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ABSTRACT
During the exposure to new culture, immigrants often face cultural changes accompanying
numerous life changes and challenges (Kim, Suh, Kim, & Gopalan, 2012). Such challenging situations
cause increased levels of stress, which negatively affect mental health among immigrants (Chung &
Epstein, 2014). To date, a number of studies have used a social ecological model to determine correlates
of physical activity and mental health. However, one of the gaps in literature is examining socio-cultural
environments (e.g., acculturation, acculturative stress) along with intrapersonal, socio-cultural, and
physical environmental, and policy-related factors in relation to both physical activity and health
outcomes. Therefore, this dissertation sought to examine the associations of social ecological factors (i.e.,
intrapersonal, socio-cultural and physical environmental factors, and policies) with leisure time physical
activity (LTPA) and mental health among Asian immigrants living in the United States.
An on-line survey was administered through Qualtrics, and cross-sectional data were collected
from 511 East Asian immigrants living permanently in the United States (i.e., Chinese, Japanese, and
Korean immigrants). Participants reported on demographics, LTPA self-efficacy, acculturation,
acculturative stress, social cohesion, perceived accessibility, quality, and safety of LTPA sites,
neighborhood quality, and support for PA-related policies. All analyses were conducted by using AMOS
(version 22.0) and SPSS (version 18.0). SPSS software was used to generate descriptive statistics and to
measure internal consistency for observed variables. By using maximum likelihood parameter estimation
with AMOS, path analyses were conducted to test social ecological models of LTPA and of mental health
among Asian immigrants. A Sobel mediation test (1982) was also conducted for measuring indirect
effects in the proposed models.
Study results indicated that Asian immigrants who perceived their neighborhood favorably were
less likely to report acculturative stress, which in turn led to better mental health status. This finding
highlights that policy makers and public health professionals should develop culturally sensitive
intervention programs to promote mental health among Asian immigrants. Such a consideration of the
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socio-cultural context of Asian immigrants in developing health programs will help Asian immigrants
cope more effectively with acculturative stress (e.g., language barriers, perceived discrimination) and thus
improve mental health.
Results also indicated that there are significant pathways where higher levels of support for PArelated policies and accessibility of LTPA sites led to higher levels of self-efficacy for LTPA, which then
led to an increase in LTPA, and, ultimately, better mental health. In particular, the partial mediation effect
on LTPA indicated that those who believed that PA-related policies would promote their LTPA tended to
possess confidence in adhering to LTPA in the face of difficulties and thus, participate in LTPA more
frequently. This finding suggests that policy makers and public health professionals may need to engage
community residents in the process of establishing policies or developing interventions for PA promotion.
Moreover, this study found that an increase in accessibility of LTPA-related sites encourages people to
have higher levels of LTPA self-efficacy, which in turn led to higher levels of LTPA. This finding
demonstrates a critical need for public infrastructural investments to improve accessibility of LTPArelated facilities and resources and interventions designed for promoting LTPA self-efficacy. Given that
LTPA is directly associated with mental health, this information has important implications for physical
activity and mental health interventions.
The most important finding from this study is that socio-cultural factors (i.e., acculturation and
acculturative stress) did play a significant mediating or direct role in social ecological models of LTPA
and mental health among Asian immigrants. That is, this study revealed that the effects of policy-related
and physical environmental factors on LTPA and mental health were fully mediated by acculturation and
acculturative stress. Given this, it is important for practitioners to develop interventions that could help
facilitate Asian immigrants' acculturation to U.S. culture and reduce or prevent stress brought on by
immigration to the United States. Implications of these findings, as well as directions for future research
were further discussed.
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Chapter 1
Introduction
Globally, in 2010, about one in four adults were insufficiently physically active with physical
inactivity resulting in approximately 3.2 million deaths worldwide (World Health Organization [WHO],
2014). In 2008, the WHO Region of the Americas (32%) represented the highest prevalence of
insufficient physical activity, followed by the eastern Mediterranean region (31%) and African regions
(21%; WHO, 2014). The global prevalence of obesity nearly tripled between 1975 and 2016 and in 2016,
more than 1.9 billion adults were overweight and over 650 million adults were obese (WHO, 2017).
According to 2014 National Health Interview Survey (Schiller, Ward, Freeman, & Clarke, 2014), the
prevalence of obesity among U.S. adults increased from 19.4% in 1997 to 30.0% in 2014, and U.S. adults
who reported excellent/very good health status decreased from 68.5% in 1997 to 65.9% in 2014. In
particular, the percentage of persons who experienced psychological distress during the past 30 days was
the highest among Hispanic adults (5.0%), followed by non-Hispanic black adults (2.9%) and nonHispanic white adults (2.8%). The goals of Healthy People 2020 are to "create social and physical
environments that can promote health of the entire population living in the United States" (Fulton, Wargo,
& Loustalot, 2011, p.2). In Healthy People 2020, in particular, physical activity is one of the leading
health indicators. Healthy People 2020 physical activity objectives highlight the importance of
considering socioeconomic, social, and environmental factors to promote physical activity and thus
improve health all over the nation (U.S. Department of Health and Human Services, 2010).
The effect of physical activity on health is well-documented and this relationship has been
emphasized by numerous researchers as a reason to improve physical activity levels across populations
(Payne, Ainsworth, & Godbey, 2010; Owen, Healy, Matthews, & Dunstan, 2010; Stephens, 1988).
Physical activity helps reduce risk factors for non‐communicable diseases, such as obesity, coronary heart
disease, hypertension, and type 2 diabetes (Briazgounov, 1988). Woodcock, Franco, Orsini, and Roberts
(2010) found an inverse association between physical activity and mortality risk. Specifically, the authors
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revealed that those who meet the physical activity guideline results in a 19% lower all‐cause mortality
when compared with those with no physical activity. Hu, Li, Colditz, Willett, and Manson (2003) found
that sedentary behaviors (e.g., sitting at work and time spent watching TV) increased risk of obesity
whereas physically active behaviors, such as standing or walking around at home and 1 hour per day of
brisk walking reduced risk of obesity. Moreover, a number of studies (e.g., Janisse, Nedd, Escamilla, &
Nies, 2004; McLafferty Jr., Wetzstein, & Hunter, 2004) have suggested that physical activity and exercise
are significantly and positively associated with emotional and mental health. For example, using data
from the National Comorbidity Survey (n = 8098), Goodwin (2003) revealed that regular physical activity
was associated with a significantly decreased prevalence of current major depression and anxiety
disorders. This finding is also true for immigrant population. That is, the strong evidence that physical
activity positively influences mental health has been consistently found in numerous research. Conducted
a randomized controlled trial, for example, Reijneveld and colleagues (2003) found physical activity had
a significant and positive effect on mental health status among elderly immigrants.
Public health guidelines emphasize "at least 150 minutes (2 hours and 30 minutes) a week of
moderate-intensity, or 75 minutes (1 hour and 15 minutes) a week of vigorous-intensity aerobic physical
activity, or an equivalent combination of moderate- and vigorous intensity aerobic activity" (U.S.
Department of Health and Human Services, 2008a, p. vii). In 2014, however, 51% of adults in the United
States, were not regularly physically active at the recommended level for health (Schiller et al., 2014). In
particular, such a prevalence of physical inactivity may be much more marked among under-served
populations such as immigrant populations in the United States (Yancey, Ory, & Davis, 2006). Analyzing
2005 California Health Interview Survey data, Maxwell et al. (2012) estimated the prevalence of physical
inactivity among diverse Asian American living in California (i.e., Chinese, Japanese, Korean, Filipino
and Vietnamese Americans). Most Asian American subgroups were less likely than non-Hispanic whites
to report physical activity (i.e., walking for fun, moderate exercise other than walking, and vigorous
exercise). By examining the Canadian Community Health Survey data collected between 2000 and 2003,
Tremblay et al. (2006) found that recent (< 10 years since immigration) East/Southeast Asian immigrants
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were less likely to participate in leisure time physical activity (LTPA) than non-immigrants. This result
may imply that the prevalence of physical activity among Asian Americans is also lower than the general
population and may be even lower when Asians are recent immigrants. Given this, more attention should
paid to understanding multiple factors that might affect physical activity and mental health among Asian
immigrants.
Many studies have identified the intrapersonal, social, and physical environmental factors that
influence physical activity and mental health among immigrant populations. As for intrapersonal
characteristics influencing physical activity, studies (e.g., Lee, Sobal, & Frongillo, 2000; Yang et al.,
2007; Voorhees & Young, 2003) have consistently found the significant relationships between certain
demographic factors (i.e., age and gender) and immigrant's physical activity levels. Eyler et al. (2002), for
example, revealed that younger adults were more likely than older adults to participate in physical
activity. The demographic characteristics among immigrants (e.g., age, gender) can also predict mental
health status. For example, Yeh (2003) found that mental health among Chinese, Japanese, and Korean
immigrant students decreased with age. It was also found that male immigrants tended to report better
mental health than female immigrants (Furnham & Shiekh, 1993; Ritsner, Ponizovsky, Nechamkin, &
Modai, 2001). In addition to age and gender differences in LTPA and mental health, studies have found
that LTPA levels increased with increased length of residence (Dawson et al., 2005; Kandula &
Lauderdale, 2005). The prevalence of mental health problems also increased among Asian women as the
number of years since immigration increased (Choi, Kim, & Lee, 2016; Wilton & Constantine, 2003).
In addition to demographic characteristics, numerous studies have examined individuals'
psychological factors (e.g., self-efficacy belief) as a potential determinant of physical activity
participation. Eyler et al. (2003) found that exercise self-efficacy was shown to be a significant predictor
of physical activity behaviors among diverse ethnic groups (e.g., African American, Latina). However,
the results about the relationship between self-efficacy and physical activity has been mixed. For
example, Evenson et al. (2003) revealed that self-efficacy levels were inversely associated with meeting
physical activity recommendations among Latina immigrants. Given the inconsistency in past research,
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the relationship between self-efficacy and physical activity deserves further study.
In the socio-cultural domain relevant to physical activity, perceived social cohesion (i.e., the
degree of connectedness and trust that exists among neighbors) can play a significant role in shaping
physical activity (Mendes de Leon et al., 2009). Similarly, Ball et al. (2010) found that women who
trusted one another in their neighborhood were more likely to engage in LTPA. Focusing on both physical
activity and mental health outcomes in multiple ethnic groups, Echeverria, Diez-Roux, Shea, Borrell, &
Jackson (2008) found that residents who reported higher levels of perceived social cohesion tended to
report high levels of physical activity (i.e., walking) and lower low levels of depressive symptoms. These
studies demonstrated that the contributions of social relationships that immigrants have with others in
their new residence environment in relation to physical activity and mental health. However, there is still
a dearth of empirical research concerning the relations between social cohesion, physical activity and
mental health among Asian immigrants.
In addition to social cohesion, culture-related variables might be particularly strong correlates of
physical activity of immigrants. Many studies have examined the role of acculturation in shaping physical
activity. For example, Dawson et al. (2005) and Crespo, Smit, Carter-Pokras, and Andersen (2001) found
that immigrants who were more acculturated reported increased physical activity whereas lessacculturated immigrants were less likely to be physically active during leisure time. Kandula et al. (2005)
found that Asian women are more likely to meet recommended physical activity guideline as the number
of years since immigration increased. Similarly, Afable-Munsuz, Ponce, Rodriguez, and Perez-Stable
(2010) examined the relationship between generational status and physical activity among Chinese
American and revealed that the percentages of Chinese immigrants meeting recommended physical
activity increased significantly by immigrant generation from 20% among the first generation to 32%
among the third generation adults. Some studies have also found significant relationships between
acculturation level and mental health status. However, inconsistent findings have been reported. For
example, Hwang and Ting (2008) found that a positive relationship between acculturation and
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psychological distress whereas Shen and Takeuchi (2001) found a negative association of acculturation
with depressive symptoms.
There has been a growing body of research indicating that as immigrants contact with the
dominant culture of their new country, they are exposed to greater risk of acculturative stressors and
mental health problem (Kirmayer et al., 2011; Singh, McBride, & Kak, 2015). Williams et al. (2007), for
example, compared Black Caribbean immigrants with African American in terms of the risk of mental
problems and found that immigrant populations were more likely to report mental disorders than nonimmigrants. They suggested that a higher risk of mental distress may be attributed to the stressors
experienced by immigrants, such as being minority status, discrimination, and financial difficulty.
Similarly, some immigrant research has found that culture-related stressors negatively associated with
mental health (Hovey & Magaña, 2000; Kirmayer et al., 2011; Oh, Koeske, & Sales, 2002).
In addition to socio-cultural factors mentioned above, previous studies have found the positive
relationships between physical activity and availability of physical activity facilities (Huston, Evenson,
Bors, & Gizlice, 2003; Wilcox et al., 2000), access to physical activity facilities (Booth, Owen, Bauman,
Clavisi, & Leslie, 2000; Saelens, Sallis, Black, & Chen, 2003), and perceived neighborhood safety (Ross,
2000; Ruchlin & Lachs, 1999). A study conducted in a sample of Latina Immigrants found that having
access to indoor or outdoor places to exercise was strongly associated with physical activity (Evenson et
al., 2003). Similarly, Choi, Wilbur, Miller, Szalacha, and McAuley (2008) found that Korean immigrant
women who reported more environmental resources available for their physical activity were more likely
to be physically active than their counterparts. These studies highlight the important role of individuals'
surrounding environments in encouraging physical activity levels. More importantly, investigating the
relationships between physical environments and physical activity could inform policy makers, planners,
and public health professionals about how to design communities and facilities conducive to physical
activity participation (Krizek, Birnbaum, & Levinson, 2004).
Some studies examining the contributions of neighborhood characteristics to mental health. For
example, people living in neighborhoods characterized by a better quality (e.g., clean street) were less
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likely to report depression symptom (Galea, Ahern, Rudenstine, Wallace, & Vlahov, 2005). However,
there are relatively few studies that examined perceptions of LTPA-related physical environments (e.g.,
parks, walking trails) along with neighborhood characteristics (e.g., crime rate, street lights) in relation to
mental health among immigrant populations. As with the contributions of neighborhood quality, built
environments, such as parks, recreation facilities, and biking paths, and certain aspects of those sites (e.g.,
proximity) could also be positively or negatively associated with mental health (Srinivasan, O’Fallon, &
Dearry, 2003). Therefore, the present study examined potential influences of both perceived LTPArelated sites and neighborhood quality on mental health among Asian immigrants.
While there are a number of studies that examined intrapersonal, socio-cultural, and physical
environmental factors with regard to physical activity, much less is known about how support for physical
activity-related policies might affect their physical activity. Policy is often referred to as "legislative,
regulatory, or policy-making actions that have the potential to affect physical activity" (Sallis, Bauman, &
Pratt 1998, p. 380). In addition to environmental changes aimed at facilitating the use of physical activity
resources, policy interventions have been considered as promising strategies for promoting physical
activity and health at community and national levels (Sallis et al., 1998). In particular, Tabak et al. (2013)
asserted that it is important to reflect public opinion of the policies that might affect policymaker
priorities in developing physical activity promotion policies. They suggested that "Practitioners can use
this information [public support for policies] to tailor communication about public health interventions,
including policy approaches. Local health leaders can determine priorities for education and awareness"
(p. 6). To date, a few studies examined the perceptions of public health policy related to physical activity.
Tabak and colleagues (2013), for example, examined the public support for policies associated with
physical activity. Respondents were asked to indicate "whether they would support the use of local
government funds to build and maintain walking trails, swimming pools, recreation centers, and bicycle
paths" (p. 3). This study found that Mississippi residents particularly supported policies relating to
building recreation centers and swimming pools. However, they did not examine the relationship between
policy perceptions and physical activity levels. Li et al. (2012) investigated African Americans' beliefs in
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physical activity-related policies by using the following four questions: “How do you rate the extent to
which the local government funds have been spent on (1) walking/jogging trails, (2) swimming pools, (3)
recreation centers, and (4) bicycle paths for the purpose of increasing people’s participating in LTPA?”
(p. 801). Results indicated that policy beliefs were not predictive of physical activity. Given the previous
literature in this field, there is no conclusion about how individuals' perceptions of policies are associated
with their physical activity behaviors. In this study, Asian immigrants' perceived support for PA-related
policies was considered as a potential factor that might positively affect LTPA. Improving public support
for PA-related policies is particularly important in that policy decisions that effectively reflect the public's
needs may be more likely to be supported by the public.
According to the 2010 U.S. Census, more than one-third of the American population was
classified as racial or ethnic minorities (U.S. Census, 2013). Given their growing numbers and
contribution to the health of the nation, it will be increasingly important to understand factors associated
with physical activity and health among under-served populations in addition to the general population.
One minority population of particular relevance are immigrants. Immigrants face more constraints to
physical activity and are under higher levels of mental distress because they are exposed to the new sociocultural and physical environments of the new country (Dogra, Meisner, & Ardern, 2010; Kirmayer et al.,
2011). Given this, it is important to consider a multi-domain framework to capture a wide range of
influences on physical activity and mental health among immigrants. In general, such a holistic approach
is often represented by a social ecological model which considers multiple domains relevant to physical
activity and health, such as individual characteristics and the social and physical environments
surrounding individuals (Sallis, Owen, & Fisher, 2015; Stokols, 1996). In addition to personal
characteristics (e.g., demographics), the social ecological framework emphasizes the role of social and
physical environments in shaping individuals' physical activity participations and mental health
(Campbell, Dworkin, & Cabral, 2009; Stormshak et al., 2011).
To data, a number of studies have used a social ecological model to determine correlates of
physical activity and mental health (Li et al., 2012). However, one of the gaps in literature is examining
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socio-cultural environments (e.g., acculturation, acculturative stress) along with intrapersonal, sociocultural, and physical environmental, and policy-related factors in relation to both physical activity and
health outcomes. A social ecological model that includes socio-cultural factors will contribute to a more
comprehensive understanding of physical activity behavior and mental health and thus provide a
foundation for more effective interventions for people living in complex social and cultural environments,
such as immigrant populations (Grzywacz & Fuqua, 2000).

Purpose of the Study
By using a social ecological model of physical activity developed by Sallis et al. (1998), this
dissertation sought to examine the relationships between social ecological factors and LTPA and mental
health among Asian immigrants in the United States. Four domains represented at an individual level (i.e.,
intrapersonal, socio-cultural and physical environmental factors, and policies) guided the classification of
all variables at each domain of the social ecological model for this dissertation. Within the social
ecological framework, this dissertation specifically expected potential causal pathways starting from
policy and physical environment domains to mental health through socio-cultural and intrapersonal
domains. A hypothesized model was presented in Figure 1. This study answered the following specific
hypotheses.
Hypothesis #1: Demographic factors (i.e., age, gender, and length of residence) will have direct
effects on LTPA and mental health and indirect effects on LTPA and mental health through its
positive effects on social cohesion, acculturation, acculturative stress, and LTPA self-efficacy.
Hypothesis #2: Asian immigrants' support for PA-related policies will have a direct positive
effect on LTPA.
Hypothesis #3: Asian immigrants' physical environmental factors (e.g., perceived accessibility,
quality, and safety of LTPA sites and neighborhood quality) will have direct positive effects on
LTPA and mental health and indirect effects on LTPA and mental health through its positive
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effects on social cohesion and acculturation, and LTPA self-efficacy and negative effect on
acculturative stress.
Hypothesis #4: Acculturation will have positive direct effects on LTPA and mental health and
indirect effects on LTPA and mental health through its positive effects on social cohesion and
LTPA self-efficacy and negative effect on acculturative stress.
Hypothesis #5: Social cohesion will have positive direct effects on LTPA and mental health and
indirect effects on LTPA and mental health through its positive effect on LTPA self-efficacy and
negative effect on acculturative stress.
Hypothesis #6: Acculturative stress will have negative direct effects on LTPA and mental health
and indirect effects on LTPA and mental health through its negative effect on LTPA self-efficacy.
Hypothesis #7: LTPA self-efficacy will have direct positive effects on LTPA and mental health
among Asian immigrants.
Hypothesis #8: LTPA will have a direct positive effect on mental health among Asian
immigrants.
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Figure 1- 1: A proposed social ecological model of leisure time physical activity and mental health among
Asian immigrants
Note: control variables include occupation-related physical activity and transportation-related physical activity. Also,
due to limited space, the paths between demographic variables (i.e., age, gender, length of residence) and all latent
constructs, LTPA, and mental health are separately shown below.

Significance of the Study
A number of researchers have indicated that health disparities are more likely to occur among
Low-SES and ethnic minorities (Gordon-Larsen, Nelson, Page, & Popkin, 2006; Huston, Evenso, Bors, &
Gizlice, 2003). During the exposure to new culture, immigrants often face cultural changes accompanying
numerous life changes and challenges (Kim et al., 2012). Such challenging situations cause increased
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levels of stress, which negatively affect mental health among immigrants (Chung et al., 2014). In this
context, increasing physical activity is considered one of the most important strategies of Healthy People
2020 to promote health for all who live in the United States (Fulton et al., 2011). To date, many studies
have considered multiple domains within a social-ecological framework including intrapersonal, social
and physical environmental, and policy-related domains (Fleury & Lee, 2006). However, few studies
have used such a comprehensive framework to understand physical activity behaviors and health among
ethnic minority populations (i.e., U.S. immigrants).
For immigrant populations, perceived cultural differences and living in new surrounding
environments may limit their participations in LTPA and negatively affect mental health. Examining
Asian immigrants' perceptions of their physical environments (e.g., accessibility of the LTPA sites and
neighborhood characteristics), this study will contribute to determining how physical environmental
conditions influence their LTPA and mental health. Ultimately, the findings could be used to inform
policy makers and planners about how to design physical environments conducive to Asian immigrants'
LTPA participations and mental health. Moreover, a number of researchers (e.g., Gushulak &
MacPherson, 2006; Netto, Bhopal, Lederle, Khatoon, & Jackson, 2010; Wilbur, Chandler, Dancy, Choi,
& Plonczynski, 2002) have highlighted the importance of considering immigrant's culture of origin when
designing physical activity promotion interventions or health programs for ethnic minority groups.
Consistent with the argument developed in previous research, in this dissertation, cultural factors (i.e.,
acculturation and acculturative stress) were added to the existing social ecological framework (e.g., Sallis
et al., 1998) as potential predictors of LTPA and mental health among Asian immigrants. The significance
of this study, therefore, is to help inform policy makers and public health professionals about how to
develop culturally sensitive interventions or programs to promote LTPA and mental health among Asian
immigrants.
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Delimitations of the Study
This study was delimited to Chinese, Korean, and Japanese immigrants who have permanently
settled in the United States and who can read English. An on-line survey was administered through
Qualtrics, and cross-sectional data were collected from East Asian immigrants living permanently in the
United States (i.e., Chinese, Japanese, and Korean immigrants). In a proposed social ecological models of
mental health, the dependent variable includes mental health. Exogenous variables include four physical
environmental factors and opinions of physical activity-related policies. Mediating variables consist of
social cohesion, acculturation, acculturative stress, and LTPA self-efficacy.

Definition of Terms
The following terms were used consistently throughout this dissertation.
Immigrants: Individuals who have been granted permission by the Immigration and
Naturalization Service (INS) to enter the United States permanently (Kandula et al., 2004). This
dissertation will sample Chinese, Japanese, and Korean immigrants because they have been the three
largest East Asian immigrant groups in the United States (Pew Research Center, 2013). Inclusion criteria
for the target population of this study will be as follows: (1) self-identified original ethnicity as Chinese,
Japanese, or Korean immigrants, (2) those born in their country of origin who had immigrated to the
United States, (3) those living in urban area with a population of 50,000 or more and (4) adults (age 18
year old or older) who have permanently settled in the United States.
Physical activity (PA): Bodily movement produced by skeletal muscles resulting in an
expenditure of energy (CDC, 2007). Physical activity will be assessed using the Global Physical Activity
Questionnaire (GPAQ), in which respondents are asked to report the number of days and the duration of
the vigorous, moderate, and sedentary activities they undertake in a typical week. GPAQ includes three
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physical activity domains: (1) activity at work, (2) travel to and from places, and (3) recreational
activities.
Social ecological factors:


Intrapersonal factors: Asian immigrant's confidence in adhering to physical activity in the face of
difficult barriers (i.e., self-efficacy).



Socio-cultural factors: The presence of strong social bonds between people (i.e., social cohesion)
and psychological change that follows contact with new and different cultural origins (i.e.,
acculturation) and reactions to challenging situations during acculturation process (i.e.,
acculturative stress).



Physical environmental factors: Perceived accessibility, quality, and safety of LTPA sites (i.e.,
indoor recreation or exercise facility, parks/playgrounds/sports fields, swimming pool,
walking/running track, school recreation facilities open to the public, beach, lake, river or creek,
and bicycle paths or bike trails) and perceived neighborhood quality.



