2.03) was a positive environmental factor associated with

engaging in MVPA (excluding walking) for 150 minutes or more per week for

normal-weight men. On the other hand, seeing people being active (OR = 2.27; CI:

1.38-3.75) was positively associated with engaging in MVPA (excluding walking) at

the recommended level for overweight men.
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Table 3-5 Adjusted model of perceived environmental factors associated with walking and MVPA (excluding walking) among
normal-weight and overweight men

Normal weight (N = 979, 68.9%0)

Overweight (N = 441, 31.1%)

. MVPA . MVPA
Walking ] ] Walking . .
(excluding walking) (excluding walking)
Adjusted Adjusted Adjusted Adjusted
N % N %
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Residential density
High 432 44.1 1.15 (0.89-1.50) 0.77 (0.57-1.03) 180 40.8 1.39 (0.94-2.07) 0.80 (0.49-1.29)
Low 547 55.9 1.00 1.00 261 59.2 1.00 1.00
Access to shops
Good 553 56.5 1.61 (1.24-2.10)* 1.21 (0.90-1.63) 256 58.0 1.15 (0.78-1.70) 1.31 (0.81-2.11)
Poor 426 435 1.00* 1.00 185 420 1.00 1.00
Access to public transport
Good 817 83.5 2.30 (1.57-3.38)* 1.23 (0.82-1.84) 360 81.6 1.17 (0.71-1.91) 1.28 (0.69-2.37)
Poor 162 16.5 1.00* 1.00 81 184 1.00 1.00
Presence of sidewalks
Yes 604 61.7 1.29 (0.98-1.68) 1.04 (0.77-1.40) 267 60.5 1.43 (0.96-2.12) 0.93 (0.58-1.49)
No 375 38.3 1.00 1.00 174 395 1.00 1.00
Presence of bike lanes
Yes 242 24.7 1.12 (0.83-1.51) 1.09 (0.78-1.52) 127 2838 1.30 (0.85-1.99) 0.74 (0.43-1.26)
No 737 75.3 1.00 1.00 314 712 1.00 1.00
Access to recreational facilities
Good 482 49.2 1.42 (1.09-1.84)* 1.29 (0.96-1.72) 221 501 1.75 (1.18-2.58)* 1.54 (0.96-2.47)
Poor 497 50.8 1.00* 1.00 220 49.9 1.00* 1.00
Crime safety at night
Not safe 237 24.2 0.87 (0.64-1.17) 1.07 (0.77-1.49) 116 263 0.80 (0.52-1.25) 1.17 (0.70-1.95)
Safe 742 75.8 1.00 1.00 325 737 1.00 1.00
Traffic safety
Not safe 354 36.2 1.16 (0.89-1.51) 1.03 (0.77-1.39) 159 36.1 1.06 (0.71-1.58) 1.20 (0.74-1.93)
Safe 625 63.8 1.00 1.00 282 639 1.00 1.00
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Seeing people being active
Yes