Policies: Asian immigrant's support for physical activity promotion policies.
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Chapter 2
Literature Review
The purpose of this dissertation is to explore social ecological correlates of leisure time physical
activity and mental health among Asian immigrants in the United States. This section presents a brief
overview of ecological models. Also, four social ecological domains (i.e., intrapersonal, socio-cultural
and physical environmental factors, and policies) are identified as important predictors of leisure time
physical activity participation and health among Asian immigrants. In this section, therefore, the previous
ecological models were discussed. In addition, the specific factors in each social ecological domain are
discussed with regard to immigrants' leisure time physical activity and health.

Ecological Model
Many theories used in early physical activity research have dealt with cognitive or affective
influences on an individual’s physical activity behavioral choice; that is, early researchers have focused
mainly on intrapersonal processes, such as psychological attributes, attitudes, beliefs (King, Stokols,
Talen, Brassington, & Killingsworth, 2002). Beaton et al. (2008) reviewed theoretical frameworks applied
to early physical activity research and argued that the majority of the existing theoretical frameworks (e.g.,
planned behavior theory) may fail to provide a holistic account of physical activity participation. In this
sense, researchers began to take an interest in the impact of an individual’s personal characteristics and
their surrounding environments on physical activity participation (Stokols, 1996). Sallis and colleagues
(1998) suggest that "Ecological models are particularly applicable to physical activity because the
behavior must be done in specific physical settings" (p. 379). That is, social ecological model
incorporates a wide range of influences on physical activity behaviors instead of focusing only on
individual’s demographic or psychological aspects (Stokols, 1992).
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The term "ecology" was originated from biological science, emphasizing the interrelationships of
organisms (e.g., plants and animals) with their biological and physical environments (Sallis et al., 2015).
The perspectives on the relationship between personal and environmental factors and health have evolved
independently in various disciplines (e.g., public health and epidemiology, psychosomatic medicine, and
environmental psychology) as a result of their own academic origins (Moos, 1979). In the fields of
behavioral sciences and public health, ecological models have focused more on socio-cultural and
physical environments and its impact on human's health behaviors (Stokols, 1992). That is, ecological
models take into account a wide range of human environments surrounded by individuals, such as social
network, neighborhood, community, organizations, and policies to better understand health-related
behaviors.
Lewin (1935) coined the term "ecological psychology" and suggested that human behaviors are
determined by the interplay between individuals and their environments. However, his work has a
limitation in that he focused mainly on the impact of individuals' subjective perception of their
environment on people's behavior. Barker (1968) further developed ecological psychology by conducting
studies of human behaviors within actual environments such as school settings. In his study on children's
behaviors, Barker concerned the relationships between psychological states, settings, and behaviors and
suggested that settings where certain behaviors occur and its conditions play a significant role in shaping
a child's perception and behavior pattern.
Bronfenbrenner’s (1979) ecological model draws health practitioners’ attention to more specific
aspects of interconnections among social environments rather than a specific person or single setting. The
model is composed of micro-, meso-, exo-, and macro level systems. These specifications may direct
attention to more definite strategies for preventing disease and promoting health (Grzywacz et al., 2000).
Many health researchers have based a social ecological model developed by McLeroy, Bibeau, Steckler,
and Glanz (1988) which proposes five aspects of factors that are possibly associated with individuals'
health outcomes:
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1. Intrapersonal factors: characteristics of the individual such as knowledge, attitudes, behavior,
self‐concept, skills, etc; this includes the developmental history of the individual
2. Interpersonal processes and primary groups: formal and informal social networks, support from
the family, friends, and work group.
3. Institutional factors: social institutions with organizational characteristics, and formal (and
informal) rules and regulations for operation.
4. Community factors: relationships among organizations, institutions, and informal networks
within defined boundaries
5. Public policy: local, state, and national laws and policies. (p. 355)
Based on the model of McLeroy et al. (1998), Sallis and colleagues (1998) proposed more
specific social ecological categories relevant to physical activity behavior. Specifically, they suggested
that efforts to change health-related behaviors, such as physical activity, should be based on the
understanding of four domains: (a) intrapersonal factors (i.e., psychological and biological variables); (b)
interpersonal factors (i.e., interpersonal processes and primary social group); (c) physical environmental
factors (i.e., behavior settings); and (d) policies (i.e., laws and policies). While studies of Asian
immigrants have examined the personal factors and social and physical environmental factors to identify
the correlates of physical activity separately, they have not considered these factors collectively in the
single study or context. Furthermore, existing studies have not fully considered cultural context as a part
of social ecological model. That is, relatively little is known about the extent to which their cultural
elements influence the patterns of physical activity among immigrants.
This dissertation seeks to address these gaps by including cultural factors in the existing social
ecological model developed by Sallis et al. (1998). Specifically, four domains represented at an individual
level guided the classification of all variables at each domain of the social ecological model for this
dissertation: (a) intrapersonal factors including individual's perception and belief such as self-efficacy and
demographic factors including age, gender, and annual household income; (b) socio-cultural factors such
as social bonding and trust between people (i.e., social cohesion) and cultural and psychological change
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that follows contact with new and different cultural origins (i.e., acculturation) and reactions to
challenging situations during acculturation process (i.e., acculturative stress); (c) physical environmental
factors including perceived neighborhood quality, accessibility of physical activity sites, and perceived
safety of and quality of the leisure time physical activity sites; and (d) policies including Asian
immigrants' opinion of physical activity-related policies. Ultimately, the use of multiple domains of
social-ecological framework will help clarify their relative importance on leisure time physical activity
and mental health among Asian immigrants. A conceptual framework including relevant factors adopted
for this dissertation is illustrated in Figure 2-1.

Figure 2- 1: Conceptual framework of leisure time physical activity and mental health among Asian
immigrants (Sallis et al., 1998)

Social Ecological Model of Health
The goal of Healthy People 2020 is to create supportive environments in which people are
encouraged to participate in healthy behaviors, such as physical activity, and they can improve their
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health. In this sense, Healthy People initiative has emphasized the use of a social ecological framework to
better understand the onset of healthy/unhealthy behaviors. In particular, Healthy People 2020 proposes
Action Model to Achieve Healthy People 2020 (see Figure 2-2). This model demonstrates a need for a
more comprehensive framework, which helps discover a wide range of individual, socio-cultural and
physical environmental factors influencing health outcomes.
Numerous research has indicated that health disparities are more likely to occur among Low-SES
and ethnic minorities (Gordon-Larsen et al., 2006; Huston et al., 2003). Increasing physical activity is
considered one of the most important strategies of Healthy People 2020 to promote health for all who live
in the United States (Fulton et al., 2011).

Figure 2- 2: Action Model to Achieve Healthy People 2020 (from U.S. Department of Health and Human
Services, 2008b, p. 7)
The relationship between physical activity and health is well-documented (Payne et al., 2010). In
particular, the strong evidence of the relationship between physical activity and mental health has been
found in numerous research. For example, Paffenbarger, Lee, and Leung (1994) conducted a prospective
epidemiologic study and found an inverse relation between physical activity and subsequent risk of
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depression. Gordon-Larsen et al. (2006) examined the distribution of physical activity and recreational
facilities across diverse respondents' residences and found that higher levels of availability of those sites
tended to exist in higher-SES and ethnic minority groups. The results from this study also indicated that a
fewer number of the facilities are associated with more likelihood that people are overweight and are
physically inactive.
It is also important to consider that immigrants may be exposed to new environments that are
socio-culturally and physically different from their original cultural contexts and such a contextual
differences may influence their physical activity patterns and health status. Thus, there is a need to
examine the relationship between immigrants' physical activity and health outcomes, considering multiple
domains, such as socio-cultural and physical environments. To date, however, few immigrant research
has examined physical activity levels and its expected outcomes simultaneously within a social ecological
framework. That is, little is known about the relationships between social ecological factors, physical
activity, and health. Therefore, this dissertation sought to explore the role of social ecological factors in
shaping physical activity and mental health among an immigrant population in the United States. A
comprehensive view of physical activity and health promotion will be particularly important for a study
on underserved populations in that it may help decision makers develop socially and culturally
appropriate interventions or policies (Taylor et al., 2007; Wilbur et al., 2002).

Social Ecological Correlates of Physical Activity and Health Among Immigrants
Social ecological models highlight the inclusion of a wide range of domains within a single
framework rather than focusing only on psychosocial variables (Sallis et al., 2006). For this dissertation,
four domains represented at an individual level (i.e., intrapersonal, socio-cultural and physical
environmental factors, and policies) guided the classification of all variables at each domain.
Intrapersonal domain includes LTPA self-efficacy. Socio-cultural factors includes social cohesion,
acculturation, and acculturative stress. Physical environmental domain consists of perceived accessibility,
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safety, and quality of LTPA-related sites and perceived neighborhood quality. Policies domain includes
support for physical activity-related policies. Based on previous research, this section describes the
associations of social ecological factors with outcome variables (i.e., leisure time physical activity and
mental health). Since relatively little empirical physical activity and health research has been conducted
among Asian immigrants, this section focuses on immigrant populations as a whole.

Policies
Policy interventions are also considered as an important factor that might affect health and
physical activity levels (King et al., 2000; Sallis et al., 1998). While public health research has examined
demographics and socio-economic status to identify the correlates of physical activity and health, they
have not fully considered public opinion that might influence policymaker priorities (Tabak et al., 2013).
Furthermore, existing studies have not considered policy perceptions associated with physical activity and
health as a part of social ecological model. Some studies examined the perceptions of public health policy
related to physical activity and health. Tabak and colleagues (2013) examined the public support for
policies associated with physical activity. In this study, people living in Mississippi were asked to indicate
whether they "would support the use of local government funds to build and maintain (1) walking trails,
(2) swimming pools, (3) recreation centers, and (4) bicycle paths" (p. 3). Although this study did not
examine the relationship between policy perceptions and physical activity levels, it revealed that
Mississippi residents reported the high levels of support for the specific physical activity-related policies
(e.g., building recreation centers and swimming pools). Li et al. (2012) investigated respondents' beliefs
in physical activity-related policies by using the following four questions: “How do you rate the extent to
which the local government funds have been spent on (1) walking/jogging trails, (2) swimming pools, (3)
recreation centers, and (4) bicycle paths for the purpose of increasing people’s participating in LTPA?”
(p. 801). Their structural equation analysis, however, showed that policy beliefs were not associated with
physical activity. Given this, further empirical research is deserved for investigating the relationship
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between policy perceptions and physical activity. Such a study could inform policy makers and public
health professionals about how to make policies conducive to facilitating physical activity (Tabak et al.,
2013).

Physical environmental factors
Research with ethnic minorities have found positive associations between physical activity and
availability of physical activity facilities (Wilcox et al., 2000), proximity to physical activity facilities
(Evenson et al., 2003), and perceived neighborhood safety (Evenson et al., 2003; Molnar, Gortmaker,
Bull, & Buka, 2004). Taylor and his colleagues (2007) found that the presence of physical environment
for physical activity, such as bicycle trails, senior recreation centers, and free gyms appeared to be
important for racial/ethnic minority women's physical activity. A study examining correlates of physical
activity of Korean immigrants found that people who could use physical activity-related outdoor
resources reported a higher level of physical activity than those who could not (Choi et al., 2008).
Studying characteristics of places that facilitate or inhibit physical activity may be one of the
most promising strategies for creating community- and population-wide improvements in physical
activity (Doyle, Kelly-Schwartz, Schlossberg, & Stockard, 2006; Lavizzo-Mourey & McGinnis, 2003).
Moreover, Floyd, Spengler, Maddock, Gobster, and Suau (2008) noted that “when facilities are accessible
and intentionally designed with activity areas that are culturally appropriate, minorities may engage in
physical activity more frequently” (Hickerson, 2009, p. 37). However, compared to the number of studies
concerning intrapersonal and social factors with regard to physical activity, there are relatively fewer
empirical studies that have examined physical environmental characteristics (e.g., accessibility, quality,
and safety of LTPA-related sites, neighborhood characteristics) and its associations with physical activity
among immigrants. Furthermore, there are few, if any, studies that examined the role of LTPA-related
physical environments and neighborhood characteristics in shaping mental health among immigrant
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populations. Given this, the relationship between physical environments, LTPA, mental health among
Asian immigrants deserves further study.

Socio-cultural factors
In addition to intrapersonal factors, socio-cultural variables (e.g., social cohesion, acculturation
status, acculturative stress) have also been identified to be associated with physical activity and mental
health. Mendes de Leon et al. (2009) suggested that perceived social cohesion (i.e., the degree of
connectedness and trust that exists among neighbors) can play a significant role in predicting physical
activity. Similarly, Ball et al. (2010) found that women who trusted one another in their neighborhood
reported higher levels of LTPA. As for the effect of social cohesion on mental health, Echeverria and
colleagues (2008) revealed that U.S. adults who perceived their neighborhood as more socially cohesive
were more likely than their counterparts to report higher walking levels and lower depression levels.
Similarly, Rios, Aiken, and Zautra (2011) also found that perceived social cohesion had a positive impact
on mental health among Hispanic and non-Hispanic neighborhood residents. This finding is also true for
ethnic minorities. A number of research have found that ethnic minority people who live in more socially
cohesive neighborhoods reported higher levels of walking (Cradock, Kawachi, Colditz, Gortmaker, &
Buka, 2009; Mendes de Leon et al., 2009). The aforementioned studies demonstrated the contributions of
social relationships that immigrants have with others in their new residence environment in relation to
physical activity and mental health. However, there is still a dearth of empirical research concerning the
relations between social cohesion, physical activity and mental health among Asian immigrants.
Immigrants are exposed to new culture, which potentially influence their health-behaviors. Such
an immigrant's perception of cultural change is often referred to as acculturation. That is, acculturation is
a "… process of cultural and psychological change that follows intercultural contact" (Berry, Phinney,
Sam, & Vedder, 2006, p. 305). Similarly, Berry (1990) asserts that the exposure to new and different
cultural origins can result in both positive and negative outcomes for immigrants. Many studies (e.g., Li
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& Stodolska, 2006; Stodolska & Alexandris, 2004; Yu & Berryman, 1996) have examined the impact of
leisure and recreation participation on the extent to which immigrants are acculturated into mainstream
culture. In particular, Stodolska's studies have contributed to identifying the role of leisure participations
on immigrants' acculturation processes in a new social and cultural environments. For example, Stodolska
et al. (2004) conducted interviews with Korean and Polish immigrants and found that immigrants'
participations in recreational sport promoted their acculturation to the mainstream culture. That is,
recreation participation helped ethnic minority facilitate the adaptation to mainstream culture through
social connections with host individuals and acquisition of the values of the mainstream society and
culture.
In addition to the impacts of leisure participations on acculturation, acculturation has also been
identified as an important factor that potentially affect leisure engagement. Numerous studies (e.g., Choe
& Im, 2007; Dawson et al., 2005; Tremblay et al., 2006) suggest that immigrants who are more
acculturated to a new culture report higher levels of participation in a variety of leisure activities. For
example, Dawson et al. (2005) suggested that immigrants who were more acculturated (i.e., more years
since immigration) reported increased LTPA due to easier access to recreation resources and lower levels
of immigration-related life challenges (e.g., language). Similarly, Kandula et al. (2005) found that the
likelihood of meeting recommended PA guideline increased among Asian women as the number of years
since immigration increased. Afable-Munsuz and colleagues (2010) examined the relationship between
generational status and physical activity with Chinese American. The authors found that third generation
Chinese American (i.e., more acculturated) had more information on physical activity resources and thus,
they were more likely to participate in physical activity than first generation Chinese American.
Specifically, this study shows that the percentages of Chinese immigrants meeting recommended PA
increased significantly by immigrant generation from 20% among the first generation to 32% among the
third generation adults.
Some studies have also found that immigrants' acculturation levels are associated with mental
health status (Burnam, Hough, Karno, Escobar, & Telles, 1987; Mehta, 1998; Yoon et al., 2013).
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However, there has been no consistent pattern of the relationship. Yoon and colleagues (2013), for
example, reviewed 325 studies on acculturation and its association with mental health. In the studies
reviewed, they discovered a consistent pattern that more acculturated people were more likely to report
better mental health status. Similarly, Hwang et al. (2008) found that Asian Americans who were more
acculturated into mainstream United States culture were less likely to report psychological distress and
clinical depression. On the contrary, Shen et al. (2001) found that Chinese immigrants with higher levels
of acculturation were more likely to report interpersonal and job-related stress and depressive symptoms.
Similarly, Torres (2010) revealed that being more acculturated into the U.S. culture led to higher levels of
depression among Latino adults. Given the inconsistent evidence from previous literature, the relationship
between acculturation and mental health deserves further study.
During the exposure to new culture, immigrants often face cultural changes accompanying
numerous life changes and challenges (Kim et al., 2012). Such challenging situations cause increased
levels of stress, which negatively affect mental health among immigrants (Chung & Epstein, 2014).
Acculturative stress is defined as a reaction to the challenging situations caused by cultural adaptation
process (Berry, 2003). Certain constraints, such as financial problems, unemployment, or lower-status
occupations are much more marked among ethnic minorities in comparison with non-Hispanic Whites
(Stodolska & Floyd, 2016). It is also well-documented that immigrants are often under a lot of stress due
to language barriers (Stodolska, 1998), loss of social support (Crockett et al., 2007), and discrimination
(Bernstein, Park, Shin, Cho, & Park, 2011; Chung et al., 2014). Collectively, the lives of immigrant
populations may be less stable than those of the general population while trying to adapt to U.S.
mainstream culture. Berry, Kim, Minde, and Mok, (1987) revealed that stress caused by acculturation
process was associated with diverse health problems, especially mental distress. Similarly, Kirmayer and

colleagues (2011) investigated the effect of immigration on immigrants' mental health status by
reviewing previous literature. They concluded that immigration-related constraints (e.g.,
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language difference, cultural conflict, acculturation) and stress resulted from those constraining
factors can cause mental health problems among immigrant populations.

Intrapersonal factors
Some demographic characteristics (e.g., age, gender) have been shown to be associated with
physical activity and mental health among immigrant populations. Previous research have found that in
general, male immigrants (Marquez et al., 2006; Tremblay et al., 2006) and younger people (Eyler et al.,
2002; Fischer et al., 1999; Voorhees et al., 2003) are more likely than their counterparts to report higher
levels of physical activity. On the contrary, however, examining physical activity among Korea
immigrant women, Choi et al. (2008) found that older people were more likely than younger people to
participate in LTPA. The demographic characteristics among immigrants (e.g., age, gender) can also
affect mental health status. For example, Yeh (2003) found that mental illness among Chinese, Japanese,
and Korean immigrant students increased with age. Some studies revealed that male immigrants were
more likely than female to report better mental health (Furnham et al., 1993; Ritsner et al., 2001). In
addition to age and gender differences in LTPA and mental health, some studies revealed that LTPA
levels increased with increased length of residence (Dawson et al., 2005; Kandula et al., 2005). Similarly,
some research also found that the prevalence of mental health problems increased among Asian women as
the number of years since immigration increased (Choi et al., 2016; Wilton et al., 2003).
Socioeconomic factors (e.g., education, income) have also been shown to be associated with
physical activity among immigrant populations (Daniel & Wilbur, 2011). For example, studies (e.g.,
Daniel, Wilbur, Fogg, & Miller, 2013; Eyler et al., 2002) has consistently shown a higher level of
physical activity among the more educated immigrants. That is, the more educated people are more likely
to be physically active than those with less education. The findings from studies on the relationship
between income and physical activity has been inconsistent. For example, Voorhees et al. (2003) found
that people with higher income level than those with lower income levels are less likely to participate in
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physical activity whereas some studies (e.g., Fischer et al., 1999) showed that income levels are positively
associated with physical activity participation. In a research with Korean American women (Lee et al.,
2000), however, both annual household income and education were not significant predictors of PA. A
number of studies have confirmed that SES levels affect individuals' mental health (e.g., Franz, Lensche,
and Schmitz, 2003; Meyer, Castro-Schilo, & Aguilar-Gaxiola, 2014; Ritsher, Warner, Johnson, &
Dohrenwend, 2001). In immigrant research, Shen and Takeuchi (2001) found that Chinese Americans
with higher levels of educational achievement and household income were less likely to report depression.
Previous research has identified the role of self-efficacy in physical activity behaviors. Bandura
defined self-efficacy as "a judgment of one's capability to accomplish a certain level of performance"
(1986, p. 391). He proposed that self-efficacy is a prerequisite for behavioral change (Bandura, 1997). A
majority of studies of immigrants (e.g., Choi et al., 2008; Daniel et al., 2013) have consistently found that
an increase in self-efficacy for physical activity led to higher levels of physical activity. However,
Evenson et al. (2003) found that Latina women with higher levels of self-efficacy (i.e., higher levels of
confidence that they could participate in exercise) were less likely to meet physical activity
recommendations than those with lower self-efficacy. Given the inconsistency in past research, the
relationship between LTPA self-efficacy and Asian immigrants' LTPA deserves further study.

Relationships of Constructs within Social Ecological Model of Mental Health
Consistent with the fundamental principles of a social ecological framework, this dissertation
expected significant pathways from policy-related and physical environmental domains to mental health
in a way which is through socio-cultural and intrapersonal domains and LTPA. Based on findings from
previous literature, this section describes the relationships of constructs within a social ecological
framework.
As the outmost level in social ecological model, policies (e.g., public recreation investment, park
policies, development regulations) can contribute to creating community- and population-wide
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improvements in physical activity (Sallis et al., 2006). Physical inactivity and lack of physical activity
facilities/settings are far marked among racial/ethnic minority population (Powell, Slater, Chaloupka, &
Harper, 2006; Taylor, Poston, Jones, & Kraft, 2006). In this sense, there have been calls for further
studies that identify policies that can facilitate physical activity among ethnic minority groups (Taylor et
al., 2007). Wilbur et al. (2002) conducted focus groups of urban African American women to identify the
desired policies that help increase their physical activity levels. They found that African American
women mainly desired the four major policy developments: (1) safety in physical activity settings, such as
parks, (2) affordable cost of facilities, (3) availability of physical activity facilities (e.g., facilities with
extended hours), and (4) community input into program development and implementation. Taylor et al.
(2007) ranked the importance of policies that were recommended by racial and ethnic minority women
and found that more police protection, street policy (e.g., street light), crime prevention, public/private
recreation investments, and presence of walking groups were the five most important policies to engage
racial and ethnic minority women in physical activity. Li et al. (2012) examined respondents' beliefs in
physical activity-related policies and its association with leisure time physical activity among African
Americans. Their findings, however, indicated that policy beliefs were not associated with physical
activity. That is, there is no conclusion about how individuals' perceptions of policies are associated with
their physical activity behaviors. Given this, the relationships between Asian immigrants' perceptions of
physical activity-related policies and LTPA deserve further investigation.
As for physical environmental factors associated with adults' physical activity, the most
consistent correlates of adults' physical activity have been identified as accessibility to physical activityrelated facilities, satisfaction with physical activity-related facilities, and observing others exercising
frequently (Trost et al., 2002). Moreover, physical activity levels have shown to be associated with
neighborhood environments, such as the presence of public places where physical activity can occur
(Davidson, Simen-Kapeu, & Veugelers, 2010) and neighborhood safety (Carlson et al., 2014; Janssen,
2014; King et al., 2000). As previously discussed, there have been numerous studies that have examined
the relationships between physical environments and LTPA and between intrapersonal factors and LTPA,
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respectively. To date, only a few studies (e.g., Morris, McAuley, & Motl, 2008; Motl et al., 2005; Motl et
al., 2006) have collectively considered the extent to which physical contexts where physical activity
might occur influence individuals' perceptions (i.e., LTPA self-efficacy) and thus, LTPA. For example,
early investigations (i.e., Morris et al., 2008; Motl et al., 2005; Motl et al., 2006) demonstrated the
contributions of physical environments in relation to individual's confidence in adhering to physical
activity. Similarly, Motl and colleagues (2006) found the indirect effect of perceived physical
environment (i.e., accessibility to physical activity equipment) on adolescent girls' physical activity
through its effect on an intrapersonal factor (i.e., self-efficacy). Despite the contributions from the
aforementioned research, they mainly studied adolescent girls and older women. Furthermore, those
studies did not fully consider socio-cultural environments as an important predictor of physical activity
and health outcomes. Given this research gap, the relationships between physical and socio-cultural
environments, LTPA self-efficacy, LTPA, and mental health among Asian immigrants deserve further
investigation.
Specific places where physical activity occurs, such as green spaces and urban park settings, have
the potential to facilitate social interactions among community members and possibly create strong bonds
among them (Francis, Giles-Corti, Wood, & Knuiman, 2012; Kweon, Sullivan, & Wiley, 1998; Peters,
Elands, & Buijs, 2010). Maas, van Dillen, Verheij, and Groenewegen (2009) found that living closer to
green space where people gather contributed to social support. Kuo, Sullivan, Coley, & Brunson (1998)
revealed that having green public spaces in neighborhood was associated with higher levels of
neighborhood social ties. Holtan, Dieterlen, and Sullivan (2014) also suggested that a green space (i.e.,
tree canopy) located in neighborhood plays a significant role in facilitating social capital among neighbors
(e.g., willingness to help one another). Given this, it can be expected that immigrants' physical
environments play a significant role in creating social environments that are more favorable for LTPA
and mental health among Asian immigrants. To date, very few empirical studies have examined the
relationships between physical environments, socio-cultural environments, LTPA, and mental health
among immigrants, which deserves further investigation.
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During the exposure to new culture, immigrants may experience psychological or behavioral
changes, adopting new cultural elements including languages, practices, traditions, beliefs, or values (Sam
& Berry, 2010). Such an alteration process is often referred to as the concept of acculturation, and
acculturation is defined as a "process of cultural and psychological change that follows intercultural
contact" (Berry, Phinney, Sam, & Vedder, 2006, p. 305). Berry and colleagues (1987) suggested that the
acculturation process results in five general alterations: (1) physical environmental changes, (2) biological
changes, (3) cultural changes, (4) social relationships, and (5) psychological and behavioral changes and
altered mental health status. In particular, the acculturation process has been widely examined in
immigrant health research (Rudmin, 2009). Many researchers have consistently found the positive
relationships between acculturation and mental health outcomes. For example, Wilton et al. (2003) found
that immigrants who have lived longer in the United States were less likely than their counterparts to
report psychological distress symptoms. Similarly, Ghaffarian (1998) found that immigrants who
experienced cultural incorporation and cultural shift were more likely to show better mental health status
than those with higher levels of cultural resistance experience. Unlike the relationship between
acculturation and health outcomes, the research findings about the influence of acculturation on physical
activity have been inconsistent. For example, Choe et al. (2007) showed that more acculturated Korean
immigrants were positively associated with physical activity participation whereas Yang et al. (2007)
found that acculturation levels did not affect physical activity levels among Korean immigrants. Given the
inconsistency in past research, the relationships between acculturation and LTPA deserve further
exploration.
Bandura (1995) suggests that immigration itself can cause a stressful life. Berry et al. (1987)
described such an immigration-related phenomenon as acculturative stress which is defined as "a
reduction in health status (including psychological, somatic and social aspects) of individuals who are
undergoing acculturation" (p. 491). Many empirical research (e.g., Chung et al., 2014; Hwang & Ting,
2008; Leong, Park, & Kalibatseva, 2013) have found that immigrants were more likely to report more
mental health disorders when they had higher levels of acculturative stress. That is, acculturation process
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can cause acculturative stress, which then may result in mental distress. Berry et al. (1987) argued that,
"there is often a particular set of stress behaviors which occurs during acculturation, such as lowered
mental health status (specifically confusion, anxiety, depression), feelings of marginality and alienation,
heightened psychosomatic symptom level, and identity confusion" (p. 492).
For research concerned with immigrants, it may be important to note that immigrants' different
cultural values and beliefs can affect one's perceived self-efficacy (Bandura, 1997). As for the impact of
perceived cultural changes on self-efficacy, Bandura (1995) stated that "Changes in the beliefs of personal
efficacy might be expected for young migrants when faced with dramatic shifts in their living
conditions.... Perceived efficacy itself can undergo changes as a result of cumulative experiences in
coping with complex demands in the new environment" (p. 179). Kim and Omizo (2005) examined
whether Asian Americans' cultural adaptation levels are associated with general self-efficacy (e.g., “When
I make plans, I am certain I can make them work.”). The authors revealed that Asian Americans who
adhered more strongly to the norms of the dominant group (i.e., European American cultural values)
rather than their original culture (i.e., Asian cultural values) were more likely to report higher levels of
self-efficacy. Consistent with Bandura's notion of culture and its effect on self-efficacy, this study
demonstrated that self-efficacy is dependent upon how immigrants adapt to the mainstream culture since
immigration. In a similar vein, acculturative stress that occurs in acculturation process may also influence
self-efficacy.
Finally, LTPA has been found to improve mental health in the general population, such as nonHispanic Whites (Goodwin, 2003; Janisse et al., 2004; McLafferty Jr. et al. 2004; Paffenbarger et al.,
1994). However, much less is known about the extent to which LTPA influence mental health among
Asian immigrants. Moreover, some studies found that those who were born in their country of origin and
had immigrated to the United States were more likely to experience mental distress than the U.S.-born
population (Shekunov, 2016). Given this, the relationships between LTPA and mental health among
Asian immigrants deserve further investigation.
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Chapter 3
Methods
This chapter details the study population and data collection methods, measurements, and data
analyses that were used in this dissertation. This study is cross-sectional with data collected from
Qualtrics, a private research software company that provides online survey administration tools.