No

Aesthetics

Yes

No

Connectivity of streets
Yes

No

Maintenance of sidewalks
Good

Poor

Maintenance of bike lanes
Good

Poor

Traffic safety for bicyclists
Not safe

Safe

Crime safety during the day

Not safe

Safe

Presence of destination
Yes

No

Household car or auto bikes

One or more

None

535
444

351
628

700
279

555
424

479
500

427
552

106
873

511
468

845
134

54.6
454

359
64.1

715
28.5

56.7
433

48.9
511

43.6
56.4

10.8
89.2

52.2
47.8

86.3
13.7

1.49 (1.15-1.94)*
1.00%

1.74 (1.33-2.29)*
1.00%

1.48 (1.11-1.98)*
1.00*

1.49 (1.14-1.94)*
1.00*

1.58 (1.22-2.04)*
1.00%

0.96 (0.74-1.24)
1.00

1.45 (0.96-2.18)
1.00

1.61 (1.24-2.10)*
1.00%

0.60 (0.41-0.88)*
1.00%

1.32 (0.98-1.77)
1.00

1.29 (0.96-1.74)
1.00

1.45 (1.04-2.03)**
1.00%*

1.10 (0.82-1.47)
1.00

1.14 (0.85-1.52)
1.00

0.89 (0.67-1.19)
1.00

1.10 (0.69-1.74)
1.00

1.12 (0.83-1.50)
1.00

1.43 (0.91-2.26)
1.00

250
191

149
292

321
120

256
185

216
225

192
249

46
395

247
194

394
47

56.7
43.3

33.8
66.2

72.8
27.2

58.0
42.0

49.0
51.0

435
56.5

10.4
89.6

56.0
44.0

89.3
10.7

1.41 (0.95-2.09)
1.00

1.14 (0.76-1.71)
1.00

1.05 (0.68-1.62)
1.00

1.11 (0.75-1.64)
1.00

1.01 (0.69-1.48)
1.00

1.16 (0.79-1.71)
1.00

0.48 (0.24-0.94)*
1.00%

1.63 (1.10-2.41)*
1.00%

0.54 (0.28-1.02)
1.00

2.27 (1.38-3.75)**
1.00%*

1.28 (0.79-2.07)
1.00

0.79 (0.48-1.32)
1.00

0.82 (0.51-1.30)
1.00

0.90 (0.57-1.43)
1.00

0.92 (0.57-1.47)
1.00

0.88 (0.41-1.92)
1.00

1.22 (0.76-1.96)
1.00

1.56 (0.66-3.69)
1.00

Adjusted for age, marital status, educational level, household income, and employment status.
*, ** statistically significant (p < 0.05).
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Furthermore, significant interactions regarding walking were observed between

BMI status and 2 environmental correlates: access to public transport (P = 0.03) and

crime safety during the day (P = 0.01) (Table 3-7).

Table 3-6

Significance of interactions between BMI status and environmental variables by

binary logistic regression models

P value for interaction term with BMI status

Walking MVPA (excluding walking )

P value P value
Residential density (High) 0.46 0.66
Access to shops (Good) 0.16 0.83
Access to public transport (Good) 0.03** 0.94
Presence of sidewalks (Yes) 0.75 0.60
Presence of bike lanes (Yes) 0.67 0.19
Access to recreational facilities (Good) 0.31 0.52
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).
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3.9 Discussion

In the present study, the perceived environmental attributes were significantly

associated with physical activity among normal-weight and overweight Japanese men.

The most important finding of the present study was that common environmental

correlates of physical activity 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

physical activity 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 physical activity for different purposes. In addition, these factors

have been consistently revealed as environmental features related to physical activity

among general populations in both Western countries and Japan (Saelens et al., 2008;

Ishii et al., 2010; McCormack et al., 2008; Hoehner et al., 2005); this might

strengthen the evidence for some common environmental features associated with

physical activity among countries with different cultures and environments.
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Conversely, access to public transport and safety from crime during the day were

revealed as different environmental correlates of physical activity 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 physical activity. Different environmental correlates of physical

activity between socio-demographic subgroups have been examined in previous

studies (Santos et al., 2008; Bengoechea et al., 2005; Shigematsu et al., 2009; Hooker

et al., 2005; Kamada et al., 2009). Different socio-demographic correlates of physical

activity have also been reported among three BMI groups (Hallal et al., 2008). 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 physical activity level among

overweight/obese women (Santos et al., 2008). However, whether overweight men

have different environmental correlates of physical activity 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 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
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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 (U.S. Department of Health and Human Services, 2010). Another

possible reason for this result is that being overweight and the perception of

overweight could increase psychological distress (Atlantis & Ball, 2008; Derenne &

Beresin, 2006). Especially in Japan, thinness is considered a beauty ideal (Suka et al.,

2006) and the percentage of overweight and obesity is relatively lower than other

countries (Flegal et al., 2010; Kanazawa et al., 2002). Therefore, social acceptance and

sociocultural factors may increase body dissatisfaction and decrease self-esteem in

overweight men (Luppino et al., 2010), which may possibly affect them to be more

sensitive to the presence of crime and not willing to go outdoors than normal-weight

men. Therefore, the perception of an unsafe neighborhood environment might have a

negative influence on their physical activity.

The findings of the present study suggest that consideration of not only general

environmental correlates but also unique environmental correlates of physical activity

among overweight and obese populations promote physical activity more effectively
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among these populations when environmental approaches for physical activity

interventions are developed. One effective strategy for future environmental

interventions aimed at increasing physical activity 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 (Global Advocacy Council for Physical

Activity website). 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-physical

activity association was more related to normal-weight men than overweight men;

while 11 perceived environmental factors associated with physical activity were found

in normal-weight men, only four factors were significantly associated with physical

activity in overweight men. This finding has not been reported in previous studies.
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Two studies have emphasized a stronger influence of perceived physical activity

environment on older adults than on younger adults (Shigematsu et al., 2009), as well

as adults with disabilities than those without disabilities (Christensen et al., 2010).

There are two implications of this finding. First, compared with normal-weight men,

the environmental correlates of physical activity 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 physical

activity 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 physical activity in overweight men than in

normal-weight men. Thus, future studies are needed to identify the multiple levels of

correlates associated with physical activity among normal-weight an overweight men.

In accordance with results from previous studies (Inoue et al., 2009; Santos et al.,

2009), the association of environmental factors from the IPAQ-E results were more

related with walking than MVVPA (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
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physical activity 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 (Santos

et al., 2008; Ishii et al., 2010). The implication of the result is that overweight groups

may need more social support to engage in MVPA (excluding walking), such as

leisure-time physical activity, sports, and recreational activity (Strauss et al., 2001;

Gesell et al., 2008; Marquez et al., 2006).

3.10 Conclusions

Both common and different environmental correlates of physical activity were

observed among normal-weight and overweight men. The findings of the present

study contribute evidence to the literature on moderators between environmental

factors and physical activity. 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
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populations. In addition, compared with normal-weight men, the perceived

environmental correlates of physical activity in overweight men were not well defined.

Future studies should consider examining multiple levels of correlates associated with

different kinds of physical activity by utilizing both perceived and objective

measurements among men with different BMI statuses.
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CHAPTER 4

COMPREHENDIVE DISCUSSION

The aim of this chapter is to integrate the findings from all studies described in

this dissertation. The present dissertation was conducted following two studies; (1)

associations of self-reported physical activity patterns and socio-demographic factors

among Japanese normal-weight and overweight men; and (2) perceived

environmental factors associated with physical activity among normal-weight and

overweight men; in order to explore the effective environmental approaches for

promoting physical activity among overweight Japanese men.

4.1 Discussions and implications

4.1.1 Self-reported physical activity patterns among normal-weight and overweight

en
For developing effective physical activity intervention strategies, one of the main
purposes in this dissertation was to better understand self-reported physical activity

patterns between normal-weight and overweight Japanese men. In the Part | of

Chapter 3, the results have shown that overweight men were significantly less likely
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to achieve 150 minutes of MVPA than normal-weight men (21.3% vs. 26.6%; p=

0.035) but no differences in walking. These findings support that overweight

individuals are less physically active than normal-weight ones in previous studies

(Davis et al., 2006; Treuth et al., 2007; Ness et al., 2007; Martinez-Gomez et al., 2011)

and further indicate that overweight men, who may have poor physical condition,

were less likely to engage in other types of MVPA (e.g., leisure-time physical activity,

sports, and vigorous types of recreational activities) than normal-weight ones.

Therefore, the findings of the present study may imply that encouraging overweight

men to engage in walking could be considered as a target behavior for them to achieve

health-enhancing levels of physical activity.