Study Population
A cross-sectional descriptive study was carried out on a sample of East Asian immigrants living
permanently in the United States. In particular, this dissertation sampled Chinese, Japanese, and Korean
immigrants because they have been the three largest East Asian immigrant groups in the United States
(Pew Research Center, 2013). Inclusion criteria for the target population of this study were as follows: (1)
self-identified original ethnicity as Chinese, Japanese, or Korean immigrants, (2) those born in their
country of origin who had immigrated to the United States, (3) those living in urban area with a
population of 50,000 or more and (4) adults (age 18 year old or older) who have permanently settled in
the United States.

Data Collection
Data was collected from an on-line survey administered through Qualtrics, a web-based survey
software company. Through Qualtrics, this online survey was administered to a nation-wide convenience
sample of East Asian adult immigrants who were born in their country of origin and immigrated to the
United States. Qualtrics initially recruited 828 Asian immigrants who were interested in participating in
survey. Respondents who did not meet inclusion criteria measured by a series of six screening questions
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in the beginning of the survey (e.g., please select the country you currently reside in) or did not answer to
more than 20% of the questions were excluded from this study. Finally, 511 of 828 surveys (i.e.,
completion rate = 61.7%) were included in data analysis.
Since preferred method of compensation varies depending on participants (e.g., points
redeemable for flyer miles, shopping points, cash rewards), the cost per participant is not a simple dollar
amount. Instead, researchers receive a randomized sample of a mixture of participants with different
compensation values and types. On average, around 30% of the $8.50 (estimated price for one completed
survey) was paid out to research participants. Qualtrics implemented a double opt-in process to ensure
data quality. In the process of the initial opt-in, potential participants were initially recruited through a
variety of methods, such as website advertisements, social media, and referral and asked to participate in
the study. When people agreed to join the research, they were then be asked to complete the profile
survey, which served as a way to verify eligibility. Qualtrics used an additional confirmation step
including email address verification, LinkedIn matching, and phone calls to a potential participant.
While developing a survey questionnaire, researcher first do pilot the survey questionnaire, using
a small sample of Asian immigrants (n = 15) to identify questions that they do not understand. After
launching an on-line survey, Qualitrics screened out participants who are not proficient in English. For
example, Qualtrics recruited participants through advertising in English (e.g., email ads in English). They
also performed data scrubbing not only by inspecting straightlining and patterned response behaviors, but
also by asking one or two open-ended questions at the end of the survey questionnaire to see if there are
any nonsense answers and fake answers to open-ended questions. Responses with instances of such
behaviors were considered as respondents who were not engaged or cannot read and understand English
well. After preliminary data was collected, Qualtrics and researcher inspected the data to check the
quality of the data. Approval for this study was obtained from Penn State University’s Internal Review
Board (IRB).
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Measures

Intrapersonal variables
Demographics. The demographic factors include personal information about age, gender, annual
household income, and length of residence in the United States. Annual household income was
categorized into five levels including "$15,000 or less," "$15,000 - $29,999", "$30,000 - $49,999,"
"$50,000 - $74,999," and "$75,000 or more." As evidenced in previous research, the aforementioned
demographic factors have shown to be associated with LTPA and mental health among immigrant
populations.
LTPA self-efficacy. Self-efficacy for leisure time physical activity was measured by modified 13
items derived from Barriers Self-Efficacy Scale (BARSE; McAuley, 1992). Respondents were asked to
indicate the degree to which they are confident that they could adhere to leisure time physical activity in
the face of difficult barriers. Examples of items include "I believe that I could participate in leisure time
physical activity if my schedule conflicted with my leisure time physical activity" and "I believe that I
could participate in leisure time physical activity if the weather was very bad." Respondents were asked to
rate their degree of confidence by specifying a number from (0) not at all confident to (100) highly
confident with (50) moderately confident in the middle. The items were summed and divided by the total
number of items, and thus higher scores indicate higher levels of self-efficacy among Asian immigrants.
The BARSE scale has been used for previous ethnic minority research. For example, the Cronbach’s α
scores for the measurement were .89 and .92 with Korean immigrants and Latinos, respectively (Choi et
al., 2008; Marquez et al., 2006). The Cronbach’s α was .94 in a sample of African American (Wilbur,
Miller, Chandler, & McDevitt, 2003). For a sample of Asian immigrants in the present study, the internal
consistency of LTPA self-efficacy was reliable (Cronbach’s α = .91).
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Socio-cultural variables
Social Cohesion. Social cohesion was measured with five selected and modified items derived
from Sampson, Raudenbush, & Earls (1997). Examples of items include "People around here are willing
to help their neighbors," "people in this neighborhood generally get along with each other," and "People
in this neighborhood can be trusted." The items were assessed on a 5-point Likert-type scale (1 = strongly
disagree to 5 = strongly agree). For this study, the items were summed and divided by the total number of
items, and thus higher scores indicate higher levels of social cohesion among Asian immigrants. This
scale has been used for research on immigrants' physical activity and health (Alegria, Sribney, &
Mulvaney-Day, 2007; Hong, Zhang, & Walton, 2014; Yi, Trinh-Shevrin, Yen, & Kwon, 2016). In the
recent research on physical activity among Latinos, a Cronbach’s α was .93 (Murillo, Echeverria, &
Vasquez, 2016). In the present study, the social cohesion scale yielded a Cronbach’s α of .85 in a sample
of Asian immigrants.

Acculturation. Acculturation will be assessed using 20-item Vancouver Index of Acculturation
(VIA) developed by Ryder, Alden, and Paulhus (2000). Two dimensions include heritage (i.e.,
immigrants' original cultural contexts) and mainstream (i.e., American culture). However, a nonsignificant relationship has consistently been found between measured heritage culture and mental health
outcome in previous immigrant research, (e.g., Hwang et al., 2008; Shim, Freund, Stopsack, Kämmerer,
& Barnow, 2013). For the present study, therefore, only ten items of mainstream were used, which
focuses on Asian immigrants' levels of acculturation into the US culture. A sample item of mainstream
include "I enjoy social activities with typical American people." The items was assessed on a 9-point
Likert-type scale (1 = disagree to 9 = agree). The items were summed and divided by the total number of
items, and thus higher scores indicate those who are more acculturated into the mainstream culture (i.e.,
American culture). In the Ryder et al.'s study (2000), mainstream dimension was highly internally
consistent in the East Asian sample (i.e., Cronbach’s a = .85). In the present study, the acculturation scale
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yielded a Cronbach’s α of .85 in a sample of Asian immigrants.
Acculturative stress. Asian immigrants' acculturative stress was measured using Demands of
Immigration (DI) including 17 items. Ding and colleagues (2011) developed this scale to measure
immigration-related stress among Korean immigrants. The DI scale originally includes six domains:
language barriers, sense of loss, not feeling at home, perceived discrimination, novelty, and occupation
(Ding et al., 2011). For this dissertation, five factors (i.e., language barriers, sense of loss, not feeling at
home, perceived discrimination, novelty) was used as the occupation items (e.g., I cannot compete with
Americans for work in my fields) are not applicable to homemakers and retirees. Examples of the selected
items include "I miss the people I left behind in my original country," "I have difficulty doing ordinary
things because of a language barrier," and "Americans treat me as an outsider." The items were summed
and divided by the total number of items, and thus higher scores indicate higher levels of acculturative
stress among Asian immigrants. A acculturative stress was assessed with a 5-point Likert-type scale
ranging from (1) strongly disagree to (5) strongly agree with (3) neither in the middle. In the Ding et al.'s
study (2011), the DI scale yielded a Cronbach’s α of .76 in a sample of Korean immigrant. In the present
study, the DI scale yielded a Cronbach’s α of .91 in a sample of Asian immigrants.

Physical environment variables
Selected physical activity sites. Physical environments were assessed by asking about the
availability of and accessibility of LTPA-related sites, perceived quality of and perceived safety of the
sites, and perceived neighborhood quality. Seven different types of LTPA sites were selected based on
SIP 4-99 Research Group (2002). SIP 4-99 Research Group addressed seven types of resources and
facilities to measure physical environments relevant to physical activity. For this dissertation, the selected
seven types of LTPA sites were included in the survey: (1) walking trail, (2) parks/playgrounds/sports
fields (e.g., soccer, football, softball, tennis skate park, public playground with equipment), (3) swimming
pool, (4) public recreation centers, (5) school recreation facilities open to the public, (6) beach, lake, river
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or creek, and (7) bicycle paths or bike trails (SIP 4-99 Research Group, 2002).
Availability of seven different LTPA sites. With the LTPA sites listed in the questionnaires,
availability of seven different LTPA sites was assessed through the following question, ‘‘Does your
neighborhood have...?,’’ with dichotomous response options of (1) yes and (2) no. This variable was used
to calculate the values for perceived accessibility, safety, and quality of different LTPA sites.
Accessibility of seven different LTPA sites. Accessibility of LTPA sites was assessed based on the
perceived importance of seven different LTPA sites on Asian immigrants' LTPA and the availability of the
sites (Li et al., 2012). Importance was measured by asking, “Please rate the importance of having access
to the listed sites or facilities for you to perform leisure time physical activities you like, regardless if your
neighborhood has them," with each site listed. Each item was assessed with a 5-point Likert-type scale (1
= not at all important to 5 = very important). As for the availability, respondents were asked to indicate if
they have those sites or facilities in their communities with two response options (1 = yes to -1 = no).
Then, the accessibility was obtained by multiplying the importance by the availability. Five (5) was added
to all values for accessibility to obtain only positive numbers in the data (i.e., 0, 1, 2, 3, 4, 6, 7, 8, 9, and
10). Finally, the values (0, 1, 2, 3, and 4) were re-coded to 1, 2, 3, 4, and 5 to obtain a series of numbers in
the data (i.e., 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10). Higher scores indicate higher accessibility of LTPA resources
and facilities available in community. In the Li et al.'s study (2012), accessibility scale exhibited good
inter-item correlation (Cronbach’s α = 0.73). In the present study, the accessibility scale yielded a
Cronbach’s α of .85 in a sample of Asian immigrants.
Perceived quality of LTPA sites. Perceived quality of LTPA sites was assessed based on the
perceived importance of the quality of LTPA sites and the availability. Perceived quality of the sites was
measured by asking participant to answer to the following question, "Please rate the importance of the
qualities of the following resources or sites for you to perform leisure time physical activities regularly,
regardless if your neighborhood has them?" with the response options ranging from (1) extremely poor to
(5) excellent with (3) fair in the middle. The values for perceived quality were multiplied by the
availability (1 = yes to -1 = no). Then, five (5) was added to all values to obtain only positive numbers in
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the data (i.e., 0, 1, 2, 3, 4, 6, 7, 8, 9, and 10). Finally, the values (0, 1, 2, 3, and 4) were re-coded to 1, 2, 3,
4, and 5 to obtain a series of numbers in the data (i.e., 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10). Higher scores
indicate higher levels of perceived quality of LTPA resources and facilities available in community.
Specifically, those with score "10" show that quality is really important for their LTPA and they also have
the given site in their neighborhood whereas those with score "1" show that quality is not important at all
for their LTPA and they do not have the given site in their neighborhood. In the present study, the quality
scale yielded a Cronbach’s α of .90 in a sample of Asian immigrants.
Perceived safety of LTPA sites. Perceived safety of LTPA sites was assessed based on the
perceived importance of LTPA sites safety with regard to Asian immigrants' LTPA. Perceived safety of
LTPA sites was assessed through the following question, ‘‘Please rate the importance of the safety of the
listed sites or facilities for you to perform leisure time physical activities you like, regardless if your
neighborhood has them’’ with the response options ranging from (1) not at all important to (5) very
important. The values for perceived safety were multiplied by the availability (1 = yes to -1 = no). Then,
five (5) was added to all values to obtain only positive numbers in the data (i.e., 0, 1, 2, 3, 4, 6, 7, 8, 9,
and 10). Finally, the values (0, 1, 2, 3, and 4) were re-coded to 1, 2, 3, 4, and 5 to obtain a series of
numbers in the data (i.e., 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10). Thus, higher scores indicate higher levels of
perceived safety of LTPA resources and existence of facilities available in neighborhood. In the present
study, the safety scale yielded a Cronbach’s α of .90 in a sample of Asian immigrants.
Existence of seven neighborhood characteristics. Seven characteristics including sidewalks
present, enjoyable scenery, heavy traffic, street lights, unattended dogs, foul air from cars/factories, and
high prevalence of criminal activity are derived from Brownson et al. (2001). With the seven
neighborhood characteristics listed in the questionnaires, existence was assessed through the following
question, ‘‘Do your neighborhood have...?,’’ with dichotomous response options of (1) yes and (2) no.
This variable was used to calculate perceived neighborhood quality as described above. In the present
study, this scale yielded a Cronbach’s α of .59 in a sample of Asian immigrants.
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Perceived neighborhood quality. Perceived neighborhood quality was assessed based on the
importance of neighborhood quality on Asian immigrants' LTPA and the existence of the characteristics in
their communities (Li et al., 2012). Importance was measured by asking participant to answer to the
following question, "Please rate the influence of the listed neighborhood characteristics on your leisure
time physical activities regularly, regardless if your neighborhood has them" with the response options
ranging from "(1) very negatively" to "(5) very positively." The values for perceived neighborhood
quality were then multiplied by the existence (1 = yes to -1 = no). Five (5) was added to all values to
avoid negative numbers in the data (i.e., 0, 1, 2, 3, 4, 6, 7, 8, 9, and 10). Finally, the values (0, 1, 2, 3, and
4) were re-coded to 1, 2, 3, 4, and 5 to obtain a series of numbers in the data (i.e., 1, 2, 3, 4, 5, 6, 7, 8, 9,
and 10). Higher scores indicate more favorable perceptions of neighborhood quality. In the Li et al.'s
study (2012), neighborhood quality scale had good inter-item correlation (Cronbach’s α = 0.65). In the
present study, the neighborhood quality scale yielded a Cronbach’s α of .83 in a sample of Asian
immigrants.

Policies
Support for PA-related policies. Support for PA-related policies was measured through the
following 5 questions, "To what extent would the following policies in your neighborhood support your
leisure time physical activity (e.g., sports, fitness, and recreational activities)?" The policies for PA
promotion were selected based on Taylor et al. (2007) and Centers for Disease Control and Prevention
(CDC, 2017). The selected policies involve (1) Building or maintaining walking/bike paths, (2) Building
or maintaining parks and playgrounds, (3) Opening up school recreation and sport facilities to the
community for after-hours use, (4) Providing free gyms, and (5) Having adequate street light, sidewalks,
and crosswalks). Possible responses range from not at all (1) to a large extent (5), with to some extent (3)
in the middle. The items were summed and divided by the total number of items, and thus higher scores
indicate higher levels of support for PA-related policies. In the present study, the support for PA-policies
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scale yielded a Cronbach’s α of .84 in a sample of Asian immigrants.

Leisure time physical activity
Three types of physical activity was assessed using the Global Physical Activity Questionnaire
(GPAQ), in which respondents are asked to report the number of days and the duration of the vigorous,
moderate, and sedentary activities they undertake in a typical week. Armstrong and Bull (2006) developed
the second revised version of GPAQ. GPAQ scale has been used to measure physical activity among
culturally diverse populations and in developing countries (Armstrong et al., 2006). In particular, a
number of research concerned with immigrants' physical activity and health have used GPAQ as a valid
and reliable measurement of physical activity (Stella et al., 2016; Sweatt, Willig, Agne, Powell, &
Cherrington, 2015; Thomas & Ashcraft, 2013).
This dissertation measured Asian immigrants' physical activity participations in three domains: (1)
activity at work, (2) travel to and from places, and (3) recreational activities. Several national and statelevel studies (Folsom et al., 1991; Maxwell et al., 2012) found that ethnic minority such as African
Americans and Asian immigrants reported higher levels of transportation-related PA or occupational PA
than non-Hispanic whites, but lower levels of LTPA. Given this, addressing LTPA may be more important
for promoting immigrants' physical activity and health. Therefore, the two domains (i.e., occupational and
transportation-related physical activities) were included as control variables in this dissertation. Vigorous
intensity and moderate intensity refer to 8.0 and 4.0 METs, respectively. Continuous scores for LTPA
were calculated as MET-min per week (i.e., MET level x minutes of activity/day x days per week) as in
the following.
Total MET-minutes/week = Moderate intensity (METs*min*days) + Vigorous intensity
(METs*min*days)
LTPA level was then categorized as four levels according to MET-min per week: (1) Low
(participants who did not report any leisure time physical activities or with a score of less than 600 MET-
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min per week), (2) Moderate (600 to < 1,200 MET-min per week), (3) High (1,200 to < 3,000 MET-min
per week), and (4) Very high ( > 3,000 MET-min per week). Since the cutoff for categorizing LTPA
groups varies across studies, this study created four LTPA groups based on several relevant research. For
example, the cut-off between the "low" (less than 600 MET-min per week) and "moderate" categories
(<600 MET-min per week) was established since 600 MET-min per week is the equivalent of meeting
physical activity recommendation (i.e., at least 150 minutes of moderate aerobic activity or 75 minutes of
vigorous aerobic activity a week; U.S. Department of Health and Human Services, 2008a). The
International Physical Activity Questionnaire (IPAQ) scoring protocol (Pate et al., 1995) suggests three
categories: (1) low (< 600 MET-min per week), (2) moderate (600 to < 3,000 MET-min per week), and (3)
high (> 3,000 MET-min per week). Due to a wide range of moderate group in IPAQ, this study decided to
further divide it into two groups (i.e., "moderate" with 600 to < 1,200 MET-min per week and "high" with
1,200 to < 3,000 MET-min per week). Indeed, some studies have suggested "600 to < 1,200 MET-min per
week" as a moderate level of LTPA (Brown, Burton, Marshall, & Miller, 2008; Brown, Ford, Burton,
Marshall, & Dobson, 2005). For this reason, the cut-off between the "moderate" and "high" categories
was 1,200 MET-min per week. Then, the category of "high" (> 3,000 MET-min per week) in IPAQ
scoring protocol was renamed "very high" for this study. The four cut-points (i.e., low, moderate, high,
and very high) was used by Molina-García, Castillo, and Queralt (2011) who found differences in
psychological well-being between four groups of LTPA.

Mental health
Mental health status was measured by Kessler Psychological Distress Scale (K10) including 10
items (Kessler et al., 2002). Asian immigrants were asked to rate the amount of mental distress they have
experienced in the past four weeks. K10 scale has been widely used as a tool that produces reliable and
valid estimates of mental health in previous literature on Asian immigrants (Gong, Xu, Fujishiro, &
Takeuchi, 2011; Yip, Gee, & Takeuchi, 2008; Zhang, Hong, Takeuchi, & Mossakowski, 2012). Distress
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scores range from 10 to 50. The items were summed and divided by the total number of items, and thus
higher scores indicate better mental health status among Asian immigrants. The items were assessed on a
5-point Likert-type scale (1 = never to 5 = almost always), and then, all items were also reverse-coded to
represent self-reported mental health in the study model. The K 10 scale had Cronbach’s α of .88 and .91
in Asian American and Latino samples, respectively (Zhang et al., 2012). In the present study, the K 10
scale yielded a Cronbach’s α of .92 in a sample of Asian immigrants.

Data Analysis
All analyses were conducted by using AMOS (version 22.0) and SPSS (version 18.0). First, SPSS
software was used to generate descriptive statistics (i.e., means and standard deviation) with regard to all
variables (i.e., demographics, social ecological variables, and outcome variables) and to conduct an
exploratory factor analysis (EFA). Second, Cronbach’s alpha coefficients with SPSS were used to
measure internal consistency for observed variables. Third, a priori power analysis with a G*Power
(version 3.0) was used to estimate adequate sample size for testing Goodness-of-fit. With an alpha = .05,
power = 0.8, and expected effect size = 0.50, the proposed sample size was approximately N = 115 for
this study. In addition, Kline (2005) suggests that the ratio of sample size to parameters must be 10:1 for
statistical power = .80 in path analysis. Given that the proposed model in this study has 44 parameters, it
is estimated that a sample size must be 440 or more for the main objective of this study (i.e., 10:1 =
440:40). As indicated earlier in this section, a total of 511 surveys were collected, which satisfies the
aforementioned criteria.
Fourth, by using maximum likelihood parameter estimation with AMOS, observed variable path
analyses were used to test social ecological models of LTPA and of mental health among Asian
immigrants. A Sobel mediation test (1982) was also conducted for measuring indirect effects in the
proposed models. Sobel test considers unstandardized regression coefficients for relationships between
the independent variable and mediating variable and between the mediating variable and dependent
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variable, and standard errors associated with those two paths coefficients. The z-value provided by Sobel
test determines whether the mediated effect is statistically different from zero, and the absolute z-value
larger than 1.96 refers to a significant mediating effect. Sobel test has been widely used to test a
significance of mediating effects (Vaske, 2008).
The model fit was assessed by multiple fit indices (i.e., χ2 statistic, SRMR, RMSEA, CFI). A nonsignificant value of Chi square statistic indicates good fit to the data. However, the χ2 test has a problem in
that as sample sizes increase, the value of χ2 simultaneously increase. That is, it is hard to expect a nonsignificant chi square statistic with large sample sizes (Kelloway, 2014). Therefore, alternative fit indices
have been proposed. A Root Mean Square Error of Approximation (RMSEA) value of 0.05 or less
indicates very good fit to the data (Steiger, 1990). A value of .06 is considered as a cutoff for the RMSEA
(Hu & Bentler, 1999). As for Standardized Root Mean Square Residual (SRMR), a value of .08 or less
indicates acceptable fit (Hu et al., 1999). For comparative fit index (CFI), value of at least .9 indicates an
acceptable fit (Hu et al., 1999). Moreover, path diagrams with standardized path coefficients were
presented to indicate the relative strength of various paths in the models.
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Chapter 4
Results
This chapter presents descriptive statistics related to socio-demographic characteristics and all
study variables. The chapter continues with presenting statistical procedures for path analysis (i.e.,
verifying assumptions of path analysis, addressing missing data) as well as results from path analysis.

Descriptive Analysis of Asian Immigrants
Descriptive data (Table 4-1) were analyzed using the SPSS. Collectively, the sample of 511
participants was comprised of 177 Chinese immigrants (34.6%), 159 Japanese immigrants (31.1%), and
175 Korean immigrants (34.2%). The largest household income group was $75,000 or more (58.5%),
followed 21.3% who reported annual household income from $50,000 to $74,999. The mean age was 46
years. The most common age group was 36 to 50 years old (42%), followed by 18-35 years old (24%) and
51-64 years old (21%). The most common educational level attained by Asian immigrants was a
Bachelor's degree (43.2%), followed by a master's degree (25.2%) and a doctorate degree (11.7%). The
sample of 511 participants was comprised of 344 females (67.3%), and 167 males (32.7%).
Table 4-1: Socio-demographics of the sample of Asian immigrants

Variable

% or Mean
(N = 511)

Income
$14,999 or less

4.1

$15,000 to $29,999

5.3

$30,000 to $49,999

10.8

$50,000 to $74,999

21.3

$75,000 or more

58.5
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Table 4-1: Socio-demographics of the sample of Asian immigrants (Continued)

% or Mean

Variable

(N = 511)
46 Years

Age
18-35

24

36-50

42

51-64

21

65 and older

13

Education
Middle School

1

High School

18

Bachelor's degree

43.2

Master's degree

25.2

Ph.D.

11.7

Not sure

<1

Gender
Male

32.7

Female

67.3

Length of residence in the U.S.
(years)

28

Descriptive Analysis of Study Variables
Table 4-2 represents means, standard deviations, factor loadings, and reliability of study
variables. As for, the original values for accessibility, quality, and safety of LTPA sites in data set were
multiplied by the availability of seven different LTPA sites (1 = yes to -1 = no) to assess the perceived
importance of each factor on Asian immigrants' LTPA. Scores range from 1 to 10, and higher score
indicates higher levels of accessibility, quality, and safety of LTPA resources and facilities available in
neighborhood, respectively. Similarly, the original values for neighborhood quality were multiplied by the
existence of seven neighborhood characteristics (1 = yes to -1 = no) to assess the importance of
neighborhood quality on Asian immigrants' LTPA and mental health. Scores range from 1 to 10, and
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higher scores indicate more favorable perceptions of neighborhood quality. Continuous scores for LTPA
were calculated as MET-min per week (i.e., MET level x minutes of activity/day x days per week). For
the rest of study variables, the original scores in data set were summed and divided by the total number of
items. Thus, higher scores indicate higher levels of LTPA self-efficacy, social cohesion, acculturation,
acculturative stress, support for policies and mental health.
The mean support for PA-related policies was 3.28, which indicates that on average, Asian
immigrants believed "to some extent" that the six specific physical activity-related policies in
neighborhood would promote their LTPA participations (category 3 = to some extent). The mean
importance of accessibility, quality, and safety were 6.42, 6.36, and 6.36, respectively (a possible range 1
to 10). The mean importance of neighborhood quality was 7.49 (a possible range 1 to 10). The mean
LTPA self-efficacy was 33 on a scale ranging from 0 (not confident at all) to 100 (very confident), which
implies that respondents are, on average, not very confident nor moderately confident in adhering to
LTPA in the face of difficult barriers. The average social cohesion score was 3.28, which indicates that on
average, Asian immigrants reported "neither" (category 3 = neither). The mean acculturation was 4.98 on
a scale of 1-9, which may imply that Asian immigrants were acculturated to the U.S. to some extent. The
average acculturative stress score was 2.44 on a scale of 1-5, which indicates that on average, respondents
reported "disagree" to "neither" (category 2 = disagree, 3 = neither). The mean LTPA was about 1140
MET-minutes per week with a median of 720. This shows that data for LTPA were positively skewed.
The average mental health score was 4.10 on a scale of 1-5 (1 = never to 5 = almost always), which
indicates that on average, Asian immigrants reported good mental health status.
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Table 4-2: Means, standard deviations, factors loadings, and reliability for study variables
Asian Immigrants
(N = 511)
Variable
M

SD

Support for policies

3.28

.84

Building or maintaining walking/bike
paths

3.39

1.05

.78

Building or maintaining parks and
playgrounds

3.39

1.06

.82

2.94

1.13

.70

3.10

1.27

.64

3.62

1.07

.75

3.22

1.11

.80

Accessibility

6.42

1.58

Indoor recreation or exercise facility

6.25

2.60

.68

Parks/playground/sport fields

7.55

2.30

.78

Swimming pool

6.11

2.41

.69

Walking/running track

6.60

2.77

.78

School recreation facilities open to the
public

5.52

2.59

.73

Beach, lake, river or creek

5.93

2.75

.71

Bike/hiking trails or paths

6.96

2.68

.72

Quality

6.36

1.63

Indoor recreation or exercise facility

6.25

2.76

.74

Parks/playground/sport fields

7.49

2.28

.82

Swimming pool

6.06

2.61

.73

Walking/running track

6.52

2.79

.81

School recreation facilities open to the
public

5.41

2.65

.79

Beach, lake, river or creek

5.83

2.84

.79

Bike/hiking trails or paths

7.06

2.72

.81

Opening up school recreation and sport
facilities to the community for after-hours
use
Providing free gyms
Street Policy (street light, sidewalks,
crosswalks, trash removal)
Providing recreation program in your
community

Loadings

α
.84

.85

.90
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Table 4-2: Means, standard deviations, factors loadings, and reliability for study variables (Continued)
Asian Immigrants
(N = 511)

Variable
M

SD

Safety

6.36

2.05

Indoor recreation or exercise facility

6.22

3.46

.87

Parks/playground/sport fields

7.87

2.73

.92

Swimming pool

6.06

3.52

.88

Walking/running track

6.60

3.37

.91

5.05

3.45

.90

5.64

3.52

.91

Bike/hiking trails or paths

7.06

3.22

.91

Neighborhood quality

7.49

1.49

Sidewalks

7.64

2.59

.79

Enjoyable scenery

7.13

2.73

.73

Heavy traffic

6.88

2.94

.76

Street lights

7.14

3.12

.80

Unattended dog

7.22

2.54

.44

Foul air from cars/factories

8.05

2.66

.81

High prevalence of criminal activity

8.36

2.77

.74

LTPA self-efficacy

33.30

21.69

The weather was very bad (hot, humid,
rainy, cold)

35.88

35.42

.67

I was bored by the activity.

34.69

31.46

.75

I was on vacation.

47.75

36.25

.51

I was not interested in the activity.

25.43

29.27

.71

17.92

25.20

.66

53.35

37.71

.64

It was not fun or enjoyable.

29.94

30.31

.77

It became difficult to get to a location for
the activity.

22.90

26.40

.74

School recreation facilities open to the
public
Beach, lake, river or creek

I felt pain or discomfort when participating
in the activity.
I had to do the activity alone.

Loadings

α
.90

.59

.91
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Table 4-2: Means, standard deviations, factors loadings, and reliability for study variables (Continued)
Asian Immigrants
(N = 511)

Variable
M

SD

Loadings

18.51

24.48

.58

37.67

33.01

.70

44.57

36.97

.72

I was under personal stress of some kind.

38.18

32.86

.76

I didn't like the particular activity program
that I was involved in.

26.08

29.28

.77

Social cohesion

3.28

.66

People around here are willing to help their
neighbors

3.45

.84

.85

This is a close-knit neighborhood

2.91

.91

.73

People in this neighborhood can be trusted

3.42

.81

.80

3.44

.76

.84

3.17

.81

.75

4.98

1.14

4.70

1.96

.50

5.12

2.00

.52

5.01

1.74

.73

5.22

1.68

.78

5.50

1.60

.73

4.91

1.80

.69

4.67

1.73

.66

4.67

1.61

.63

I enjoy white American jokes and humor.

4.81

1.83

.61

I am interested in having white American
friends.

5.22

1.61

.71

My schedule conflicted with the activity.
I felt self-conscious about my appearance
when I do the activity.
My family or friends do not offer me any
encouragement.

People in this neighborhood get along with
each other
People in this neighborhood share the same
values

Acculturation
I often participate in mainstream American
cultural traditions.
I would be willing to marry a white
American person.
I enjoy social activities with typical
American people.
I am comfortable interacting with typical
American people.
I enjoy American entertainment (e.g.
movies, music).
I often behave in ways that are typically
American.
It is important for me to maintain or
develop American cultural practices.
I believe in mainstream American values.

α

.85

.85
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Table 4-2: Means, standard deviations, factors loadings, and reliability for study variables (Continued)
Asian Immigrants
(N = 511)

Variable

Acculturative stress
Sense of loss
I miss the people I left behind in my
original country.
When I think of my past life, I feel
emotional and sentimental.
When I think of my original country, I get
teary.
I feel sad when I think of special places
back home.
Novelty
I need advice from people who have more
experience than I do to know how to live a
better life in the U.S.
I must learn how certain tasks are handled,
such as renting an apartment.
I have to depend on other people to show
or teach me how things are done.

M

SD

2.44

.81

Loadings

.94
.88

3.10

1.19

.70

2.95

1.12

.86

2.38

1.09

.81

2.52

1.16

.80
.88

2.33

1.17

.67

2.26

1.19

.81

2.11

1.09

.81
.91

Language barriers
Americans have a hard time understanding
my accent.
I have difficulty doing ordinary things
because of a language barrier.

2.13

1.11

.76

1.97

1.09

.71

Talking in English takes a lot of effort.

2.14

1.20

.75
.88

Discrimination
As an immigrant, I am treated as a secondclass citizen.
Americans don’t think I really belong in
their country.

2.57

1.13

.75

2.59

1.09

.82

Americans treat me as an outsider.

2.51

1.07

.83

People with foreign accents are treated
with less respect.

3.14

1.05

.80
.93

Not feeling at home
I do not feel at home.
Even though I live here, it does not feel
like my country.
I do not feel that this is my true home.

α

2.22

1.14

.77

2.28

1.19

.82

2.23

1.18

.82
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Table 4-2: Means, standard deviations, factors loadings, and reliability for study variables (Continued)
Asian Immigrants
(N = 511)

Variable
M

SD

Mental health

4.10

.72

feel tired out for no good reason

3.35

.97

.55

feel nervous

3.73

.89

.78

4.33

.85

.80

4.16

.92

.85

feel restless or fidgety

3.91

.94

.75

feel so restless you could not sit still

4.32

.85

.76

feel depressed

4.06

.96

.84

feel that everything was an effort

3.80

.95

.77

feel so sad that nothing could cheer you up

4.29

.88

.82

feel worthless

4.32

.91

.82

LTPA

1140

1446

Low level (n = 224)

158

191

-

Moderate level (n = 96)

850

171

-

High level (n = 151)

1827

476

-

Very high level (n = 40)

4746

2297

-

feel so nervous that nothing could calm
you down
feel hopeless

Loadings

α
.92

-

Note: scores for accessibility, quality, safety, neighborhood quality range from 1 to 10. Score for mental health
ranges from 1 to 5. Score for LTPA self-efficacy ranges from 0 to 100, and median for LTPA self-efficacy was 31.
Score for acculturation ranges from 1 to 9. Scores for support for PA policies, social cohesion and acculturative
stress range from 1 to 5. Score for LTPA ranges from 0 to 12720 MET-min per week, and median was 720 METmin per week.

Data Analysis Preliminary to Path Analysis

Verification of assumptions
Several statistical assumptions required for path analysis were verified based upon low
multicollinearity, normality of scores, sufficient sample size, and an identified model (Kline, 2005). First,
the bivariate Pearson correlations were used to examine whether multicollinearity issue exists between
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variables. In Table 4-3, three variables (i.e., accessibility, quality, and safety) showed very high
correlations ranging from .93 to .97, which refers to the problem of multicollinearity. A series of linear
regression analyses were run with regard to all independent variables in the model. Each independent
variable was used as a dependent variable at a time, and values of the variance inflation factor (VIF) in
SPSS output were obtained to assess the degree of collinearity. In general, a value of 10 has been
considered as the maximum values of VIF. As expected, two variables (i.e., accessibility and quality)
were highly correlated, having a value of 18.24 for VIF. To address this issue, quality was removed from
a proposed path model and hypotheses because the regression model without quality showed the highest
R-squared value as well as a value of VIF less than 10 (i.e., 7.33). Values of skewness for each variable
were obtained to determine normality of scores. A value of skewness less than -1 or greater than 1
indicates that the distribution is highly skewed (Sprinthall, 1994). In this study, all values of skewness
ranged from -.839 to .897, and the assumption of normality was satisfied. Kline (2005) suggests that the
ratio of sample size to parameters must be between 10:1 for statistical power = .80 in path analysis. Given
that the proposed model for LTPA has 49 parameters, it is estimated that a sample size must be 490 or
more for testing this LTPA model (i.e., 10:1 = 490:49). For the proposed model for mental health, there
were 39 parameters, meaning that a sample size must be 390 or more for testing the mental health model.
Given that a total of 511 surveys were collected, the assumption of sufficient sample size was satisfied.
For checking identifications of the proposed models, this study used the following formula:
(# of measured variables x (# of measured variables + 1)/2 - (# of exogenous variables + # of
paths + # of error terms)
As a result, it was found that degrees of freedom for two proposed models were 20 for LTPA model (i.e.,
(14x15)/2 - (9+71+5) = 20) and 11 for mental health model (i.e., (12x13)/2 - (8+55+4) = 11), meaning
that the proposed models were all over-identified and thus, the assumption of an identified model was
satisfied.
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Missing data
Two validation strategies in Qualtrics system were adopted to minimize missing data (i.e., force
response and request response). First, this study used the option of force response with regard to variables
including mental health, physical activity, LTPA self-efficacy, acculturation, acculturative stress, social
cohesion, accessibility, quality, safety, and support for policies. Request response was used for variables,
such as availability to PA sites, age, gender, income, and marital status. As a result, only missing data
were discovered for age (0.2% missing). Since very small loss of data (less than 20% of the responses),
missing data on age was replaced by a mean age (i.e., 46 years old). There were no cases of missing data
for the rest of the variables.
Table 4-3: Bivariate Pearson correlations of study variables
Variable
1. LTPA
self-efficacy
2. Social
cohesion

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

1
.11*

1

3. Acculturation

.16**

.31**

1

4. Acculturative
stress

-.18**

-.15**

-.40**

1

5. Accessibility

.17**

.24**

.18**

-.10*

1

6. Quality

.15**

.22**

.16**

-.09*

.97**

1

7. Safety

.12**

.23**

.12**

-.07

.93**

.94**

1

.13**

.30**

.17**

-.22**

.26**

.27**

.26**

1

.15**

.19**

.16**

-.04

.26**

.25**

.26**

.17**

1

10. LTPA

.28**

.12**

.09

.03

.17**

.10*

.06

.02

.15**

1

11. Mental health

.11**

.16**

.17**

-.32**

.10*

.07

.07

.25**

.06

.07

8. Neighborhood
Quality
9. Support for
policies

* p< .05; **p< .01

11.

1
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Path Analysis

Model fit
The χ2 statistics provides "the assessment of the fit between observed data and the hypothesized
model" (Mueller & Hancock, 2010, p. 379). A non-significant value of χ2 statistics indicates good fit to
the data. Given the values of the χ2 statistics in this study, χ2 (6) = 13.08, p = .042, the study model did not
fit the data well. However, the χ2 test has a problem in that as sample sizes increase, the value of χ2 will
simultaneously increase. That is, it is hard to expect a non-significant χ2 statistic with large sample sizes
(Kelloway, 2014). Therefore, alternative fit indices have been proposed. The CFI assesses "absolute or
parsimonious fit relative to a baseline model" (Mueller et al., 2010, p. 379). A value of the CFI over .90
indicate a good fit (Hu & Bentler, 1999). In this study, the value of CFI was 1.00, indicating an excellent
fit. The RMSEA assesses "the overall discrepancy between observed and implied covariance matrices
while taking into account a model's complexity" (Mueller et al., 2010, p. 379). A value of RMSEA less
than .05 indicates a good fit. In this model, the RMSEA was .05, representing a good fit. Standardized
Root Mean Square Residual (SRMR) represents "the overall discrepancy between observed and implied
covariance matrices" (Mueller et al., 2010, p. 379), and a value of .08 or less indicates acceptable fit (Hu
et al., 1999). In this model, the SRMR was .01, representing a good fit. Goodness of fit was summarized
in Table 4-4. The model explained 10% of the variance in LTPA self-efficacy, 19% of social cohesion,
16% of acculturation, 39% of acculturative stress, 18% of LTPA participation, and 28% of mental health.
Figure 4-1 shows a final path model with standardized coefficients and the square root (R2), while
controlling for OPA and TPA.
Table 4-4: Goodness of fit
X2

df

CFI

RMSEA

SRMR

13.082

6

1.00

.05

.01
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Testing hypotheses
Hypothesis #1: Demographic characteristics (i.e., younger ages, male, and longer length of residence
in the United States) will have higher levels of LTPA and mental health. Demographic factors will also
have direct effects on social cohesion, acculturation, LTPA self-efficacy, and acculturative stress.
Results (Table 4-5) indicated that age was positively associate with acculturative stress (b = .36, p
< .001), LTPA (b = .12, p < .05) and mental health (b = .34, p < .001), and it was negatively associated
with acculturation (b = -.25, p < .001). Also, length of residence was negatively associate with
acculturative stress (b = -.55, p < .001), LTPA self-efficacy (b = -.14, p < .05), LTPA (b = -.12, p < .05)
and mental health (b = -.12, p < .05), and it was positively associated with acculturation (b = .32, p <
.001). While gender was not related to LTPA and mental health, it was positively related to acculturation
(b = .09, p < .05) and negatively related to LTPA self-efficacy (b = -.09, p < .05). Overall, the hypothesis
#1 was partially supported.
Hypothesis #2: Asian immigrants' support for PA-related policies will have a direct positive effect on
LTPA.
Results (Table 4-5) indicated that support for PA-related policies was positively associate with
LTPA (b = .09, p < .05). Therefore, the hypothesis #2 was supported. Moreover, modification indices
suggested including additional path from support for PA-related policies to LTPA self-efficacy. This
suggestion seems to indicate that people who reported high levels of support for PA-related policies are
more likely to have high levels of confidence in adhering to LTPA in the face of difficult barriers. That is,
it is possible that Asian immigrants' positive attitudes toward PA-related policies could lead them to have
perceived capacity to perform what they would like to do. Therefore, this study accepted the suggestion
from modification indices. After adding the path to the existing model, this study found that support for
PA-related policies had a significant direct effect on LTPA self-efficacy, and model fit was improved
(Table 4-4).
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Given results above, Baron and Kenny's (1986) three criteria for testing mediating effects were
met; significant relationships (1) between independent variables and dependent variable, (2) between
independent variable and mediating variable, and (3) between mediating variable and dependent variable.
Sobel mediation test (1982) was conducted to examine whether there is a significant mediating effect of
LTPA self-efficacy on the relationship between support for PA-related policies and LTPA. Results of
Sobel test indicated that LTPA self-efficacy was found to significantly mediate the relationships between
support for PA-related policies and LTPA. AMOS estimate of indirect effects and results of Sobel test
were presented in Table 4-6.
Hypothesis #3: Asian immigrants' physical environmental factors (e.g., perceived accessibility, quality,
and safety of LTPA sites and neighborhood quality) will have direct positive effects on LTPA and
mental health and indirect effects on LTPA and mental health through its positive effects on social
cohesion and acculturation, and LTPA self-efficacy and negative effect on acculturative stress.
Study results (Table 4-5) indicated that accessibility of LTPA sites were significantly positively
associated with LTPA (b = .36, p < .001). Given that there are significant relationships between
accessibility of LTPA sites, LTPA self-efficacy, and LTPA, Baron and Kenny's (1986) criteria for testing
mediating effects were met. Results from Sobel mediation test (1982) indicated that LTPA self-efficacy
significantly mediate the relationships between perceived accessibility of LTPA sites and LTPA. Sobel
test were presented in Table 4-6. On the contrary to the hypothesis #3, perceived safety negatively
influenced LTPA (b = -.34, p < .001).
Study results (Table 4-5) also indicated that while neighborhood quality was not associated with
LTPA, it had a direct positive effect on mental health (b = .14, p < .01). Sobel mediation test (1982)
indicated that acculturative stress significantly mediated the relationship between neighborhood quality
and mental health (Table 4-6). No significant relationships were found between perceived accessibility of
LTPA sites, perceived safety of LTPA sites, and mental health. Given the aforementioned study results,
the hypothesis #3 was partially supported.
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Hypothesis #4: Acculturation will have positive direct effects on LTPA and mental health and indirect
effects on LTPA and mental health through its positive effects on social cohesion and LTPA selfefficacy and negative effect on acculturative stress.
There was no significant direct effect of acculturation on LTPA (Table 4-5). As for the indirect
effect on LTPA, while acculturation was positively associated with social cohesion (b = .26, p < .001),
and acculturation negatively influenced acculturative stress (b = -.23, p < .001), there was no significant
direct effect of acculturation on LTPA. Given this, Baron and Kenny's (1986) criteria for testing
mediating effects were not met.
Moreover, there was no significant direct effect of acculturation on mental health. That is, the
criteria for testing mediating effects were also not met because of non-significant associations of
acculturation and social cohesion with mental health. Thus, the hypothesis #4 was not supported (Table 45).
Hypothesis #5: Social cohesion will have positive direct effects on LTPA and mental health and
indirect effects on LTPA and mental health through its positive effect on LTPA self-efficacy and
negative effect on acculturative stress.
No significant relationships were found between social cohesion, acculturative stress, LTPA selfefficacy, LTPA, and mental health. Therefore, the hypothesis #5 was not supported (Table 4-5).
Hypothesis #6: Acculturative stress will have negative direct effects on LTPA and mental health and
indirect effects on LTPA and mental health through its negative effect on LTPA self-efficacy.
There was no significant relationship between acculturative stress and LTPA. Although
acculturative stress was significantly related to LTPA self-efficacy (b = -.20, p < .001), Baron and
Kenny's (1986) criteria for testing mediating effects were still not met because of the non-significant
relationship between acculturative stress and LTPA.
Results (Table 4-5) indicated that acculturative stress significantly negatively influenced mental
health (b = -.33, p < .001). However, Baron and Kenny's (1986) criteria for testing mediating effects were
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still not satisfied because of the non-significant relationship between LTPA self-efficacy and mental
health. Therefore, the hypothesis #6 was partially supported.
Hypothesis #7: LTPA self-efficacy will have direct positive effects on LTPA and mental health among
Asian immigrants.
As expected, LTPA self-efficacy was significantly positively associated with LTPA (b = .24, p <
.001). Therefore, the hypothesis #6 was supported (Table 4-5). However, LTPA self-efficacy was not
significantly associated with mental health. The hypothesis #7 was partially supported.
Hypothesis #8: LTPA will have a direct positive effect on mental health among Asian immigrants.
As expected, LTPA was significantly positively associated with LTPA (b = .11, p < .01). Therefore, the
hypothesis #8 was supported (Table 4-5). Interestingly, occupation-related physical activity and
transportation-related physical activity were all negatively associated with mental health among Asian
immigrants, indicating b = -.14 (p < .001) and b = -.13 (p < .001), respectively.
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Figure 4-1: Social ecological model of mental health among Asian immigrants
Note: control variables include occupation-related physical activity and transportation-related physical activity
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Table 4-5: Direct effects in social ecological model of mental health among Asian immigrants
Dependent Variable and Path
β(SE)
t-value
R2
Hypothesis
Mental health

.28

Age



Mental health

0.34(0.03)

6.76***

-

H1: Supported

Gender



Mental health

-0.12(0.06)