4.1.2 Socio-demographic factors associated with physical activity among

normal-weight and overweight men

Based on the literature review of Chapter 2, to date no studies have identified

socio-demographic correlates of physical activity among Japanese men according to

BMI status. Therefore, in order to target Japanese overweight men who are most in

need of physical activity intervention, in the Part | of Chapter 3, the present study

examined this issue among overweight men in comparison of normal-weight ones.
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The likelihood ratio test indicated that household income is a different physical

activity correlate between overweight and normal-weight men. In addition, logistic

regression analyses showed no significant socio-demographic correlates were found

among overweight men. Therefore, these findings imply that it is necessary to develop

specific strategies for physical activity intervention targeting on whole overweight

Japanese men.

4.1.3 Perceived environmental factors associated with physical activity among

normal-weight and overweight men

In order to target on whole overweight Japanese men, as discussed in Chapter 2,

a better understanding environmental factors could be beneficial to develop physical

activity interventions on whole overweight populations. Therefore, the Part Il of

Chapter 3 aimed to find out what kind of perceived environmental factors are

associated with physical activity overweight Japanese men compared with

normal-weight ones. In addition to common environmental factors (i.e., good access

to recreational facilities, seeing people being active, and presence of destination), the

likelihood ratio tests also indicated access to public transport and safety from crime

during the day were different environmental correlates of physical activity by BMI
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status: access to public transport is associated with walking only in normal-weight

men; whereas safety from crime during the day is a specific physical activity correlate

for overweight men. Based on the findings, both common and different environmental

correlates of physical activity were observed among normal-weight and overweight

men. These findings may imply that environmental approach could be an effective

strategy for promoting physical activity among overweight men.

To sum up, to develop effective strategy for physical activity promotion on

at-risk population —overweight Japanese men, a literature search was conducted to

better understand the previous findings in this area. Based on the findings of this

review, the hypothesis of the present dissertation is that prevalence and correlates of

physical activity might differ by BMI status. Therefore, by conducting two studies,

prevalence, socio-demographic and perceived environmental correlates of physical

activity were found to be different among normal-weight and overweight Japanese

men. These results may verify the hypothesis of the present dissertation, as well as

further inform the policy makers and intervention designers that specific

environmental approach could be considered for physical activity promotion on whole

overweight Japanese men.
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4.2 Proposals of promoting physical activity among overweight and obese

Japanese men

4.2.1 Leisure-time walking as a target behavior for overweight men to achieve health

enhancing levels of physical activity

Based on the results of Part | of Chapter 3, encouraging overweight men to

engage in walking could be considered for them to achieve health-enhancing levels of

physical activity. In addition, the results of Part 1l of Chapter 3 showed that

overweight men were also found to be less likely to walk for public transportation

than normal-weight men, regardless of the perceived accessibility of public transport.

Therefore, to integrate the findings from Part | and Part 11 of Chapter 3, the present

dissertation proposed a context-specific behavior — leisure-time walking as a target

behavior for overweight men to achieve health-enhancing levels of physical activity.

In the 1990s, walking as a healthful form of physical activity began to receive

attention in public health area due to new recommendations that emphasized

moderate-intensity physical activity (Lee et al., 2008). Afterwards, evidence for the

health benefits of walking has been reported largely from epidemiologic studies,

especially walking has been well found to be beneficial for weight loss in several

interventions (Murphy et al., 2007; Richardson et al., 2008). Therefore, leisure-time
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walking, which can be easily engaged in daily life and has a low risk of injury (Lee et

al., 2008; Gomez et al., 2010), was recommended as a target behavior for designing

effective physical activity intervention for overweight men.

4.2.2 Develop partnerships for creating a safe environment for whole overweight

population to engage in physical activity

Based on the results from Part | of Chapter 3, it is necessary to develop specific

strategies for physical activity intervention targeting on whole overweight Japanese

men. Furthermore, as mentioned in Chapter 2, environmental approaches are expected

to provide a long-term impact on physical activity of large populations (Inoue et al.,

2009; Sallis & Owen, 2002). Therefore, the Part Il of Chapter 3 aimed to identify to

environment-physical activity association and indicated that safety from crime during

the day is a unique factor associated with physical activity for overweight men.