-.31

-

H1: Not
supported

Length of
residence



Mental health

-0.12(0.00)

-2.16*

-

H1: Supported

Accessibility of
LTPA sites



Mental health

0.04(0.05)

.35

-

H3: Not
supported

Safety of LTPA
sites



Mental health

-0.03(0.05)

-.25

-

H3: Not
supported

Neighborhood
Quality



Mental health

0.14(0.02)

3.48**

-

H3: Supported

Acculturation



Mental health

-0.01(0.03)

-.26

-

H4: Not
supported

Social cohesion



Mental health

0.07(0.05)

1.57

-

H5: Not
supported

Acculturative
stress



Mental health

-0.32(0.04)

-6.45***

-

H6: Supported

LTPA self-efficacy



Mental health

0.02(0.00)

.45

-

H7: Not
supported

LTPA



Mental health

0.12(0.03)

2.63**

-

H8: Supported

LTPA

.18

Age



LTPA

0.12(0.00)

2.19*

-

H1: Supported

Gender



LTPA

-0.01(0.09)

-1.39

-

H1: Not
supported
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Table 4-5: Direct effects in social ecological model of mental health among Asian immigrants
(Continued)
Dependent Variable and Path
β(SE)
t-value
R2
Hypothesis
Length of
residence



LTPA

-0.12(0.00)

-2.03*

-

H1: Supported

Support for PArelated policies



LTPA

0.09(0.05)

2.02*

-

H2: Supported

Accessibility of
LTPA sites



LTPA

0.36(0.07)

3.30***

-

H3: Supported

Safety of LTPA
sites



LTPA

-0.34(0.06)

-3.10***

-

H3: Not
supported

Neighborhood
Quality



LTPA

-0.05(0.03)

-1.05

-

H3: Not
supported

Acculturation



LTPA

0.05(0.04)

1.11

-

H4: Not
supported

Social Cohesion



LTPA

0.06(0.07)

1.27

-

H5: Not
supported

Acculturative
stress



LTPA

0.02(0.07)

.46

-

H6: Not
supported

LTPA self-efficacy



LTPA

0.24(0.00)

5.70***

-

H7: Supported

Acculturation

.16

Age



Acculturation

-0.25(0.00)

-5.04***

-

H1: Supported

Gender



Acculturation

0.09(0.10)

2.20*

-

H1: Supported

Length of
residence



Acculturation

0.32(0.00)

6.58***

-

H1: Supported

Accessibility of
LTPA sites



Acculturation

0.40(0.08)

3.57***

-

H3: Supported

Safety of LTPA
sites



Acculturation

-0.29(0.06)

-2.60**

-

H3: Not
supported
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Table 4-5: Direct effects in social ecological model of mental health among Asian immigrants
(Continued)
Dependent Variable and Path
β(SE)
t-value
R2
Hypothesis
Neighborhood
Quality



Acculturation

0.14(0.03)

3.32***

Social cohesion

-

H3: Supported

.19

Age



Social cohesion

0.05(0.00)

1.00

-

H1: Not
supported

Gender



Social cohesion

-0.06(0.06)

-1.46

-

H1: Not
supported

Length of
residence



Social cohesion

-0.04(0.00)

-.70

-

H1: Not
supported

Accessibility of
LTPA sites



Social cohesion

-0.00(0.05)

-.08

-

H3: Not
supported

Safety of LTPA
sites
Neighborhood
Quality



Social cohesion

0.14(0.04)

1.38

-

H3: Not
supported



Social cohesion

0.22(0.02)

5.09***

-

H3: Supported

Acculturation



Social cohesion

0.26(0.03)

6.41***

-

H4: Supported

Acculturative
Stress

.39

Age



Acculturative
stress

0.36(0.00)

8.28***

-

H1: Supported

Gender



Acculturative
stress

-0.05(0.06)

-1.38

-

H1: Not
supported

Length of
residence



Acculturative
stress

-0.55(0.00)

-12.66***

-

H1: Supported

Acculturation



Acculturative
stress

-0.23(0.03)

-5.89***

-

H4: Supported

Neighborhood
Quality



Acculturative
stress

-0.16(0.02)

-4.29***

-

H3: Supported

Social cohesion



Acculturative
stress

-0.02(0.05)

-.50

-

H5: Not
supported
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Table 4-5: Direct effects in social ecological model of mental health among Asian immigrants
(Continued)
Dependent Variable and Path
β(SE)
t-value
R2
Hypothesis
.10

LTPA self-efficacy
Age



LTPA selfefficacy

0.01(1.17)

.14

H1: Not
supported

Gender



LTPA selfefficacy

-0.09(26.22)

-2.11*

H1: Supported

Length of
residence



LTPA selfefficacy

-0.14(1.23)

-2.34*

H1: Supported

Accessibility of
LTPA sites



LTPA selfefficacy

0.29(20.60)

2.50*

-

H3: Supported

Safety of LTPA
sites



LTPA selfefficacy

-0.20(15.82)

-1.72

-

H3: Not
supported

Support for PArelated policies



LTPA selfefficacy

0.12(14.91)

2.76**

-

Added path
based on
modification
indices

Neighborhood
Quality



LTPA selfefficacy

0.05(8.75)

1.06

-

H3: Not
supported

Acculturation



LTPA selfefficacy

0.05(12.07)

1.07

-

H4: Not
supported

Social cohesion



LTPA selfefficacy

0.01(20.04)

.15

-

H5: Not
supported

-0.20(18.86)

-3.71***

-

H6: Supported

Acculturative
LTPA self
stress
efficacy
* p< .05; **p< .01 and ***p< .001
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Table 4-6: Test of mediation in the structural model
Path

Sobel Test

a

Support for PA-related policies  LTPA
41.097
self-efficacy  LTPA
Accessibility  LTPA self-efficacy 
50.301
LTPA
Neighborhood quality  Acculturative stress
-.085
 Mental health

Sa

b

Sb

z-value p-value

14.910

.001

.000

2.76

.006**

20.602

.001

.000

2.44

.014*

.020

-.275

.043

3.54

<.001***

Note: a = unstandardized coefficient for the association between independent variable and mediator.
Sa = standard error of a, b = unstandardized coefficient for the association between the mediator and dependent
variable, Sb = standard error of b.
*p≤0.05, **p≤0.01, ***p≤0.001

Chapter Summary
Path analyses were used to test social ecological model of mental health among Asian immigrants.
Overall, the model fit measured by multiple fit indices was acceptable. Specifically, neighborhood quality
and acculturative stress had direct effects on mental health, and there was a significant relationship
between neighborhood quality and acculturative stress. As a partial mediation, Asian immigrants who
perceived their neighborhood more favorably led to less acculturative stress and better mental health. This
finding demonstrated the important role of physical and socio-cultural environments in shaping Asian
immigrants' mental health. Although there was no direct effect of accessibility on mental health, this
study found a pathway that accessibility of LTPA sites positively affected acculturation levels, which in
turn led to less acculturative stress and better mental health. Moreover, this study found several
significant pathways which indicate that perceived support for PA-related policies and physical
environments resulted in higher levels of self-efficacy for LTPA, which then led to an increase in LTPA
and mental health. Specifically, support for PA-related policies had an indirect effect on LTPA through its
effect on LTPA self-efficacy. That is, those who believed that PA-related policies would promote their
LTPA tended to possess confidence in adhering to LTPA in the face of difficulties and participate in
LTPA. In addition, an increase in accessibility of LTPA-related sites encourages people to have higher
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levels of LTPA self-efficacy, which in turn led to higher levels of LTPA. Taken together, this study
confirmed that although LTPA self-efficacy did not affect mental health, LTPA self-efficacy played a
significant mediating role in forming the main pathways to LTPA. This finding is potentially important in
that LTPA participation is significantly and positively related to mental health. Finally, although there
was no significant direct effect of accessibility on mental health, there was a full mediation which
indicates that accessibility of LTPA sites positively affected acculturation levels, which in turn resulted in
less acculturative stress and higher levels of LTPA self-efficacy, LTPA, and mental health. Implication of
these relationships was discussed further in Chapter 5.

65

Chapter 5
Discussion

Relationships between Social Ecological Factors and Mental Health

Direct pathways to mental health
Study results indicated that age and length of residence in the United States were significantly
associated with mental health. This suggests that Asian immigrants who have lived longer in the United
States were more likely to report mental distress, and older Asian immigrant adults were more likely than
younger adults to report better mental health. More specifically, younger adult Asian immigrants who
have lived longer in the United States were more likely to report mental distress. On the contrary, older
adult Asian immigrant who had recently arrived in the United States were less likely to report mental
distress. These findings suggest are partially related to previous research which found Latinos who were
born in the U.S. and who had arrived in the U.S. in their early childhood (i.e., age 0−6 years) showed
higher levels of depressive symptoms compared to those who arrived after age 6 (Alegría et al., 2007). As
indicated earlier in this section, however, the finding from this study counters some of prior immigrant
studies, which revealed that an increase in length of time since immigration led to an increase in mental
health (Choi et al., 2016; Wilton et al., 2003). The finding about the relationship between age and mental
health also counters prior research which found mental distress increases with age (Yeh, 2003). Further
studies will be needed to clarify how age at immigration and length of residence are associated with
mental health among Asian immigrants.
A significant relationship was found between both perceived neighborhood quality and
acculturative stress with mental health. With regard to neighborhood quality, the more Asian immigrants
perceived their neighborhood favorably, the more they reported better mental health. The finding is
consistent with previous literature that has revealed that those who live in safer neighborhood, less traffic,
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better aesthetic, and less criminal rates were more likely to report better mental health (Cho, Park,
Echevarria-Cruz, 2005; Gale, Dennison, Cooper, & Sayer, 2011; Leslie & Cerin, 2008). Also, as
expected, acculturative stress had a negative impact on mental health, suggesting that Asian immigrants
with high levels of acculturative stress were more likely to report better mental health. This finding is
consistent with Berry et al.'s (1987) contention that an increase in acculturative stress that occurs in the
process of cross-cultural adaptation often causes confusion, anxiety, and depression among immigrants.
Moreover, the findings from this study further corroborated the existing evidence that cultural stress often
causes mental illness among immigrant populations (Hovey et al., 2000; Oh et al., 2002; Smokowski &
Bacallao, 2007; Sirin, Ryce, Gupta, & Rogers-Sirin, 2013). Bernstein et al. (2011), for example, found
that Korean immigrants who perceived more racial discrimination and reported lower levels of language
proficiency were more likely to show depressive symptoms. Similarly, Sirin and colleagues (2013)
conducted a longitudinal study of youth immigrants and they found an increase in acculturative stress led
to increases in mental illness symptoms (e.g., anxiety and depression) over time.
It is also worth noting that while acculturative stress had a direct effect on mental health, no direct
effect was found between acculturation and mental health. That is, when it comes to mental health,
acculturative stress was found to be a better predictor than acculturation in this study. The most likely
explanation for this finding is that ten indicators of acculturation mainly addressed various cultural
aspects, such as perceptions of American cultural values, social relationships with typical American
people, and participation in American cultural traditions. Perhaps one’s view – Heritage or Mainstream is
not enough in itself to directly relate to mental health outcome, but is enough to link to acculturative
stress which have effects on mental health. However, acculturative stress sub-domains (e.g., language
barriers, sense of loss, not feeling at home, perceived discrimination) might have better reflected mental
health-related aspects of Asian immigrants. This may have resulted in the significant relationship between
acculturative stress and mental health. Given this, future research on immigrants may use a acculturation
scale more relevant to mental health.
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The direct relationship between social cohesion and mental health of Asian immigrants in this
study was non-significant. This finding is inconsistent with the findings from previous studies of ethnic
minorities, which found the negative relationship between social cohesion and mental illness (Cutrona,
Russell, Hessling, Brown, & Murray, 2000; Zhang & Ta, 2009). Although there is no definitive
explanation about these inconsistent findings, it may be that unidimensional social cohesion scale with
five items could not fully capture individuals' complex social relationships with neighbors which would
yield better predictive effects on mental health. Given this, a multi-dimensional scale (e.g., including
social cohesion, social support, informal social control, and social leverage) may be needed to assess
individuals' perceived relations with neighbors more adequately.
This study found that Asian immigrants' LPTA self-efficacy were not predictive of their mental
health. A possible explanation may be that LTPA self-efficacy measurement mainly addresses
individuals' confidence in their ability to sustain or increase LTPA rather than general self-efficacy in life
(i.e., individuals' belief in their ability to perform well in a variety of situations). Given this, the LTPA
self-efficacy scale that was only related to LTPA might not have been relevant enough to predict Asian
immigrants' mental health status. Asian immigrants' LTPA levels, however, were significantly and
positively associated with mental health. This findings is consistent with numerous studies which found
LTPA participation improved mental health in the general populations, such as non-Hispanic whites
(Goodwin, 2003; Janisse et al., 2004; McLafferty Jr. et al. 2004).

Indirect pathways to mental health: partial mediation
Results from Sobel mediation test (Table 4-6) indicated that Asian immigrants who perceived
their neighborhood favorably were less likely to report acculturative stress, which in turn resulted in better
mental health status. More specifically, people who rated the importance of having enough sidewalks,
street light, light traffic, and low crime rates in their neighborhood for their LTPA and who believed they
have those characteristics in their neighborhood reported low levels of acculturative stress and mental
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distress. This finding is in line with previous immigrant research, which found a negative relationship
between culture-related stress and mental health (Singh et al., 2015; Rice, Choi, Zhang, Morero, &
Anderson, 2012). In particular, it was found that Asian immigrants' levels of acculturative stress were the
strongest social psychological predictor of mental health. Moreover, the current study further
corroborated Roh et al. (2011) who found Korean immigrants with high levels of neighborhood
satisfaction were more likely to show better mental health.

Indirect pathways to mental health: full mediation
This dissertation found several full mediating pathways where exogenous variables had indirect
effects on mental health through mediating variables. That is, while there was no direct effect of
exogenous variables on mental health, there were several linked pathways through mediating variables in
the study model. In particular, LTPA played a significant mediating role in forming pathways to mental
health, along with socio-cultural and intrapersonal factors. Beyond the direct and indirect effects on
mental health (i.e., partial mediation effect on mental health), therefore, this section further discussed the
relationships between social ecological factors and LTPA and its connections with mental health. This
discussion could provide deeper insight into various pathways to mental health.
Study results indicated the direct positive effect of policy-related (i.e., support for PA-related
policies) factor on LTPA through its positive effects on intrapersonal factors (i.e., LTPA self-efficacy).
This is, Asian immigrants who were more supportive of PA-related policies (e.g., building or maintaining
parks and walking/bike paths) were more likely to have LTPA self-efficacy and thus, participate in LTPA.
Ultimately, an increase in LTPA led to better mental health in this study. Bandura (1995) suggested that
people's beliefs in their efficacy can be determined by forethought process in which people can recognize
more valued future and outcomes. Such a motivating process helps enhance individuals' beliefs about
what they can do for fulfilling valued goals and thus, intensify their future actions. Perhaps Bandura's
notion can be applied to the finding from this study. That is, those who believed that PA-related policies
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would promote their LTPA tended to possess confidence in adhering to LTPA in the face of difficulties,
and those with higher levels of LTPA self-efficacy were then more likely to be physically active during
their leisure time.
One of the most robust relationships in this study was found between LTPA self-efficacy and
LTPA. Here, Asian immigrants who were more confident in adhering to LTPA in the face of difficult
barriers tended to also be more physically active during leisure time. Those who more strongly believed
they could participate in LTPA even if they had some constraints, such as lack of time and partners and
no accessible facilities tended to report higher levels of LTPA. This finding is supportive of prior research
that has consistently demonstrated a positive relationship between LTPA self-efficacy and LTPA (Choi et
al., 2008; Daniel et al., 2013). Moreover, the finding from this study is partly consistent with Brownson et
al. (2001), which found US adults who were more supportive of health policies (i.e., providing employers
with more time for exercise and investing local government funds in walking and jogging trails) were
more likely to be physically active during their leisure time.
To date, few studies have used multiple domains from the social ecological model to examine
policy-related factors in relation to LTPA, and one of those studies showed a non-significant relationship
between support for PA-related policies and LTPA among African American women (Li et al., 2012). As
such, findings from this study add the literature concerning PA-related policies and LTPA among Asian
immigrants. Furthermore, previous studies have not fully considered the effect of perceptions of PArelated policies on LTPA self-efficacy has not been examined. Therefore, the present study contributed to
a more comprehensive understanding of how perceived support for the specific PA-related policies affects
beliefs in capabilities to adopt LTPA behaviors and thus LTPA.
This study found another partial mediation effect on LTPA which then led to mental health. The
pathway suggested that an increase in accessibility of LTPA-related sites encourages people to have
higher levels of LTPA self-efficacy, which in turn led to higher levels of LTPA. Previous literature –
although not of Asian immigrants – (e.g., Choi et al., 2008; Evenson et al., 2003) reported positive
associations between availability of and proximity to physical activity facilities and physical activity
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among ethnic minority populations. Moreover, the finding corroborated Motl et al. (2006) that found the
indirect effect of perceived physical environment (i.e., accessibility to physical activity equipment) on
adolescent girls' physical activity through its effect on an intrapersonal factor (i.e., self-efficacy). To date,
few studies (e.g., Morris et al., 2008; Motl et al., 2005; Motl et al., 2006) have collectively considered the
extent to which physical contexts where physical activity might occur influence LTPA self-efficacy and
thus, LTPA. Also, given these research focused mainly on adolescent girls and older women, the present
study expanded the literature by exploring the relationships between physical environments, LTPA selfefficacy, and LTPA among Asian immigrants. In particular, this study found that Asian immigrants'
LTPA self-efficacy played a significant mediating role in forming the main pathways to LTPA. Given
that LTPA is directly associated with mental health, this information has important implications for
mental health interventions.
In addition to partial mediation effects on LTPA and its links to mental health, this study found a
full mediation where neighborhood quality positively affected acculturation level, which in turn resulted
in less acculturative stress and higher levels of LTPA self-efficacy, LTPA, and, ultimately, mental health.
That is, Asian immigrants who perceived the qualities of neighborhood more favorably were more likely
to be acculturated to the dominant American culture and lifestyle. Those who were highly acculturated
into U.S. culture tended to report low levels of acculturative stress. This finding supports a central tenet of
the social ecological framework which suggests intrapersonal and socio-cultural factors mediate the
relationship between perceptions of physical environments and LTPA (Sallis et al., 2015). Moreover,
acculturative stress is often referred to as "difficulties and stressors arising as part of the adaptation
process [acculturation]" (Joiner Jr. & Walker, 2002, p. 462) and "the difficulties and stressors that arise
during the acculturative process" (Castillo, Conoley, Brossart, & Quiros, 2007, p. 233). Given this, it is
understandable that there was a significant negative relationship from acculturation to acculturative stress;
being more acculturated to American culture resulted in less acculturative stress among Asian immigrants.
Acculturative stress influenced by acculturation was then significantly negatively associated with
LTPA self-efficacy. That is, Asian immigrants with higher acculturative stress were less likely to be
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confident in adhering to LTPA in the face of difficult barriers. Immigrants, for example, often experience
immigration-related life challenges including barriers (Stodolska, 1998), loss of social support (Crockett
et al., 2007), and discrimination (Bernstein et al., 2011; Chung et al., 2014). Moreover, Bandura (1995)
stated that "perceived efficacy itself can undergo changes as a result of cumulative experiences in coping
with complex demands in the new environment" (p. 179). Consistent with Bandura's notion of cultural
effects on self-efficacy, this study confirmed that immigrants' self-efficacy beliefs are influenced by how
well immigrants adapt to the mainstream culture and overcome acculturative stress. Given that there was
a direct positive effect of LTPA on mental health in this study, the aforementioned pathway has important
health implications for Asian immigrants.
There was another full mediation having paths from perceived safety of LTPA sites to mental
health through acculturation, acculturative stress, and LTPA self-efficacy. As discussed earlier in this
section, the negative relationship between perceived safety of LTPA sites and acculturation was an
unexpected finding. Nonetheless, a possible interpretation may be that more concerns about safety of
LTPA-sites resulted in less acculturation. Although acculturation level decreased due to the negative
effect of perceived safety, more acculturation was still associated with low levels of acculturative stress
and better mental health. This unexpected finding might be attributable to the way of measuring safety. In
this study, perceived safety of LTPA sites was assessed based on the perceived importance of LTPA sites
safety with regard to Asian immigrants' LTPA and the actual availability (yes or no). Anecdotally, higher
levels of the perceived importance of safety in LTPA settings might have implied more concerns about
safety, which in turn could prevent LTPA participation. Although counter-intuitive, this finding was
consistent with a prior study that found people who perceived traffic safety more negatively showed
higher levels of LTPA (Humpel, Marshall, Leslie, Bauman, & Owen, 2004). Given that previous studies
have variously shown perceived safety to be both positive and negatively associated or to not be
associated, further research may be needed to address more relevant measurement strategies to clarify the
relationships between perceived accessibility and safety of LTPA sites and LTPA in a single study.
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In this study, non-significant relationships were also found. While it was hypothesized that
perceived neighborhood quality, acculturation, acculturative stress, and social cohesion would have direct
effects on LTPA, none of those factors were directly associated with LTPA. First, a non-significant
relationship was found between perceived neighborhood quality and LTPA. This finding counters
numerous research which found certain neighborhood characteristics, such as sidewalks, heavy traffic,
street lights, unattended dog, and neighborhood crime rates, significantly influenced LTPA (Huston,
Evenson, Bors, & Gizlice, 2003; King et al., 2000; Lee, & Moudon, 2008; Wilcox et al., 2000).
Nonetheless, there has also been a study which found neighborhood quality was not related to LTPA
among African-Americans (Li et al., 2012). To give an explanation of this non-significant relationship, Li
and colleagues (2012) cited a study that examined ethnic differences in perceived neighborhood
environment. For example, Hooker and colleagues (2005) revealed that environmental attributes of
neighborhood (e.g., traffic in neighborhood, overall neighborhood safety) were significantly associated
with daily walking behaviors among White but not African American adults. This shows that there may
be differences in environmental correlates of PA among different racial/ethnic populations (Eyler et al.,
2002). Perhaps this is also true of immigrant populations. For example, in the present study, Asian
immigrants perceived accessibility and safety of LTPA-related sites as more important elements in
relation to their LTPA than perceived neighborhood characteristics (e.g., light traffic, less crime).
However, as this study did not gather data from non-immigrants, direct comparisons are not possible.
Further studies, especially qualitative research, will help identify neighborhood characteristics associated
with LTPA among Asian immigrants.
Results also indicated there was no significant relationships between acculturation and LTPA and
between acculturative stress and LTPA. These findings are now discussed. The lack of direct relationship
between acculturation and LTPA among Asian immigrants is not surprising given the results of prior
studies on these relationships have been mixed. For example, Choe et al. (2007) found that more
acculturated Korean immigrants were more likely to participate in physical activity whereas Yang et al.
(2007) found that acculturation was not related to physical activity among Korean immigrants. A possible
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explanation for a non-significant relationship explored in the current study is that Asian immigrants in
this study may have already been acculturated into the mainstream culture (i.e., American culture). To
further clarify this possibility, socio-demographic characteristics of Asian immigrants (e.g., income,
education) and the number of years since immigration were examined. About 59.9% of the sample (N =
306) were full-time employees and only 4.7% of the sample (N = 24) did not have current paid
employment. The largest household income group was $75,000 or more (59.7%), followed 22% who
reported annual household income from $50,000 to $74,999. The most common educational level attained
by Asian immigrants was a Bachelor's degree (52.2%), followed by a master's degree (20.8%) and a
doctorate degree (3.1%). These trends in SES are consistent with 2016 report by the Migration Policy
Institute (Zong et al., 2016), which reported about half of Asian immigrants had at least a bachelor's
degree and were employed, and the median income was $70,000 in the 2014 US Census Bureau data.
Given the above-mentioned information, the majority of Asian immigrants in this study are characterized
as a high socioeconomic status (SES) group. More interestingly, respondents have lived in the United
States for 28 years on average (SD = 13.9) and 90% have lived in the United States for 10 years or more
(Median = 26 years; Mode = 20 years). This information also implies that the majority of Asian
immigrants in this study may be characterized as those who were acculturated people to a moderate-tolarge extent with high SES. A study of immigrants has found that people with high SES (e.g., higher
educational achievement) were found to be more acculturated to the dominant culture (Negy & Woods,
1992). Taken together, in the present study, acculturation status reported by a homogeneous immigrant
group as characterized by high SES and length of residence in the U.S. might not have been strong
enough to predict immigrants' health-related behaviors, such as LTPA.
This study also found a non-significant relationship between acculturative stress and LTPA. That
is, culture-related stress caused by language barriers, sense of loss, not feeling at home, and perceived
discrimination, did not influence levels of LTPA among Asian immigrants. Considering that there have
been few studies of this relationship, it may be difficult to directly compare the current finding to previous
studies. Nonetheless, this finding could be explained by results from descriptive analysis which showed a
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value of 2.44 as the average acculturative stress score on a scale of 1-5. This is, on average, Asian
immigrants reported "disagree" to "neither" (category 2 = disagree, 3 = neither). Most of Asian
immigrants in this study, therefore, might not have been under much acculturative stress, and their
culture-related stress levels might not have been strongly predictive of their LTPA behaviors.
This study hypothesized that Asian immigrants who report high levels of social cohesion would
be more likely to participate in LTPA. However, no direct, significant relationship between social
cohesion and LTPA was found in this study. Although there is no clear explanation about this nonsignificant relationship, one possible explanation may be that Asian immigrants' relationships with
neighbors were not fully captured with 5 items in the social cohesion scale. Beyond measuring social
cohesion, future research could also consider examining social support for Asian immigrants' LTPA.
Numerous immigrant research have revealed that physical activity-related social support from both family
and friends played an important role in shaping physical activity (Castro, Sallis, Hickmann, Lee, & Chen,
1999; Marquez et al., 2006; Sternfeld, Ainsworth, & Quesenberry, 1999; Wilcox et al., 2000).
Bandura (1995) argued that cultural changes can affect individuals' self-efficacy beliefs. In this
regard, it was hypothesized that more acculturated immigrants would be more likely to exhibit higher
levels of LTPA self-efficacy. Unlike the relationship between acculturative stress and LTPA self-efficacy,
however, there was no significant relationship between acculturation and LTPA self-efficacy. A possible
explanation for this finding is that the majority of Asian immigrants in this study may have already been
acculturated to American culture, to some extent. In other words, Asian immigrants in this study may be a
homogeneous group having similar cultural adaptation levels. Such a lack of variability in acculturation
levels may account for a non-significant association of acculturation with LTPA self-efficacy.
As indicated earlier, another possible explanation may be that LTPA self-efficacy measurement
focuses mainly on individuals' confidence in adhering to LTPA rather than general self-efficacy in life.
However, Vancouver Index of Acculturation (VIA) adopted for this study involves a variety of aspects of
acculturation, such as behaviors, practices, values, humor, friends, comfort, entertainment, social
relationships, marriage, and adherence to traditions. Given a very small standardized path coefficients (b
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= .05), the response of acculturation might have had little statistical power to predict LTPA self-efficacy
beliefs. Despite these possibilities, it is still difficult for the current cross-sectional study to conclude as to
whether the lack of variability in acculturation scores was caused by either an issue of the survey
instruments or homogeneity of Asian immigrants' perception on their cultural adaptation.
In summary, it is worth noting that physical environment (i.e., neighborhood quality) and sociocultural factor (i.e., acculturative stress) were significantly associated with Asian immigrants' mental
health. While LTPA-related physical environmental factors (i.e., perceived accessibility and safety of
LTPA sites) were significantly associated with LTPA, cultural environmental factors and neighborhood
environment were not related to LTPA. Nevertheless, this study confirmed the pathway to mental health
in a way which is through physical environmental (i.e., perceived accessibility and safety of LTPA sites
and neighborhood quality), socio-cultural domains (i.e., acculturation, acculturative stress), and
intrapersonal factor (i.e., LTPA self-efficacy). That is, this study highlights the importance of considering
social ecological factors when designing physical activity and mental health interventions for Asian
immigrants. Implication of these findings was further discussed in the following section.