Therefore, based on the findings from Part | and Part 11 of Chapter 3, the present

dissertation proposed that creating a safe environment on whole overweight

population should be considered for physical activity intervention.

Improving or modifying the awareness of environmental correlates is one

effective approach for interventions increasing physical activity levels of an
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associated population. According to the ecological model, for achieving this approach,
several strategies could be considered in individual/psychological, social, physical
environmental and policy levels (Global Advocacy Council for Physical Activity,
2010; Salford city council, 2009):
® Individual/psychological level: It could be considered to use a handbook
to provide information on crime and community safety (i.e. contact numbers
of safety agencies and dangerous area could be informed to overweight
Japanese men)
® Social level: It could be considered to hold campaigns on strengthening
awareness of safety or develop prevention and support programs for
overweight Japanese men
® Physical environmental level: It could be considered to install cameras in
key locations or to adjust lighting and accessibility
® Policy level: It could be considered to establish partnerships and
collaborations with local authorities, community, or organizations to
improve neighborhood safety for increasing overweight men to be more
willing to go outdoors and physically active.

Several intervention programs found that enhancing awareness of environmental
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safety is beneficial for increasing physical activity levels in children (Carver et al.,
2008) or adults (King et al., 2006; Heath et al., 2012). Therefore, by establishing
partnerships and collaborations with different sectors or organizations, enhancing the
perceptions of neighborhood safety would be suggested for overweight men to

participate in physical activity.
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4.3 Limitation

Some limitations of this dissertation should be considered. First, the study had a

cross-sectional design, making it impossible to determine causality. Second, the main

measurements of the study, which included BMI status, perceived environmental

factors, socio-demographic factors, and physical activity, were measured only by

means of self-administrated questionnaires, and they could be subject to bias.

Self-reported height and weight may cause an underestimation of weight status

(Santos et al., 2008) and the utilization of IPAQ-SV may cause the overestimation of

PA time (Hallal et al., 2010; Rzewnicki et al., 2003). It may reduce response

variability and lead to lower statistical power and underestimation of associations, if

participants tend to report their physical activity behavior and weight biased to the

optimal direction, (Gunnel et al., 2000; Inoue et al., 2011). In addition, diet, which

affects weight, was not assessed in the present study (Mirmiran et al., 2005). Finally,

the present study had a limited ability to obtain representative samples because it

relied on an Internet-based survey. The respondents to Internet-based surveys may

possess certain characteristics, such as being younger, being more educated, having a

higher income, having greater access to the Internet, and being more likely to respond

to a survey, if they are interested in the survey’s content or are attracted by the
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incentives offered for participation (Rhodes et al., 2003; Shibata et al., 2009a). Thus,

the results of the present study may be less applicable to the general population,

particularly among those with a lower level of education.

4.4 Conclusion

In summary, the present results expand the existing limited literature by

reporting overweight Japanese men have different physical activity patterns and

correlates of physical activity with normal-weight Japanese men. Based on these

findings, this dissertation reveals the importance of developing specific physical

activity strategy for overweight men and further suggests that leisure-time walking

could be a target behavior, as well as developing partnerships for creating a safe

environment for whole overweight men to achieve health-enhancing levels of physical

activity. This dissertation concludes that enhancing awareness and knowledge of

environment could be an important physical activity approach on overweight

populations. These results of this dissertation may provide useful information for

future research to design physical activity intervention on overweight Japanese men.
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4.5. Future suggestions

First, further investigations on overweight populations are still required in order

to accumulate additional evidences for promoting physical activity on these at-risks

populations. Moreover, such investigation is necessary to consider the utilization of

both self-reported and objectively-assessed measures on physical activity (i.e.