Implications for Practice and Research
Results from this study suggests that living in a high quality (e.g., LTPA supporting)
neighborhood was related to lower levels of acculturative stress and better mental health among Asian
immigrants. A number of studies have highlighted the important role of neighborhood environments in
reducing individuals' acculturative stress and mental illness (Leslie et al., 2008). In this study, results from
descriptive analysis indicated that Asian immigrants rated the highest importance on low criminal rates,
followed by good air quality and adequate street lights. This information may help practitioners and
policymakers prioritize what neighborhood characteristics should be taken into account first.
Despite the fact that the majority of Asian immigrants in this study were characterized as those
with adequate income (59.7% earn $75,000 or more), who were well-educated (52.2% have a Bachelor's
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degree), and who had immigrated to the U.S. long ago (90% have lived in the U.S. for 10 years or more),
they reported life stress due to cultural change. Such an acculturative stress was then most strongly and
negatively associated with mental health. In this sense, this study suggests that educational programs that
address acculturative stress would be useful for public health outcomes – particularly mental health – of
Asian immigrants. The Immigrant Learning Center (ILC), a non-profit organization located in Malden,
Massachusetts has offered English language programs and hosted special cultural events, which helps
more than 1,000 immigrants from different countries adjust to a new environment in the United States.
Beyond the English language program, the ILC also provide advising programs designed to help
immigrants with skills to find a better job, be promoted, enter a college, and start a business. Public health
professionals could consider including such programs in mental health programs and services for Asian
immigrants. This effort will help Asian immigrants cope more effectively with acculturative stress and
thus, improve mental health.
Some studies have found that utilization of mental health services among Asian immigrants were
much less compared to other ethnic groups (Snowden & Cheung, 1990; Matsuoka, Breaux, & Ryujin,
1997). However, there is still a dearth of national-level data on Asian immigrants' mental disorders
(Cheung et al., 1990). Given this, future research should examine more recent trends in mental health and
service use among Asian immigrants. In particular, it will be valuable to determine the potential cultural
elements that might negatively affect the use of mental health services among Asian immigrants. Spencer,
Chen, Gee, Fabian, and Takeuchi (2010), for example, found that lower English proficiency inhibited
Asian immigrants from using mental health services, and those who perceived more discrimination were
more likely to use informal services (e.g., religious or spiritual advisors) than formal mental health
services (e.g., psychiatrist, psychologist).
As for the effects of social ecological domains on LTPA, results indicated that Asian immigrants'
support for PA-related policies was significantly associated with both LTPA self-efficacy and LTPA.
That is, Asian immigrants who were more supportive of PA-related policies (e.g., building or maintaining
parks and walking/bike paths, providing recreation program) were more likely to report confidence that
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they could participate in LTPA when faced with obstacles and thus, higher levels of LTPA. It may be
important for policy makers and public health professionals to engage community residents in the process
of establishing policies or developing interventions for PA promotion. Policy decisions or intervention
design that reflect the public's needs will be more likely to be supported by the public. Such an effort is
also potentially important, given that more support for the PA-related policies likely results in more
confidence in adhering to LTPA, which then affects more LTPA among Asian immigrants.
Study results suggest that having access to LTPA-related sites was found to be an important
factor that increased Asian immigrants' LTPA self-efficacy and LTPA participation. That is, when Asian
immigrants believe that they have access to walking/bike trails, parks/sports fields, and public recreation
centers, they are more likely to have LTPA self-efficacy and participate in LTPA more often. This finding
suggests two potential strategies to improve Asian immigrants' LTPA: (1) public infrastructural
investments to improve accessibility of LTPA-related facilities and resources and (2) interventions
designed for promoting LTPA self-efficacy among Asian immigrants. However, perceived accessibility
measured in the present study did not allow for examining which specific LTPA-related facility or
resource was most predictive of LTPA self-efficacy and LTPA, and this is an important direction for
future research. Nonetheless, descriptive analysis shows that Asian immigrants rated the highest
importance with regard to parks/playground/sport fields, followed by bike/hiking/walking trails and paths.
This information may inform practitioners and policymakers about which facilities or resources should be
their priority.
Considering that this study demonstrated the importance of perceived accessibility of LTPArelated facilities and resources in shaping LTPA, there is a need for increasing the awareness of accessible
LTPA-related sites and resources in neighborhood. Some researchers have suggested that media-based
interventions are effective in reaching large numbers of people including both the general population and
underserved populations at low cost (Iverson, Fielding, Crow, & Christenson, 1985; Marcus, Owen,
Forsyth, Cavill, & Fridinger, 1998). Marcus and colleagues (1998), for example, reviewed 28 mediabased PA interventions. They revealed that smaller scale interventions (e.g., home-based PA programs)
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was more effective in changing PA behaviors than large-scale interventions, such as community PA
campaigns. Moreover, they indicated that due to lower levels of access to computers or telephones, print
materials may be more effective method for reaching underserved populations, such as low
socioeconomic (SES) groups and ethnic minorities. However, given that the majority of Asian immigrants
in the present study were characterized as a high (SES) group, computer-based interventions also seems to
be effective in increasing awareness of the accessible LTPA-related facilities and resources. Future
research should examine which delivery method is more effective in changing LTPA behaviors among
Asian immigrants. This effort will be potentially important in that perceived accessibility of LTPA-related
facilities and resources could increase individuals' self-efficacy for overcoming barriers to LTPA
participation.
As indicated earlier, Asian immigrants' self-efficacy for LTPA was a strong predictor of LTPA
and, as such, is an important element to consider in LTPA promotion. Studies have emphasized the
importance of effective interventions to increase individuals' self-efficacy levels (Ashford, Edmunds, &
French, 2010; Davidson et al., 2010; Morris et al., 2008). Ashford and colleagues (2010), for example,
reviewed twenty seven PA interventions to identify specific intervention techniques used for changing
participants' PA self-efficacy. They revealed that interventions including vicarious experience (i.e., seeing
others perform PA), feedback on PA performance from interventionists, or helping identify barriers to PA
were found to be effective for increasing PA self-efficacy. Consideration of this information could help
inform public health professionals about how to develop intervention programs to promote LTPA selfefficacy and LTPA among Asian immigrants.
The most important finding from this study is that socio-cultural factors (i.e., acculturation and
acculturative stress) did play a significant mediating or direct role in social ecological models of mental
health among Asian immigrants. That is, this study revealed that the effects of physical environmental
factors on mental health were fully mediated by acculturation and acculturative stress. Given this, it is
important for practitioners to develop interventions that could help facilitate Asian immigrants'
acculturation to U.S. culture and reduce or prevent stress brought on by immigration to the United States.
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A number of researchers (e.g., Gushulak et al., 2006; Netto et al., 2010; Wilbur et al., 2002) have
emphasized a need for considering cultural origin in designing health promotion programs or policies for
ethnic minority groups. Mier, Ory, and Medina (2010), for example, reviewed eighteen health
interventions for Hispanics and revealed that "salient culturally sensitive intervention components are (a)
bilingual and bicultural facilitators and materials, (b) family-based activities, (c) literacy-appropriate
materials, and (d) social support" (p. 541). Given that the review study focused only on the Hispanic
population, it may not be possible to directly apply the findings to Asian immigrants. Future research may
need to systematically explore the effectiveness of health interventions tailored for Asian immigrants.
Findings from these kinds of studies will help inform policy makers and public health professionals about
how to develop culturally appropriate interventions to promote health among Asian immigrants.
Marcus and colleagues (1998) reviewed 28 media-based campaigns aimed to promote healthrelated behaviors, and they found that only six targeted underserved populations. Of these, only two
campaigns (i.e., Chen et al., 1998; Mayer et al., 1994) was effective in promoting health-related behaviors.
The authors indicated that such findings may be because the campaign materials reviewed were not
sufficiently tailored to needs of specific sub-populations. As for tailoring interventions, Marcus and
colleagues (1998) stated that:
Health education materials designed for the general population may be perceived as unattractive,
irrelevant, or unclear by some population subgroups. Thus, it is critical that written materials
include information that is culturally sensitive, uses appropriate language, includes the target
culture’s attitudes, beliefs, and community leaders, and is written at a grade level that permits
comprehension of the health message for less-educated groups or those for whom English is
not the primary language (p. 373).
During the exposure to new culture, immigrants often face challenging situations (e.g., language
barrier), and it may result in an increase in stress and mental illness (Chung et al., 2014). Stanis and
colleagues (2009) also compared differences in levels of constraints to physical activity among different
ethnic groups and found that ethnic minority people (e.g., Hispanic/Latino and Asian), in general, had
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more constraints than White people. Given growing numbers of Asian immigrants in the United States,
further research will be needed to identify what specific cultural elements should be considered first when
developing programs or interventions to promote LTPA and prevent acculturative stress and mental
distress. Simultaneously, future studies should determine how interventions can be effectively delivered
to Asian immigrants.

Limitations
There are several limitations that should be noted. First, this study was cross-sectional and thus,
the relationships between measured variables should not be considered causal, but potentially reciprocal.
For example, this study found that perceived accessibility of LTPA sites had a direct effect on
acculturation. However, it is also possible that acculturation shapes awareness/views on the LTPA
environment. It is generally acknowledged that social ecological models highlight a reciprocal
relationship between individuals and their surrounding environments. For the context of my dissertation,
however, it was hypothesized that Asian immigrants' surrounding environments can affect their mental
health and health-related behaviors that occur within it. Given this limitation, study findings should be
interpreted with caution. Prospective and intervention studies will help draw clear conclusions of possible
casual associations of social ecological factors with LTPA and mental health.
All physical environmental factors were self-reported, meaning that all measured variables in this
study are a perceptual representation of an actual physical environments. It is thus possible that Asian
immigrants in this study were not aware of available and accessible LTPA-related facilities and resources
in their neighborhood. Give this, further research will be needed to examine potential differences in
effects of self-reported and objectively measured environmental variables on LTPA and mental health,
respectively. The present study also examined self-reported support for PA-related policies. Given that
PA-related policies were selected based on previous literature and subjectively measured, it was not
possible for this study to gather information about what PA-related policies have been implemented in
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practice. Therefore, results concerning support for PA-related policies should also be interpreted with
caution. Self-reported PA can also be a limitation of this study. The self-reported PA measurements may
not obtain the accurate information about PA levels due to recall bias. Future research could benefit from
using objective measurements (e.g., accelerometer). Moreover, questionnaires used in this study were
written in English. Although researcher pilot the survey questionnaire by using a small sample of Asian
immigrant, Asian immigrants might have had difficulties in interpreting questions. Future immigrant
research could use translated survey instruments to address this issue. Forward- and back translations
procedure can be considered to achieve the cultural and conceptual equivalence across different languages.
Finally, the majority of Asian immigrants in this study were characterized as those with adequate income,
who were well-educated, and who had immigrated to the U.S. long ago. Therefore, this sample cannot be
representative of all Asian immigrants living in the United States, especially US-born Asian immigrants.

Conclusion
This dissertation sought to examine the relationship between social ecological factors and LTPA
and mental health among Asian immigrants living in the United States. Four domains represented at an
individual level (i.e., intrapersonal, socio-cultural and physical environmental factors, and policies)
guided the classification of all variables at each domain of the social ecological model for this dissertation.
Within the social ecological framework, this study specifically explored the role of Asian immigrants'
support for PA-related policies and perceived physical environments and it direct and indirect effects on
LTPA and mental health through various correlates, including acculturation, acculturative stress, and
LTPA self-efficacy.
Study results indicated that there is a significant pathway to mental health in a way which is
through physical environmental and socio-cultural domains. Asian immigrants who perceived their
neighborhood more favorably were less likely to report acculturative stress, which then resulted in better
mental health status. This finding demonstrated the important role of physical and socio-cultural
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environments in shaping Asian immigrants' mental health. To create a quality neighborhood, for example,
policy makers, researchers, and community members could work together to share common problems and
demonstrate common values in neighborhood. Given the finding that acculturative stress negatively
influences mental health, it will be important for policy makers and public health professionals to develop
culturally sensitive intervention programs to promote mental health among Asian immigrants.
Consideration of the social and cultural context of Asian immigrants will help Asian immigrants cope
more effectively with acculturative stress (e.g., language barriers, perceived discrimination) and thus,
improve mental health.
This study also found several significant pathways which indicate that higher levels of support for
PA-related policies and accessibility of LTPA sites resulted in higher levels of self-efficacy for LTPA,
which then led to an increase in LTPA, and ultimately, better mental health. Specifically, support for PArelated policies had an indirect effect on LTPA through its effect on LTPA self-efficacy. That is, those
who believed that PA-related policies would promote their LTPA tended to possess confidence in
adhering to LTPA in the face of difficulties and thus, participate in LTPA more frequently. In addition, an
increase in accessibility of LTPA-related sites encourages people to have higher levels of LTPA selfefficacy, which in turn led to higher levels of LTPA. This finding suggests that public infrastructural
investments are useful in improving accessibility of LTPA-related facilities and resources (e.g., parks,
playground, sport fields, bike/hiking/walking trails) and LTPA self-efficacy of Asian immigrants. Thus,
providing Asian immigrants with programs or interventions designed for promoting LTPA self-efficacy
will also be important for promoting LTPA. Given that LTPA is directly associated with mental health,
this information has important implications for physical activity and mental health interventions.
In this study, socio-cultural factors (i.e., social cohesion, acculturation, and acculturative stress)
were not directly associated with LTPA. As discussed earlier in this study, the non-significant
relationships may be attributable to the lack of variability on Asian immigrants' acculturation levels and a
unidimensional social environments scale of social cohesion. Further studies may use a nationally
representative sample of Asian immigrants, which may help ensure heterogeneity in groups. Future
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studies may also benefit from using a multi-dimensional scale that can assess Asian immigrants'
perceived relationship with neighbors more adequately.
To date, few studies have used a social ecological framework to understand health-related
behaviors and health outcomes among Asian immigrants. Using four social ecological domains (i.e.,
intrapersonal, socio-cultural and physical environmental factors, and policies), this dissertation provided a
more comprehensive understanding of Asian immigrants' LTPA and mental health. In particular, the
present study extended previous research by adding cultural elements (i.e., acculturation, acculturative
stress) to the social ecological model. In the study model, the relationships between perceived
neighborhood environments, LTPA, and mental health were fully mediated by acculturation and
acculturative stress. That is, accessibility of LTPA sites positively affected acculturation levels, which in
turn resulted in less acculturative stress and higher levels of LTPA self-efficacy and LTPA and ultimately,
better mental health. The findings from this dissertation could inform policy makers and public health
professionals about how to design physical environments and how to develop culturally sensitive
interventions or programs conducive to Asian immigrants' LTPA and mental health. Further research,
especially prospective studies, will help further investigate the extent to which Asian immigrants' cultural
adaptation process and stress due to cultural transition influence LTPA and mental health over time.

84

References
Afable-Munsuz, A., Ponce, N. A., Rodriguez, M., & Perez-Stable, E. J. (2010). Immigrant generation and
physical activity among Mexican, Chinese & Filipino adults in the US. Social Science &
Medicine, 70(12), 1997-2005.
Alegría, M., Sribney, W., Woo, M., Torres, M., & Guarnaccia, P. (2007). Looking beyond nativity: The
relation of age of immigration, length of residence, and birth cohorts to the risk of onset of
psychiatric disorders for Latinos. Research in Human Development, 4(1-2), 19-47.
Armstrong, T., & Bull, F. (2006). Development of the world health organization global physical activity
questionnaire (GPAQ). Journal of Public Health, 14(2), 66-70.
Ashford, S., Edmunds, J., & French, D. P. (2010). What is the best way to change self‐efficacy to
promote lifestyle and recreational physical activity? A systematic review with meta‐analysis.
British Journal of Health Psychology, 15(2), 265-288.
Ball, K., Cleland, V. J., Timperio, A. F., Salmon, J., Giles-Corti, B., & Crawford, D. A. (2010). Love thy
neighbour? Associations of social capital and crime with physical activity amongst women.
Social Science & Medicine, 71(4), 807-814.
Bandura, A. (1986). Social Foundations of Thought and Action: A Social Cognitive Theory. Englewood
Cliffs, NJ: Prentice Hall.
Bandura, A. (1995). Self-efficacy in changing societies. New York: NY, Cambridge university press.
Bandura, A. (1997). Self-efficacy: The exercise of control. New York, NY: W. H. Freeman.
Barker, R. G. (1968). Ecological psychology: Concepts and methods for studying the environment of
human behavior. Stanford, CA: University Press.
Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in social
psychological research: Conceptual, strategic, and statistical considerations. Journal of
Personality and Social Psychology, 51(6), 1173-1182.

85

Beaton, A. A., & Funk, D. C. (2008). An evaluation of theoretical frameworks for studying physically
active leisure. Leisure Sciences, 30(1), 53-70.
Bernstein, K. S., Park, S. Y., Shin, J., Cho, S., & Park, Y. (2011). Acculturation, discrimination and
depressive symptoms among Korean immigrants in New York City. Community Mental Health
Journal, 47(1), 24-34.
Berry, J. W. (1990). Acculturation and adaptation: A general framework. In W. H. Holtzman & T. H.
Bornemann (Eds.), Mental health of immigrants and refugees (pp. 90-102). Austin, TX: Hogg
Foundation for Mental Health.
Berry, J. W. (2003). Conceptual approaches to acculturation. In K.M. Chun, P.B. Organista, & G.
Marin (Eds.), Acculturation: Advances in theory, measurement, and applied research (pp. 17-38).
Washington D.C.: American Psychological Association.
Berry, J. W., Phinney, J. S., Sam, D. L., & Vedder, P. (2006). Immigrant youth: Acculturation, identity,
and adaptation. Applied Psychology, 55(3), 303-332.
Berry, J. W., Kim, U., Minde, T., & Mok, D. (1987). Comparative studies of acculturative stress.
International Migration Review, 21(3), 491-511.
Berry, J. W., Phinney, J. S., Sam, D. L., & Vedder, P. (2006). Immigrant youth: Acculturation, identity,
and adaptation. Applied Psychology, 55(3), 303-332.
Booth, M. L., Owen, N., Bauman, A., Clavisi, O., & Leslie, E. (2000). Social–cognitive and perceived
environment influences associated with physical activity in older Australians. Preventive
Medicine, 31(1), 15-22.
Briazgounov, I. P. (1988). The role of physical activity in the prevention and treatment of
noncommunicable diseases. World health Statistics Quarterly, 41(3-4), 242-250.
Bronfenbrenner, U. (1979). The ecology of human development. Cambridge: MA, Harvard University
Press.

86

Brown, W. J., Burton, N. W., Marshall, A. L., & Miller, Y. D. (2008). Reliability and validity of a
modified self‐administered version of the Active Australia physical activity survey in a sample of
mid‐age women. Australian and New Zealand Journal of Public Health, 32(6), 535-541.
Brown, W. J., Ford, J. H., Burton, N. W., Marshall, A. L., & Dobson, A. J. (2005). Prospective study of
physical activity and depressive symptoms in middle-aged women. American Journal of
Preventive Medicine, 29(4), 265-272.
Brownson, R. C., Baker, E. A., Housemann, R. A., Brennan, L. K., & Bacak, S. J. (2001). Environmental
and policy determinants of physical activity in the United States. American Journal of Public
Health, 91(12), 1995-2003.
Burnam, M. A., Hough, R. L., Karno, M., Escobar, J. I., & Telles, C. A. (1987). Acculturation and
lifetime prevalence of psychiatric disorders among Mexican Americans in Los Angeles. Journal
of Health and Social Behavior, 89-102.
Campbell, R., Dworkin, E., & Cabral, G. (2009). An ecological model of the impact of sexual assault on
women's mental health. Trauma, Violence, & Abuse, 10(3), 225-246.
Carlson, J. A., Bracy, N. L., Sallis, J. F., Millstein, R. A., Saelens, B. E., Kerr, J., ... & King, A. C. (2014).
Sociodemographic moderators of relations of neighborhood safety to physical activity. Medicine
and Science in Sports and Exercise, 46(8), 1554-1563.
Castillo, L. G., Conoley, C. W., Brossart, D. F., & Quiros, A. E. (2007). Construction and validation of
the Intragroup Marginalization Inventory. Cultural Diversity and Ethnic Minority Psychology,
13(3), 232-240.
Castro, C. M., Sallis, J. F., Hickmann, S. A., Lee, R. E., & Chen, A. H. (1999). A prospective study of
psychosocial correlates of physical activity for ethnic minority women. Psychology and Health,
14(2), 277-293.
Centers for Disease Control and Prevention. (2007). Physical activity for everyone: Glossary of terms.
Retrieved from http://www.cdc.gov/nccdphp/dnpa/physical/terms/

87

Chen, A. H., Sallis, J. F., Castro, C. M., Lee, R. E., Hickmann, S. A., William, C., & Martin, J. E. (1998).
A home-based behavioral intervention to promote walking in sedentary ethnic minority women:
Project WALK. Women's Health, 4(1), 19-39.
Cho, Y., Park, G. S., & Echevarria-Cruz, S. (2005). Perceived neighborhood characteristics and the health
of adult Koreans. Social Science & Medicine, 60(6), 1285-1297.
Choe, M. A., & Im, E. O. (2007). Difference in needs for physical activity among healthy women, women
with physical limitations and Korean immigrant women. Asian Nursing Research, 1(1), 48-60.
Choi, S., Kim, G., & Lee, S. (2016). Effects of nativity, length of residence, and county-level foreignborn density on mental health among older adults in the US. Psychiatric Quarterly, 87(4), 675688.
Choi, J., Wilbur, J., Miller, A., Szalacha, L., & McAuley, E. (2008). Correlates of leisure-time physical
activity in Korean immigrant women. Western Journal of Nursing Research, 30(5), 620-638.
Chung, H., & Epstein, N. B. (2014). Perceived racial discrimination, acculturative stress, and
psychological distress among Asian immigrants: The moderating effects of support and
interpersonal strain from a partner. International Journal of Intercultural Relations, 42, 129-139.
Crespo, C. J., Smit, E., Carter-Pokras, O., & Andersen, R. (2001). Acculturation and leisure-time physical
inactivity in Mexican American adults: Results from NHANES III, 1988-1994. American Journal
of Public Health, 91(8), 1254-1257.
Cradock, A. L., Kawachi, I., Colditz, G. A., Gortmaker, S. L., & Buka, S. L. (2009). Neighborhood social
cohesion and youth participation in physical activity in Chicago. Social science & medicine,
68(3), 427-435.
Crockett, L. J., Iturbide, M. I., Torres Stone, R. A., McGinley, M., Raffaelli, M., & Carlo, G. (2007).
Acculturative stress, social support, and coping: Relations to psychological adjustment among
Mexican American college students. Cultural Diversity and Ethnic Minority Psychology, 13(4),
347-355.