accelerometer, pedometer) and environmental factors (i.e. Geographic Information

System) for further confirming the findings of this dissertation. Additionally, the

present study also highlights the need for prospective studies to identify the

multi-levels factors (i.e. psychological and social) associated with physical activity

behavior among overweight populations. Furthermore, the physical activity

intervention designers who aim on overweight populations might be beneficial of

designing the programs to enhance overweight populations’ awareness and

knowledge of neighborhood safety. And the effectiveness of intervention should be

evaluated. Finally, identifying the effective recruitment strategies for the overweight

populations into the intervention programs is urgently needed for increasing them to

achieve recommended level of physical activity on the efficient manner.
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APPENDIX 1

EFRELCSARTRERE

short, usual, self-administered

-
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IPAQ short version, usual week (2002 48 Hh)IZ & Tk E#E 4 TT,
<WENE> A bhua&drvay &
ITAE— FICBET 2B OHIER Ik
A o FEZERF R BE 9 5 E R D HIBR

51 RS
1) ¥ENAE, BB, LRTFEF. LB, TEE— SKRTS=0EREE/L—IPAGER &
MROIEE N, ZHMHOFHE—, EADIEE, , 49(11), 1-9, 2002

(Murase N., Katsumura T., Ueda C., InoueS., ShimomitsuT., 2002. Validity and reliability of

on|

Japanese version of International Physical Activity Questionnaire. Journal of Health and
Welfare Statistics. [In Japanese] 49 (11), 1-9.)

2) CraigC.L., Marshall A.L., Sj6strom M., Bauman A. E., Booth M. L., Ainsworth B.E., et al.,
2003. Inernational physical activity questionnaire: 12-country reliability and validity.
Med Sci Sports Exerc. 35, 1381-1395.
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L HITREDE] YHTA Y VEIF3 3ITH— LTS,
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Dear Fellow WICies,

In order to better serve you we would like to collect some baseline physical activity data. Please
sendto CWA at 1010 11th Street, Suite 205, Sacramento, 95814 or fax to 916-448-7826.

No names please!

International  Physical Activity
Questionnaire

Beloware questions about individual’s physical activity levels.

Please read the descriptions and answer the questions even if you do not consider yourself to
be an active person. Consider all activities, those you do at work, as part of your house and
yard work, to get from place to place, and in your spare time for recreation, exercise or sport.

Hard physical activity:

Think about all the vigorous activities which take hard physical effort that you did in the last
7 days. Vigorous activities make you breath harder than normal and may include heavy lifting,
aerobic, or fast bicycling. Think only about those physical activities that you did for at least 10
minutes at a time.

1. During the last 7 days, on how many days did you do vigorous physical activities?
days/week don’'t know/not sure

2. How much total time did you usually spend doing vigorous physical activities on
one of those days?

hours/day minutes/day don't know/not sure

3. Ifyour pattern of activity varies from day to day, how much total time did you spend
over the last 7 days doing vigorous physical activity.

hours/week minutes/week don’t know/not sure

Moderate physical activity:
Think about the activities which take moderate physical effort that you did in the last 7
days. Moderate physical activity make you breath somewhat harder than normal and may
include carrying light loads, bicycling at a regular pace, or doubles tennis. Do not
include walking. Again, think about only those physical activities that you did for
at least 10 minutes.

See Other Side >>
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4.  During the last 7 days, on how many days did you do moderate physical activities?

_ days/week ______don't know/not sure

5. How much total time did you usually spend doing moderate physical activities on
one of those days?
_ hours/day __ _minutes/day __ don’t know/not sure

6. If your pattern of activity varies from day to day or includes multiple tasks, how much
total time did you spend over the last 7 days doing moderate physical activity.
hours/week minutes/week ____don’'t know/not sure

Walking:

Now think about the time you spend walking in the last 7 days. This includes at work and at
home, walking to travel from place to place, and any other walking that you might do solely for
recreation, sport, exercise or leisure.

7. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?

days/week don’'t know/not sure

8.  How much total time did you usually spend walking on one of those days?
hours/day minutes/day don’'t know/not sure

9. Ifyour pattern of activity varies from day to day or includes multiple tasks, how much
total time did you spend walking over the last 7 days?.
hours/week minutes/week ____don’'t know/not sure

Sitting:

Finally, think about the time you spent sitting on weekdays during the last 7 days. Include time
spent at work, at home, while doing course work, and during leisure time. This may include
time spent sitting at a desk, visiting friends, reading, sitting or lying down to watch television.
10. During the last 7 days how much total time did you usually spend sitting on a week day?

hours/weekday minutes/weekday don’'t know

Baseline Data: Date:

Age: Sex: Ht: Wit

Chronic disease/complaints Circle:
Diabetes Hypertension  High Cholesterol ~ Heart Disease Obesity
Migraine headaches Anxiety

Family/personal history of cancer yes/no | type:

Daily activities:
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International Physical Activity Questionnaire Environmental Module (IPAQ-E)
EFREL S HESE RMKIRERE B KRR (IPAQ IRERE BAXREER)
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Inoue S, Murase N, Shimomitsu T, Ohya Y, Odagiri Y, Takamiya T, Ishii, K., Katsumura, T.,
Sallis, J. F.. Association of physical activity and neighborhood environment among Japanese
Adults. Prev Med. 2009, 48, 321-325.
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International Physical Activity Prevalence Study
SELF-ADMINISTERED ENVIRONMENTAL MODULE

There is increasing interest in the contextual (environmental) barriers that prevent or limit the
opportunity to walk and cycle in areas around where we live and work. Factors that are
emerging as important include land use, housing density, accessibility to public transport
systems, and perceived safety from traffic and crime. Research in this field is still in its infancy
and many other factors are also being researched. Moreover currently there are very few well-
developed survey instruments addressing this topic.

The International Physical Activity Prevalence Study (IPS) has developed an optional
ENVIRONMENTAL MODULE that can be used to assess the environmental factors for walking
and bicycling in your neighborhoods. We offer it for use in the IPS Study in addition to the IPAQ
(short form). Countries participating in IPS are encouraged to consider ways in which they can
extend their participation and study protocols to include the optional ENVIRONMENTAL
MODULE.

The ENVIRONMENTAL MODULE has three sets of carefully chosen items that reflect current
thinking in this field and in which the reliability and validity of each item has been assessed. We
tried to keep the module as short as possible, include the variables that have already shown to
be associated with different levels of activity in different countries, and select items that would be
of interest and relevant to all countries regardless of the stage of economic development.

The three sets of items re grouped as follows:
CORE (Items 1-7)
RECOMMENDED (ltems 8-11)
OPTIONAL (Items 12-17)

All countries that use the ENVIRONMENTAL MODULE must ask all CORE items. We
encourage you to ask as many RECOMMENDED items as possible. If you have space in your
survey and if you are interested in the environmental aspects of physical activity, we provide a
small set of OPTIONAL items for use. If your country is able to add more questions on different
aspects of the environment than provided here, we can provide other tested items (not shown
here) and would be willing to help you make a selection.

We recognize it is unlikely that all the items (CORE, RECOMMENDED AND OPTIONAL) will be
asked in a country.

Please note - The wording of items and the response scales should not be changed because
this will most likely change the meaning of the questions and prohibit comparison between
countries. The relevancy and responses to items will vary greatly across countries, so it is critical
to document national differences. We provide guidelines at the end of the survey for the
translation process and cultural adaptation to make the items relevant to your country and the
language spoken.
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INTERNATIONAL PREVALENCE STUDY [IPS]
ON PHYSICAL ACTIVITY

Think about the different facilities in and around your neighborhood by this we mean the area
ALL around your home that you could walk to in 10-15 minutes.

1. What is the main type of housing in your neighborhood?
1 Detached single-family housing
2 Townhouses, row houses, apartments, or condos of 2-3 stories
3 Mix of single-family residences and townhouses, row houses, apartments or
condos
4 Apartments or condos of 4-12 stories
5 Apartments or condos of more than 12 stories
77 Don’t know/Not sure

The next items are statements about your neighborhood related to walking and bicycling.