88

Cutrona, C. E., Russell, D. W., Hessling, R. M., Brown, P. A., & Murray, V. (2000). Direct and
moderating effects of community context on the psychological well-being of African American
women. Journal of Personality and Social Psychology, 79(6), 1088-1101.
Daniel, M., & Wilbur, J. (2011). Physical activity among South Asian Indian immigrants: An integrative
review. Public Health Nursing, 28(5), 389-401.
Daniel, M., Wilbur, J., Fogg, L. F., & Miller, A. M. (2013). Correlates of lifestyle: Physical activity
among South Asian Indian immigrants. Journal of Community Health Nursing, 30(4), 185-200.
Davidson, Z., Simen-Kapeu, A., & Veugelers, P. J. (2010). Neighborhood determinants of self-efficacy,
physical activity, and body weights among Canadian children. Health & Place, 16(3), 567-572.
Dawson, A. J., Sundquist, J., & Johansson, S. E. (2005). The influence of ethnicity and length of time
since immigration on physical activity. Ethnicity and Health, 10(4), 293-309.
Ding, D., Hofstetter, C. R., Norman, G. J., Irvin, V. L., Chhay, D., & Hovell, M. F. (2011). Measuring
immigration stress of first-generation female Korean immigrants in California: Psychometric
evaluation of demand of immigration scale. Ethnicity & Health, 16(1), 11-24.
Dogra, S., Meisner, B. A., & Ardern, C. I. (2010). Variation in mode of physical activity by ethnicity and
time since immigration: a cross-sectional analysis. International Journal of Behavioral Nutrition
and Physical Activity, 7(1), 75.
Doyle, S., Kelly-Schwartz, A., Schlossberg, M., & Stockard, J. (2006). Active community environments
and health: The relationship of walkable and safe communities to individual health. Journal of the
American Planning Association, 72(1), 19-31.
Echeverría, S., Diez-Roux, A. V., Shea, S., Borrell, L. N., & Jackson, S. (2008). Associations of
neighborhood problems and neighborhood social cohesion with mental health and health
behaviors: The Multi-Ethnic Study of Atherosclerosis. Health & Place, 14(4), 853-865.
Evenson, K. R., Sarmiento, O. L., Tawney, K. W., Macon, M. L., & Ammerman, A. S. (2003). Personal,
social, and environmental correlates of physical activity in North Carolina Latina immigrants.
American Journal of Preventive Medicine, 25(3), 77-85.

89

Eyler, A. E., Wilcox, S., Matson-Koffman, D., Evenson, K. R., Sanderson, B., Thompson, J., ... & RohmYoung, D. (2002). Correlates of physical activity among women from diverse racial/ethnic
groups. Journal of Women's Health and Gender-Based Medicine, 11(3), 239-253.
Eyler, A. A., Matson-Koffman, D., Young, D. R., Wilcox, S., Wilbur, J., Thompson, J. L., ... &
Evenson, K. R. (2003). Quantitative study of correlates of physical activity in women from
diverse racial/ethnic groups: The Women's Cardiovascular Health Network Project summary and
conclusions. American Journal of Preventive Medicine, 25(3), 93-103.
Fischer, I. D., Brown, D. R., Blanton, C. J., Casper, M. L., Croft, J. B., & Brownson, R. C. (1999).
Physical activity patterns of Chippewa and Menominee Indians: The inter-tribal heart project.
American Journal of Preventive Medicine, 17(3), 189-197.
Fleury, J., & Lee, S. M. (2006). The social ecological model and physical activity in African American
women. American Journal of Community Psychology, 37(1-2), 141-154.
Floyd, M. F., Spengler, J. O., Maddock, J. E., Gobster, P. H., & Suau, L. (2008). Environmental and
social correlates of physical activity in neighborhood parks: An observational study in Tampa and
Chicago. Leisure Sciences, 30(4), 360-375.
Francis, J., Giles-Corti, B., Wood, L., & Knuiman, M. (2012). Creating sense of community: The role of
public space. Journal of Environmental Psychology, 32(4), 401-409.
Franz, M., Lensche, H., & Schmitz, N. (2003). Psychological distress and socioeconomic status in single
mothers and their children in a German city. Social Psychiatry and Psychiatric Epidemiology,
38(2), 59-68.
Folsom, A. R., Cook, T. C., Sprafka, J. M., Burke, G. L., Norsted, S. W., & Jacobs, D. R. (1991).
Differences in leisure-time physical activity levels between blacks and whites in population-based
samples: The Minnesota Heart Survey. Journal of Behavioral Medicine, 14(1), 1-9.
Fulton, J. E., Wargo, J., & Loustalot, F. (2011, June). Healthy people 2020: Physical activity objectives
for the future. Research Digest of the President’s Council on Fitness, Sports & Nutrition.
Retrieved from https://www.presidentschallenge.org/informed/digest/docs/201106digest.pdf.

90

Furnham, A., & Shiekh, S. (1993). Gender, generational and social support correlates of mental health in
Asian immigrants. International Journal of Social Psychiatry, 39(1), 22-33.
Gale, C. R., Dennison, E. M., Cooper, C., & Sayer, A. A. (2011). Neighbourhood environment and
positive mental health in older people: The Hertfordshire Cohort Study. Health & Place, 17(4),
867-874.
Galea, S., Ahern, J., Rudenstine, S., Wallace, Z., & Vlahov, D. (2005). Urban built environment and
depression: a multilevel analysis. Journal of Epidemiology & Community Health, 59(10), 822827.
Ghaffarian, S. (1998). The acculturation of Iranian immigrants in the United States and the implications
for mental health. The Journal of Social Psychology, 138(5), 645-654.
Gong, F., Xu, J., Fujishiro, K., & Takeuchi, D. T. (2011). A life course perspective on migration and
mental health among Asian immigrants: The role of human agency. Social Science & Medicine,
73(11), 1618-1626.
Goodwin, R. D. (2003). Association between physical activity and mental disorders among adults in the
United States. Preventive Medicine, 36(6), 698-703.
Gordon-Larsen, P., Nelson, M. C., Page, P., & Popkin, B. M. (2006). Inequality in the built environment
underlies key health disparities in physical activity and obesity. Pediatrics, 117(2), 417-424.
Grzywacz, J. G., & Fuqua, J. (2000). The social ecology of health: Leverage points and linkages.
Behavioral Medicine, 26(3), 101-115.
Gushulak, B. D., & MacPherson, D. W. (2006). The basic principles of migration health: population
mobility and gaps in disease prevalence. Emerging Themes in Epidemiology, 3(1), 3.
Hickerson, B. D. (2009). Individual, social, physical environmental, and organizational correlates of
children’s summer camp-based physical activity (Unpublished doctoral dissertation). North
Carolina State University, Raleigh, North Carolina.
Holtan, M. T., Dieterlen, S. L., & Sullivan, W. C. (2015). Social life under cover: Tree canopy and social
capital in Baltimore, Maryland. Environment and Behavior, 47(5), 502-525.

91

Hong, S., Zhang, W., & Walton, E. (2014). Neighborhoods and mental health: Exploring ethnic density,
poverty, and social cohesion among Asian Americans and Latinos. Social Science & Medicine,
111, 117-124.
Hooker, S. P., Wilson, D. K., Griffin, S. F., & Ainsworth, B. E. (2005). Perceptions of environmental
supports for physical activity in African American and white adults in a rural county in South
Carolina. Preventing Chronic Disease, 2(4), 1-10.

Hovey, J. D., & Magaña, C. (2000). Acculturative stress, anxiety, and depression among Mexican
immigrant farmworkers in the Midwest United States. Journal of Immigrant Health, 2(3), 119131.
Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary
Journal, 6(1), 1-55.
Hu, F. B., Li, T. Y., Colditz, G. A., Willett, W. C., & Manson, J. E. (2003). Television watching and
other sedentary behaviors in relation to risk of obesity and type 2 diabetes mellitus in women. The
Journal of the American Medical Association, 289(14), 1785-1791.
Humpel, N., Marshall, A. L., Leslie, E., Bauman, A., & Owen, N. (2004). Changes in neighborhood
walking are related to changes in perceptions of environmental attributes. Annals of Behavioral
Medicine, 27(1), 60-67.
Huston, S. L., Evenson, K. R., Bors, P., & Gizlice, Z. (2003). Neighborhood environment, access to
places for activity, and leisure-time physical activity in a diverse North Carolina population.
American Journal of Health Promotion, 18(1), 58-69.
Hwang, W. C., & Ting, J. Y. (2008). Disaggregating the effects of acculturation and acculturative stress
on the mental health of Asian Americans. Cultural Diversity and Ethnic Minority Psychology,
14(2), 147-154.

92

Huston, S. L., Evenson, K. R., Bors, P., & Gizlice, Z. (2003). Neighborhood environment, access to
places for activity, and leisure-time physical activity in a diverse North Carolina population.
American Journal of Health Promotion, 18(1), 58-69.
Iverson, D. C., Fielding, J. E., Crow, R. S., & Christenson, G. M. (1985). The promotion of physical
activity in the United States population: the status of programs in medical, worksite, community,
and school settings. Public Health Reports, 100(2), 212-224.
Janisse, H. C., Nedd, D., Escamilla, S., & Nies, M. A. (2004). Physical activity, social support, and family
structure as determinants of mood among European-American and African-American women.
Women & Health, 39(1), 101-116.
Janssen, I. (2014). Crime and perceptions of safety in the home neighborhood are independently
associated with physical activity among 11–15year olds. Preventive Medicine, 66, 113-117.
Joiner Jr, T. E., & Walker, R. L. (2002). Construct validity of a measure of acculturative stress in African
Americans. Psychological Assessment, 14(4), 462-466.
Kandula, N. R., & Lauderdale, D. S. (2005). Leisure time, non-leisure time, and occupational physical
activity in Asian Americans. Annals of Epidemiology, 15(4), 257-265.
Kelloway, E. K. (2014). Using Mplus for structural equation modeling: A researcher's guide. Thousand
Oaks, CA: Sage Publications.
Kessler, R. C., Andrews, G., Colpe, L. J., Hiripi, E., Mroczek, D. K., Normand, S. L., ... & Zaslavsky, A.
M. (2002). Short screening scales to monitor population prevalences and trends in non-specific
psychological distress. Psychological Medicine, 32(6), 959-976.
Kim, B. S., & Omizo, M. M. (2005). Asian and European American cultural values, collective self-esteem,
acculturative stress, cognitive flexibility, and general self-efficacy among Asian American
college students. Journal of Counseling Psychology, 52(3), 412-419.

93

Kim, J., Suh, W., Kim, S., & Gopalan, H. (2012). Coping strategies to manage acculturative stress:
Meaningful activity participation, social support, and positive emotion among Korean immigrant
adolescents in the USA. International Journal of Qualitative Studies on Health and Well-being,
7(1), 18870.
King, A. C., Castro, C., Wilcox, S., Eyler, A. A., Sallis, J. F., & Brownson, R. C. (2000). Personal and
environmental factors associated with physical inactivity among different racial–ethnic groups of
US middle-aged and older-aged women. Health Psychology, 19(4), 354-364.
King, A. C., Stokols, D., Talen, E., Brassington, G. S., & Killingsworth, R. (2002). Theoretical
approaches to the promotion of physical activity: Forging a transdisciplinary paradigm.
American Journal of Preventive Medicine, 23(2), 15-25.
Kirmayer, L. J., Narasiah, L., Munoz, M., Rashid, M., Ryder, A. G., Guzder, J., ... & Pottie, K. (2011).
Common mental health problems in immigrants and refugees: General approach in primary care.
Canadian Medical Association Journal, 183(12), E959-E967.
Kline, R.B. (2005). Principles and Practice of Structural Equation Modeling (2nd ed.). New York, NY:
Guilford Publication, Inc.
Krizek, K. J., Birnbaum, A. S., & Levinson, D. M. (2004). A schematic for focusing on youth in
investigations of community design and physical activity. American Journal of

Health

Promotion, 19(1), 33-38.
Kuo, F. E., Sullivan, W. C., Coley, R. L., & Brunson, L. (1998). Fertile Ground for Community:
Inner‐City Neighborhood Common Spaces. American Journal of Community Psychology,
26(6), 823-851.
Kweon, B. S., Sullivan, W. C., & Wiley, A. R. (1998). Green common spaces and the social integration
of inner-city older adults. Environment and behavior, 30(6), 832-858.
Lavizzo-Mourey, R., & McGinnis, J. M. (2003). Making the case for active living communities.
American Journal of Public Health, 93(9), 1386-1388.

94

Lee, C., & Moudon, A. V. (2008). Neighbourhood design and physical activity. Building Research &
Information, 36(5), 395-411.
Lee, S. K., Sobal, J., & Frongillo, E. A. (2000). Acculturation and health in Korean Americans. Social
Science & Medicine, 51(2), 159-173.
Leong, F., Park, Y. S., & Kalibatseva, Z. (2013). Disentangling immigrant status in mental health:
Psychological protective and risk factors among Latino and Asian American immigrants.
American Journal of Orthopsychiatry, 83(2pt3), 361-371.
Leslie, E., & Cerin, E. (2008). Are perceptions of the local environment related to neighbourhood
satisfaction and mental health in adults? Preventive Medicine, 47(3), 273-278.
Lewin, K. (1935). A dynamic theory of personality. New York: McGraw‐Hill.
Li, K., Seo, D. C., Torabi, M. R., Peng, C. Y. J., Kay, N. S., & Kolbe, L. J. (2012). Social-ecological
factors of leisure-time physical activity in Black adults. American Journal of Health Behavior,
36(6), 797-810.
Li, M. Z., & Stodolska, M. (2006). Transnationalism, leisure, and Chinese graduate students in the United
States. Leisure Sciences, 28(1), 39-55.
Maas, J., Van Dillen, S. M., Verheij, R. A., & Groenewegen, P. P. (2009). Social contacts as a possible
mechanism behind the relation between green space and health. Health & Place, 15(2), 586-595.
Marcus, B., Owen, N., Forsyth, L., Cavill, N., & Fridinger, F. (1998). Physical activity interventions
using mass media, print media, and information technology. American Journal of Preventive
Medicine, 15(4), 362-378.
Marquez, D. X., & McAuley, E. (2006). Social cognitive correlates of leisure time physical activity
among Latinos. Journal of Behavioral Medicine, 29(3), 281-289.
Matsuoka, J. K., Breaux, C., & Ryujin, D. H. (1997). National utilization of mental health services by
Asian Americans/Pacific Islanders. Journal of Community Psychology, 25(2), 141-145.

95

Maxwell, A. E., Crespi, C. M., Alano, R. E., Sudan, M., & Bastani, R. (2012). Health risk behaviors
among five Asian American subgroups in California: Identifying intervention priorities. Journal
of Immigrant and Minority Health, 14(5), 890-894.
Mayer, J. A., Jermanovich, A., Wright, B. L., Elder, J. P., Drew, J. A., & Williams, S. J. (1994). Changes
in health behaviors of older adults: the San Diego Medicare Preventive Health Project. Preventive
Medicine, 23(2), 127-133.
McAuley, E. (1992). The role of efficacy cognitions in the prediction of exercise behavior in middle-aged
adults. Journal of Behavioral Medicine, 15(1), 65-88.
McLafferty Jr, C. L., Wetzstein, C. J., & Hunter, G. R. (2004). Resistance training is associated with
improved mood in healthy older adults. Perceptual and Motor Skills, 98(3), 947-957.
McLeroy, K. R., Bibeau, D., Steckler, A., & Glanz, K. (1988). An ecological perspective on health
promotion programs. Health Education Quarterly, 15(4), 351-377.
Mehta, S. (1998). Relationship between acculturation and mental health for Asian Indian immigrants.
Genetic, Social, and General Psychology Monographs, 24(1), 61-78.
Mendes de Leon, C. F., Cagney, K. A., Bienias, J. L., Barnes, L. L., Skarupski, K. A., Scherr, P. A., &
Evans, D. A. (2009). Neighborhood social cohesion and disorder in relation to walking in
community-dwelling older adults: a multilevel analysis. Journal of Aging and Health, 21(1), 155171.
Meyer, O. L., Castro-Schilo, L., & Aguilar-Gaxiola, S. (2014). Determinants of mental health and selfrated health: A model of socioeconomic status, neighborhood safety, and physical activity.
American Journal of Public Health, 104(9), 1734-1741.
Mier, N., Ory, M. G., & Medina, A. A. (2010). Anatomy of culturally sensitive interventions promoting
nutrition and exercise in Hispanics: A critical examination of existing literature. Health
Promotion Practice, 11(4), 541-554.
Molina-García, J., Castillo, I., & Queralt, A. (2011). Leisure-time physical activity and psychological
well-being in university students. Psychological Reports, 109(2), 453-460.

96

Molnar, B. E., Gortmaker, S. L., Bull, F. C., & Buka, S. L. (2004). Unsafe to play? Neighborhood
disorder and lack of safety predict reduced physical activity among urban children and
adolescents. American Journal of Health Promotion, 18(5), 378-386.
Moos, R. H. (1979). Social‐ecological perspectives on health. In G. C. Stone, F. Cohen, & N. E. Adler
(Eds.), Health psychology: A handbook: Theories, applications, and challenges of a
psychological approach to the health care system (pp. 523‐547). San Francisco, CA: Jossey‐Bass.
Morris, K. S., McAuley, E., & Motl, R. W. (2008). Self-efficacy and environmental correlates of physical
activity among older women and women with multiple sclerosis. Health Education Research,
23(4), 744-752.
Motl, R. W., Dishman, R. K., Saunders, R. P., Dowda, M., & Pate, R. R. (2006). Perceptions of physical
and social environment variables and self-efficacy as correlates of self-reported physical activity
among adolescent girls. Journal of Pediatric Psychology, 32(1), 6-12.
Motl, R. W., Dishman, R. K., Ward, D. S., Saunders, R. P., Dowda, M., Felton, G., & Pate, R. R. (2005).
Perceived physical environment and physical activity across one year among adolescent girls:
Self-efficacy as a possible mediator? Journal of Adolescent Health, 37(5), 403-408.
Mueller, R. O., & Hancock, G. R. (2010). Structural equation modeling. In G. R. Hancock & R. O.
Mueller (Eds.), The reviewer’s guide to quantitative methods in the social sciences (pp. 371–383).
New York, NY: Routledge.
Murillo, R., Echeverria, S., & Vasquez, E. (2016). Differences in neighborhood social cohesion and
aerobic physical activity by Latino subgroup. SSM-Population Health, 2, 536-541.
Negy, C., & Woods, D. J. (1992). The importance of acculturation in understanding research with
Hispanic-Americans. Hispanic Journal of Behavioral Sciences, 14(2), 224-247.
Netto, G., Bhopal, R., Lederle, N., Khatoon, J., & Jackson, A. (2010). How can health promotion
interventions be adapted for minority ethnic communities? Five principles for guiding the
development of behavioural interventions. Health Promotion International, 25(2), 248-257.

97

Oh, Y., Koeske, G. F., & Sales, E. (2002). Acculturation, stress, and depressive symptoms among Korean
immigrants in the United States. The Journal of Social Psychology, 142(4), 511- 526.
Owen, N., Healy, G. N., Matthews, C. E., & Dunstan, D. W. (2010). Too much sitting: the populationhealth science of sedentary behavior. Exercise and Sport Sciences Reviews, 38(3), 105-113.
Paffenbarger Jr, R. S., Lee, I. M., & Leung, R. (1994). Physical activity and personal characteristics
associated with depression and suicide in American college men. Acta Psychiatrica Scandinavica,
89(s337), 16-22.
Pate, R. R., Pratt, M., Blair, N., Haskell, C., Macera, A., Bouchard, C., et al. (1995). Physical activity and
public health. A recommendation from the Centers for Disease Control and Prevention and the
American College of Sports Medicine. Journal of the American Medical Association, 273(5),
402‐407.
Payne, L., Ainsworth, B., & Godbey, G. (2010). Leisure, health, and wellness: Making the connections.
State College, PA: Venture Publishing.
Peters, K., Elands, B., & Buijs, A. (2010). Social interactions in urban parks: Stimulating social cohesion?
Urban Forestry & Urban Greening, 9(2), 93-100.
Pew Research Center (2013, April 4). The Rise of Asian Americans. Retrieved from
http://www.pewsocialtrends.org/files/2013/04/Asian-Americans-new-full-report-042013.pdf
Powell, L. M., Slater, S., Chaloupka, F. J., & Harper, D. (2006). Availability of physical activity–related
facilities and neighborhood demographic and socioeconomic characteristics: A national study.
American Journal of Public Health, 96(9), 1676-1680.
Reijneveld, S. A., Westhoff, M. H., & Hopman-Rock, M. (2003). Promotion of health and physical
activity improves the mental health of elderly immigrants: Results of a group randomised
controlled trial among Turkish immigrants in the Netherlands aged 45 and over. Journal of
Epidemiology & Community Health, 57(6), 405-411.

98

Rice, K. G., Choi, C. C., Zhang, Y., Morero, Y. I., & Anderson, D. (2012). Self-critical perfectionism,
acculturative stress, and depression among international students. The Counseling Psychologist,
40(4), 575-600.
Rios, R., Aiken, L. S., & Zautra, A. J. (2011). Neighborhood contexts and the mediating role of
neighborhood social cohesion on health and psychological distress among Hispanic and nonHispanic residents. Annals of Behavioral Medicine, 43(1), 50-61.
Ritsher, J. E., Warner, V., Johnson, J. G., & Dohrenwend, B. P. (2001). Inter-generational longitudinal
study of social class and depression: A test of social causation and social selection models. The
British Journal of Psychiatry, 178(40), s84-s90.
Ritsner, M., Ponizovsky, A., Nechamkin, Y., & Modai, I. (2001). Gender differences in psychosocial risk
factors for psychological distress among immigrants. Comprehensive Psychiatry, 42(2), 151-160.
Roh, S., Jang, Y., Chiriboga, D. A., Kwag, K. H., Cho, S., & Bernstein, K. (2011). Perceived
neighborhood environment affecting physical and mental health: A study with Korean American
older adults in New York City. Journal of Immigrant and Minority Health, 13(6), 1005-1012.
Ross, C. E. (2000). Walking, exercising, and smoking: Does neighborhood matter? Social Science &
Medicine, 51(2), 265-274.
Ruchlin, H. S., & Lachs, M. S. (1999). Prevalence and correlates of exercise among older adults. Journal
of Applied Gerontology, 18(3), 341-357.
Rudmin, F. (2009). Constructs, measurements and models of acculturation and acculturative stress.
International Journal of Intercultural Relations, 33(2), 106-123.
Ryder, A. G., Alden, L. E., & Paulhus, D. L. (2000). Is acculturation unidimensional or bidimensional? A
head-to-head comparison in the prediction of personality, self-identity, and adjustment. Journal of
Personality and Social Psychology, 79(1), 49-65.
Saelens, B. E., Sallis, J. F., Black, J. B., & Chen, D. (2003). Neighborhood-based differences in physical
activity: An environment scale evaluation. American Journal of Public Health, 93(9), 1552-1558.