2. Many shops, stores, markets or other places to buy things | need are within easy walking
distance of my home. Would you say that you...
1 Strongly disagree
2 Somewhat disagree
3 Somewhat agree
4 Strongly agree
77 Don’t know/Not sure
3. It is within a 10-15 minutes walk to a transit stop (such as bus, train, trolley, or tram) from

my home. Would you say that you...

1 Strongly disagree

2 Somewhat disagree
3 Somewhat agree

4 Strongly agree

77 Don’t know/Not sure

IPS SELF-ADMINISTERED version. Revised November 2002.
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There are sidewalks on most of the streets in my neighborhood. Would you say that
you...

Strongly disagree

Somewhat disagree

Somewhat agree

Strongly agree

88

Does not apply to my neighborhood

77

Don’t know/Not sure

There are facilities to bicycle in or near my neighborhood, such as special lanes,
separate paths or trails, shared use paths for cycles and pedestrians. Would you say
that you...

Strongly disagree

Somewhat disagree

Somewhat agree

Strongly agree

88

Does not apply to my neighborhood

77

Don’t know/Not sure

My neighborhood has several free or low cost recreation facilities, such as parks,
walking trails, bike paths, recreation centers, playgrounds, public swimming pools, etc.
Would you say that you...

Strongly disagree

Somewhat disagree

Somewhat agree

Strongly agree

77

Don’t know/Not sure

IPS SELF-ADMINISTERED version. Revised November 2002.
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7. The crime rate in my neighborhood makes it unsafe to go on walks at night. Would you
say that you...

Strongly disagree

Somewhat disagree

Somewhat agree

Strongly agree

77

Don’t know/Not sure

8. There is so much traffic on the streets that it makes it difficult or unpleasant to walk in my

neighborhood. Would you say that you...

Strongly disagree

Somewhat disagree

Somewhat agree

Strongly agree

88

There are no streets or roads in my neighborhood

77

Don’t know/Not sure

| see many people being physically active in my neighborhood doing things like walking,

jogging, cycling, or playing sports and active games. Would you say that you...

Strongly disagree

Somewhat disagree

Somewhat agree

Strongly agree

77

Don’t know/Not sure

IPS SELF-ADMINISTERED version. Revised November 2002.
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you say you...
1 Strongly disagree
2 Somewhat disagree
3 Somewhat agree
4 Strongly agree
71 Don’t know/Not sure
11. How many motor vehicles in working order (e.g., cars, trucks, motorcycles) are there at

your household?

Motor Vehicles

77 Don’t know/Not sure

12. There are many four-way intersections in my neighborhood. Would you say that you...

1 Strongly disagree

2 Somewhat disagree

3 Somewhat agree

4 Strongly agree

88 There are no streets or roads in my neighborhood
77 Don’t know/Not sure

13. The sidewalks in my neighborhood are well maintained (paved, with few cracks) and not

obstructed. Would you say that you...

1 Strongly disagree

2 Somewhat disagree
3 Somewhat agree

4 Strongly agree

77 Don’t know/Not sure

IPS SELF-ADMINISTERED version. Revised November 2002.
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14, Places for bicycling (such as bike paths) in and around my neighborhood are well
maintained and not obstructed. Would you say that you...

77

Strongly disagree
Somewhat disagree
Somewhat agree
Strongly agree

Don’t know/Not sure

15. There is so much traffic on the streets that it makes it difficult or unpleasant to ride a
bicycle in my neighborhood. Would you say that you...

7

Strongly disagree
Somewhat disagree
Somewhat agree
Strongly agree

Don’t know/Not sure

16. The crime rate in my neighborhood makes it unsafe to go on walks during the day.
Would you say that you...

77

Strongly disagree
Somewhat disagree
Somewhat agree
Strongly agree

Don’t know/Not sure

IPS SELF-ADMINISTERED version. Revised November 2002.
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17. There are many places to go within easy walking distance of my home. Would you say
that you...

7

This is the end of the questionnaire, thank you for participating.

Strongly disagree
Somewhat disagree
Somewhat agree
Strongly agree

Don’t know/Not sure