99

Sallis, J., Bauman, A., & Pratt, M. (1998). Environmental and policy interventions to promote physical
activity. American Journal of Preventive Medicine, 15(4), 379-397.
Sallis, J. F., Cervero, R. B., Ascher, W., Henderson, K. A., Kraft, M. K., & Kerr, J. (2006). An ecological
approach to creating active living communities. Annual Review of Public Health, 27, 297-322.
Sallis, J. F., Owen, N., & Fisher, E. (2015). Ecological models of health behavior. In Glanz, K., Rimer, B.
K., & Viswanath, K. (Eds.), Health behavior and health education: Theory, research, and
practice (4th ed.) (pp. 465-485). San Francisco, CA: John Wiley & Sons.
Sam, D. L., & Berry, J. W. (2010). Acculturation when individuals and groups of different cultural
backgrounds meet. Perspectives on Psychological Science, 5(4), 472-481.
Sampson, R. J., Raudenbush, S. W., & Earls, F. (1997). Neighborhoods and violent crime: A multilevel
study of collective efficacy. Science, 277(5328), 918-924.
Schiller, J. S., Ward, B. W., Freeman, G., & Clarke, T. C. (2014). Early release of selected estimates
based on data from the January–September 2014 National Health Interview Survey. Retrieved
from http://www.cdc.gov/nchs/nhis.htm
Shekunov, J. (2016). Immigration and Risk of Psychiatric Disorders: A Review of Existing Literature.
American Journal of Psychiatry Residents' Journal, 11(02), 3-5.
Shen, B. J., & Takeuchi, D. T. (2001). A structural model of acculturation and mental health status among
Chinese Americans. American Journal of Community Psychology, 29(3), 387-418.
Shim, G., Freund, H., Stopsack, M., Kämmerer, A., & Barnow, S. (2014). Acculturation, self‐construal,
mental and physical health: An explorative study of East Asian students in Germany.
International Journal of Psychology, 49(4), 295-303.
Singh, S., McBride, K., & Kak, V. (2015). Role of social support in examining acculturative stress and
psychological distress among Asian American immigrants and three sub- groups: Results from
NLAAS. Journal of Immigrant and Minority Health, 17(6), 1597-1606.
SIP 4-99 Research Group. (2002). Environmental supports for physical activity questionnaire. Retrieved
from http://prevention.sph.sc.edu/tools/docs/Env_Supports_for_PA.pdf

100

Sirin, S. R., Ryce, P., Gupta, T., & Rogers-Sirin, L. (2013). The role of acculturative stress on mental
health symptoms for immigrant adolescents: A longitudinal investigation. Developmental
Psychology, 49(4), 736-748.
Smokowski, P. R., & Bacallao, M. L. (2007). Acculturation, internalizing mental health symptoms, and
self-esteem: Cultural experiences of Latino adolescents in North Carolina. Child Psychiatry and
Human Development, 37(3), 273-292.
Snowden, L. R., & Cheung, F. K. (1990). Use of inpatient mental health services by members of ethnic
minority groups. American Psychologist, 45(3), 347-355.
Sobel, M. E. (1982). Asymptotic confidence intervals for indirect effects in structural equation models.
Sociological Methodology, 13, 290-312.
Spencer, M. S., Chen, J., Gee, G. C., Fabian, C. G., & Takeuchi, D. T. (2010). Discrimination and mental
health–related service use in a national study of Asian Americans. American Journal of Public
Health, 100(12), 2410-2417.
Sprinthall, R. C. (1994). Basic statistical analysis (4th ed.). Boston, MA: Allyn & Bacon.
Srinivasan, S., O’Fallon, L. R., & Dearry, A. (2003). Creating healthy communities, healthy homes,
healthy people: Initiating a research agenda on the built environment and public health. American
Journal of Public Health, 93(9), 1446-1450.
Stanis, S. A. W., Schneider, I. E., Chavez, D. J., & Shinew, K. J. (2009). Visitor constraints to physical
activity in park and recreation areas: Differences by race and ethnicity. Journal of Park &
Recreation Administration, 27(3), 78-95.
Steiger, J. H. (1990). Structural model evaluation and modification: An interval estimation approach.
Multivariate Behavioral Research, 25(2), 173-180.
Stella, S. Y., Beasley, J. M., Kwon, S. C., Huang, K. Y., Trinh-Shevrin, C., & Wylie-Rosett, J. (2016).
Acculturation and activity behaviors in Chinese American immigrants in New York City.
Preventive Medicine Reports, 4, 404-409.

101

Stephens, T. (1998). Physical activity and mental health in the United States and Canada: Evidence from
four population surveys. Preventive Medicine, 17(1), 35-47.
Sternfeld, B., Ainsworth, B. E., & Quesenberry Jr, C. P. (1999). Physical activity patterns in a diverse
population of women. Preventive Medicine, 28(3), 313-323.
Stokols, D. (1992). Establishing and maintaining healthy environments: Toward a social ecology of
health promotion. American Psychologist, 47(1), 6-22.
Stokols, D. (1996). Translating social ecological theory into guidelines for community health promotion.
American Journal of Health Promotion, 10(4), 282-298.
Stodolska, M. (1998). Assimilation and leisure constraints: Dynamics of constraints on leisure in
immigrant populations. Journal of Leisure Research, 30(4), 521-551.
Stodolska, M., & Alexandris, K. (2004). The role of recreational sport in the adaptation of first generation
immigrants in the United States. Journal of Leisure Research, 36(3), 379-413.
Stodolska, M., & Floyd, M. F. (2016). Leisure, race, ethnicity, and immigration. In G. Walker, D. Scott,
and M. Stodolska (Eds.). Leisure matters: The state and future of leisure studies (pp. 243-252).
State College, PA: Venture Publishing.
Stormshak, E. A., Connell, A. M., Véronneau, M. H., Myers, M. W., Dishion, T. J., Kavanagh, K., &
Caruthers, A. S. (2011). An ecological approach to promoting early adolescent mental health and
social adaptation: Family‐centered intervention in public middle schools. Child Development,
82(1), 209-225.
Sweatt, S. K., Willig, A. L., Agne, A. A., Powell, J. L., & Cherrington, A. L. (2015). Physical activity
patterns of Latina immigrants living in Alabama. Journal of Racial and Ethnic Health Disparities,
2(3), 365-372.
Tabak, R. G., Jones, E., Jacobs, J. A., Dobbs, T., Sutton, V., Dove, C., & Brownson, R. C. (2013). Policy
perceptions related to physical activity and healthy eating in Mississippi. Journal of Public
Health Management and Practice, 19(301), S97-S104.

102

Taylor, W. C., Poston, W. S. C., Jones, L., & Kraft, M. K. (2006). Environmental justice: Obesity,
physical activity, and healthy eating. Journal of Physical Activity and Health, 3(1), S30-S54.
Taylor, W. C., Sallis, J. F., Lees, E., Hepworth, J. T., Feliz, K., Volding, D. C., ... & Tobin, J. N. (2007).
Changing social and built environments to promote physical activity: Recommendations from
low income, urban women. Journal of Physical Activity and Health, 4(1), 54-65.
Thomas, A., & Ashcraft, A. (2013). Type 2 diabetes risk among Asian Indians in the US: A pilot study.
Nursing Research and Practice, 2013, 1-8.
Torres, L. (2010). Predicting levels of Latino depression: Acculturation, acculturative stress, and coping.
Cultural Diversity and Ethnic Minority Psychology, 16(2), 256-263.
Tremblay, M. S., Bryan, S. N., Pérez, C. E., Ardern, C. I., & Katzmarzyk, P. T. (2006). Physical activity
and immigrant status: Evidence from the Canadian community health survey. Canadian Journal
of Public Health, 97(4), 277-282.
Trost, S. G., Owen, N., Bauman, A. E., Sallis, J. F., & Brown, W. (2002). Correlates of adults’
participation in physical activity: Review and update. Medicine & Science in Sports & Exercise,
34(12), 1996-2001.
U.S. Census. (2013). State and County Quick Facts. Retrieved from
http://quickfacts.census.gov/qfd/states/00000.html
U.S. Department of Health and Human Services (2008a, October). Phase I Report - Recommendations for
the Framework and Format of Healthy People 2020. Retrieved from
http://healthypeople.gov/2020/about/advisory/Reports.aspx.
U.S. Department of Health and Human Services (2008b, October). 2008 Physical Activity Guidelines for
Americans. Retrieved from https://health.gov/paguidelines/pdf/paguide.pdf.
U.S. Department of Health and Human Services (2010, November). Healthy People 2020. Retrieved from
https://www.healthypeople.gov/sites/default/files/HP2020_brochure_with_LHI_508_FNL.pdf.
Vaske, J. J. (2008). Survey research and analysis: Applications in parks, recreation, and human
dimensions. State College, PA: Venture Publishing.

103

Voorhees, C. C., & Young, D. R. (2003). Personal, social, and physical environmental correlates of
physical activity levels in urban Latinas. American Journal of Preventive Medicine, 25(3), 61-68.
Wilbur, J., Chandler, P., Dancy, B., Choi, J., & Plonczynski, D. (2002). Environmental, policy, and
cultural factors related to physical activity in urban, African American women. Women & Health,
36(2), 17-28.
Wilbur, J., Miller, M. A., Chandler, P., & McDevitt, J. (2003). Determinants of physical activity and
adherence to a 24‐week home‐based walking program in African American and Caucasian
women. Research in Nursing & Health, 26(3), 213-224.
Wilcox, S., Castro, C., King, A. C., Housemann, R., & Brownson, R. C. (2000). Determinants of leisure
time physical activity in rural compared with urban older and ethnically diverse women in the
United States. Journal of Epidemiology and Community Health, 54(9), 667-672.
Williams, D. R., Haile, R., González, H. M., Neighbors, H., Baser, R., & Jackson, J. S. (2007). The
mental health of Black Caribbean immigrants: Results from the National Survey of American
Life. American Journal of Public Health, 97(1), 52-59.
Wilton, L., & Constantine, M. G. (2003). Length of residence, cultural adjustment difficulties, and
psychological distress symptoms in Asian and Latin American international college students.
Journal of College Counseling, 6(2), 177-186.
Woodcock, J., Franco, O. H., Orsini, N., & Roberts, I. (2010). Non-vigorous physical activity and all
cause mortality: Systematic review and meta-analysis of cohort studies. International Journal of
Epidemiology, 40(1), 121-138.
World Health Organization. (2014). Global status report on noncommunicable diseases 2014. Retrieved
from http://www.who.int/nmh/publications/ncd-status-report-2014/en/
World Health Organization. (2017). Obesity and overweight. Retrieved from
http://www.who.int/mediacentre/factsheets/fs311/en/
Yancey, A. K., Ory, M. G., & Davis, S. M. (2006). Dissemination of physical activity promotion
interventions in underserved populations. American Journal of Preventive Medicine, 31(4), 82-91.

104

Yang, K., Laffrey, S. C., Stuifbergen, A., Im, E. O., May, K., & Kouzekanani, K. (2007). Leisure-time
physical activity among midlife Korean immigrant women in the US. Journal of Immigrant and
Minority Health, 9(4), 291-298.
Yeh, C. J. (2003). Age, acculturation, cultural adjustment, and mental health symptoms of Chinese,
Korean, and Japanese immigrant youths. Cultural Diversity and Ethnic Minority Psychology, 9(1),
34-48.
Yi, S. S., Trinh-Shevrin, C., Yen, I. H., & Kwon, S. C. (2016). Racial/Ethnic Differences in Associations
Between Neighborhood Social Cohesion and Meeting Physical Activity Guidelines, United States,
2013-2014. Preventing Chronic Disease, 13, E165-E165.
Yip, T., Gee, G. C., & Takeuchi, D. T. (2008). Racial discrimination and psychological distress: The
impact of ethnic identity and age among immigrant and United States-born Asian adults.
Developmental Psychology, 44(3), 787-800.
Yoon, E., Chang, C. T., Kim, S., Clawson, A., Cleary, S. E., Hansen, M., ... & Gomes, A. M. (2013). A
meta-analysis of acculturation/enculturation and mental health. Journal of Counseling Psychology,
60(1), 15-30.
Yu, P., & Berryman, D. L. (1996). The relationship among self-esteem, acculturation, and recreation
participation of recently arrived Chinese immigrant adolescents. Journal of Leisure Research,
28(4), 251-273.
Zhang, W., Hong, S., Takeuchi, D. T., & Mossakowski, K. N. (2012). Limited English proficiency and
psychological distress among Latinos and Asian Americans. Social Science & Medicine, 75(6),
1006-1014.
Zhang, W., & Ta, V. M. (2009). Social connections, immigration-related factors, and self-rated physical
and mental health among Asian Americans. Social Science & Medicine, 68(12), 2104-2112.
Zong, J., & Batalova, J. (2016, January). Asian Immigrants in the United States. Retrieved from
https://www.migrationpolicy.org/article/asian-immigrants-united-states.

105

Appendix
Instrument
Survey Information
You are invited to participate in a survey conducted by Jaehyun Kim, a Ph.D. student in
the Department of Recreation, Park, and Tourism Management. The purpose of the research is to examine
culture and its relationships with physical activity and mental health among Asian immigrants in the
United States.
The survey will take approximately 15 minutes to complete. You must be at least 18 years old to
participate. There are no known risks or direct benefits to you for participating in the study. Your
participation is completely voluntary and you may withdraw your consent at any time without
consequence. Your responses are confidential and all information obtained from this study is coded in
such a way to protect your anonymity. There is no compensation to you for participating in the study. The
study results will only be reported in the form of group data. They will be available to you upon request.
If you have any questions about this study or the procedures, you may contact Jaehyun Kim
(juk314@psu.edu) or his supervisor, Dr. Mowen (ajm194@psu.edu). You may print and keep a copy of
this form for your records. Questions or concerns about your rights as a research participant may be
directed to the IRB office Suite #205, Pennsylvania State University, University Park, PA 16802; 814865-1775.
Please indicate your willingness to participate by checking the box below and clicking next button to
begin the survey. If you do not wish to participate, simply close your browser.

I am at least 18 years old, understand my rights as a research participant, and consent to completing
the survey.
I do not agree to participate.
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The following set of questions will ask about the time you spend doing different types of physical
activity in a typical week.
Think first about the time you spend doing work. Think of work as the things that you have to do
such as paid or unpaid work, study/training, household chores, harvesting food/crops, fishing or
hunting for food, seeking employment.
In answering the following questions, 'vigorous-intensity activities' are activities that require hard
physical effort and cause large increases in breathing or heart rate. 'Moderate-intensity activities' are
activities that require moderate physical effort and cause small increases in breathing or heart rate.
Q1 Does your work involve vigorous-intensity activity that causes large increases in breathing or heart
rate like [carrying or lifting heavy loads, digging or construction work] for at least 10 minutes
continuously?
1 = YES

2 = No

→ If No, go to Question 4

Q2 In a typical week, on how many days do you do vigorous-intensity activities as part of your work?
Number of days _____
Q3 How much time do you spend doing vigorous-intensity activities at work on a typical day?
_________ minutes
Q4 Does your work involve moderate-intensity activity, that causes small increases in breathing or heart
rate such as brisk walking [or carrying light loads] for at least 10 minutes continuously?
1 = YES

2 = No

→ If No, go to Question 7

Q5 In a typical week, on how many days do you do moderate-intensity activities as part of your work?
Number of days _____
Q6 How much time do you spend doing moderate-intensity activities at work on a typical day?
_________ minutes
The next questions exclude the physical activities at work that you have already mentioned. Now I
would like to ask you about the usual way you travel to and from places. For example to work, for
shopping, to market, to place of worship.
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Q7 Do you walk or use a bicycle (pedal cycle) for at least 10 minutes continuously to get to and from
places?
1 = YES

2 = No

→ If No, go to Question 10

Q8 In a typical week, on how many days do you walk or bicycle for at least 10 minutes continuously to
get to and from places?
Number of days _____
Q9 How much time do you spend walking or bicycling for travel on a typical day?
_________ minutes
The next questions exclude the work and transport activities that you have already mentioned. Now
I would like to ask you about sports, fitness and recreational activities (leisure).
Q10 Do you do any vigorous-intensity sports, fitness or recreational (leisure) activities that cause large
increases in breathing or heart rate like [running or football] for at least 10 minutes continuously?
1 = YES

2 = No

→ If No, go to Question 13

Q11 In a typical week, on how many days do you do vigorous-intensity sports, fitness or recreational
(leisure) activities?
Number of days _____
Q12 How much time do you spend doing vigorous-intensity sports, fitness or recreational activities on a
typical day?
_________ minutes
Q13 Do you do any moderate-intensity sports, fitness or recreational (leisure) activities that cause a small
increase in breathing or heart rate such as brisk walking, [cycling, swimming, volleyball] for at least 10
minutes continuously?
1 = YES

2 = No

→ If No, go to Question 16

Q14 In a typical week, on how many days do you do moderate-intensity sports, fitness or recreational
(leisure) activities?
Number of days _____
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Q15 How much time do you spend doing moderate-intensity sports, fitness or recreational (leisure)
activities on a typical day?
_________ minutes
The following question is about sitting or reclining at work, at home, getting to and from places, or
with friends including time spent sitting at a desk, sitting with friends, traveling in car, bus, train,
reading, playing cards or watching television, but do not include time spent sleeping.
Q16 How much time do you usually spend sitting or reclining on a typical day?
_________ minutes
The following set of questions concern how you have been feeling over the past 30 days. Check a
box below each question that best represents how you have been.
Q17 During the last 30 days, about how often did you ... ?

feel tired out for no good reason
feel nervous
feel so nervous that nothing could calm you down
feel hopeless
feel restless or fidgety
feel so restless you could not sit still
feel depressed
feel that everything was an effort
feel so sad that nothing could cheer you up
feel worthless

Never

Rarely

Sometimes

Often

1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4

Almost
Always
5
5
5
5
5
5
5
5
5
5

The following set of questions are designed to ask you about self-efficacy for your leisure time
physical activity (sports, fitness, and recreational activities). Please indicate in each of the blanks in
the column how confident you are that you could participate in leisure time physical activity in the
event that any of the following situations were to occur.
FOR EXAMPLE:
In the first item, if you have complete confidence that you could exercise even if “the weather was very
bad,” you would type 100. If however, you had no confidence at all that you could exercise (that is,
confidence you would not exercise), you would type 0.
Q18 I believe I could participate in leisure-time physical activities you like (sports, fitness, and
recreational activities) if:
(0-100)
1. The weather was very bad (hot, humid, rainy, cold)
[
]
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2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

I was bored by the activity.
I was on vacation.
I was not interested in the activity.
I felt pain or discomfort when participating in the
activity.
I had to do the activity alone.
It was not fun or enjoyable.
It became difficult to get to a location for the
activity.
My schedule conflicted with the activity.
I felt self-conscious about my appearance when I do
the activity.
My family or friends do not offer me any
encouragement.
I was under personal stress of some kind.
I didn't like the particular activity program that I
was involved in.

[
[
[

]
]
]

[

]

[
[

]
]

[

]

[

]

[

]

[

]

[

]

[

]

The following set of questions asks about your relationship with neighbors.
Q19 How strongly you agree that...
People around here are willing to help their neighbors
This is a close-knit neighborhood
People in this neighborhood can be trusted
People in this neighborhood get along with each other
People in this neighborhood share the same values

SD
1
1
1
1
1

D
2
2
2
2
2

N
3
3
3
3
3

A
4
4
4
4
4

SA
5
5
5
5
5

The following set of questions is related to culture. Please check one of the boxes to indicate your
level of agreement or disagreement for each statement.
Note: Cultural traditions/heritage culture refers to your original culture (e.g., Chinese, Japanese, or
Korean culture). American culture refers to the culture of the United States.
Q20 Please check one of the boxes to indicate your degree of agreement or disagreement.
Disagree
I often participate in my heritage cultural
1
2
3
4 5
6
7
traditions.
I often participate in mainstream
1
2
3
4 5
6
7
American cultural traditions.
I would be willing to marry a person from
1
2
3
4 5
6
7
my heritage culture.
I would be willing to marry a white
1
2
3
4 5
6
7
American person.
I enjoy social activities with people from
1
2
3
4 5
6
7
the same heritage culture as myself.
I enjoy social activities with typical
1
2
3
4 5
6
7
American people.

Agree
8

9

8

9

8

9

8

9

8

9

8

9
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I am comfortable interacting with people
of the same heritage culture as myself.
I am comfortable interacting with typical
American people.
I enjoy entertainment (e.g. movies, music)
from my heritage culture.
I enjoy American entertainment (e.g.
movies, music).
I often behave in ways that are typical of
my heritage culture.
I often behave in ways that are typically
American.
It is important for me to maintain or
develop the practices of my heritage
culture.
It is important for me to maintain or
develop American cultural practices.
I believe in the values of my heritage
culture.
I believe in mainstream American values.
I enjoy the jokes and humor of my
heritage culture.
I enjoy white American jokes and humor.
I am interested in having friends from my
heritage culture.
I am interested in having white American
friends.

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

The following set of questions asks about stress caused by cultural adaptation process.
Q21 Please tell me if you have felt this way, in the following situations:

1. I miss the people I left behind in my original
country.
2. When I think of my past life, I feel emotional
and sentimental.
3. When I think of my original country, I get teary.
4. I feel sad when I think of special places back
home.
5. I need advice from people who have more
experience than I do to know how to live a
better life in the U.S.
6. I must learn how certain tasks are handled, such
as renting an apartment.
7. I have to depend on other people to show or
teach me how things are done.

Strongly
Disagree

Disagree

Neither

Agree

Strongly
Agree

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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8. Americans have a hard time understanding my
accent.
9. I have difficulty doing ordinary things because
of a language barrier.
10. Talking in English takes a lot of effort.
11. As an immigrant, I am treated as a second-class
citizen.
12. Americans don’t think I really belong in their
country.
13. Americans treat me as an outsider.
14. People with foreign accents are treated with less
respect.
15. I do not feel at home.
16. Even though I live here, it does not feel like my
country.
17. I do not feel that this is my true home.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

The following sets of questions ask you about your neighborhood.
First, I would like to ask you about resources and facilities in your neighborhood and how it is
important for you leisure time physical activity.
Q22 Does your neighborhood have any of the following resources and facilities in your neighborhood?
Yes
No
Indoor recreation or exercise facility
1
-1
Parks/playground/sport fields
1
-1
Swimming Pool
1
-1
Walking/running track
1
-1
School recreation facilities open to the
1
-1
public
Beach, lake, river or creek
1
-1
Bike/hiking trails or paths
1
-1
Q23 Please rate the importance of having access to the listed resources or sites for you to engage in
leisure time physical activities you like, REGARDLESS if your neighborhood has them.
Not at all
Very
important
Important
Indoor recreation or exercise facility
1
2
3
4
5
Parks/playground/sport fields
1
2
3
4
5
Swimming Pool
1
2
3
4
5
Walking/running track
1
2
3
4
5
School recreation facilities open to the public
1
2
3
4
5
Beach, lake, river or creek
1
2
3
4
5
Bike/hiking trails or paths
1
2
3
4
5
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Q24 Please rate how important it is to have high quality resources for the following sites in order to
engage in leisure time physical activities you like, REGARDLESS if your neighborhood has them.

Indoor recreation or exercise facility
Parks/playground/sport fields
Swimming Pool
Walking/running track
School recreation facilities open to the public
Beach, lake, river or creek
Bike/hiking trails or paths

Not at all
important
1
1
1
1
1
1
1

2
2
2
2
2
2
2

3
3
3
3
3
3
3

4
4
4
4
4
4
4

Very
Important
5
5
5
5
5
5
5

Q25 Please rate the importance of the safety with regard to the listed resources or sites for you to engage
in leisure time physical activities you like, REGARDLESS if your neighborhood has them.
Not at all
important
Indoor recreation or exercise facility
1
2
Parks/playground/sport fields
1
2
Swimming Pool
1
2
Walking/running track
1
2
School recreation facilities open to the public
1
2
Beach, lake, river or creek
1
2
Bike/hiking trails or paths
1
2
Now I would like to ask you about your neighborhood characteristics.
Q26 Does your neighborhood have any of the following characteristics?
Yes
Sidewalks
1
Enjoyable scenery
1
Heavy traffic
1
Street lights
1
Unattended dog
1
Foul air from cars/factories
1
High prevalence of criminal activity
1

3
3
3
3
3
3
3

4
4
4
4
4
4
4

Very
Important
5
5
5
5
5
5
5

No
-1
-1
-1
-1
-1
-1
-1

Q27 Please rate the influence of the listed neighborhood characteristics for you to engage in leisure
time physical activities you like, REGARDLESS if your neighborhood has them.
Very
Very
negatively
positively
Sidewalks
1
2
3
4
5
Enjoyable scenery
1
2
3
4
5
Heavy traffic
1
2
3
4
5
Street lights
1
2
3
4
5
Unattended dog
1
2
3
4
5
Foul air from cars/factories
1
2
3
4
5
High prevalence of criminal activity
1
2
3
4
5
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Q28 To what extent would the following policies in your neighborhood support your leisure time physical
activity (e.g., sports, fitness, and recreational activities)?
To a
To
To a
To a
Not at
small
some
moderate
large
all
extent
extent
extent
extent
Building or maintaining walking/bike paths
1
2
3
4
5
Building or maintaining parks and playgrounds
1
2
3
4
5
Opening up school recreation and sport
1
2
3
4
5
facilities to the community for after-hours use
Providing free gyms
1
2
3
4
5
Street Policy (street light, sidewalks,
1
2
3
4
5
crosswalks, trash removal)
Providing recreation program in your
1
2
3
4
5
community
This last set of questions will tell us a little more about you.
Q29 What is your home zip code?
________________________________________________________________

Q30 What is your gender?

o Male
o Female
Q31 In what year were you born?
________________________________________________________________

Q32 In which country were you born?

o China
o Japan
o South Korea
Q33 How many years have you lived in the United States?
________________________________________________________________
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Q34 Are you currently employed?

o No, I have no current paid employment
o Yes, full time
o Yes, part time
o Student
o Retired
o Homemaker
Q35 What was your household income this year?

o < $ 15,000
o $15,000 - $29,999
o $30,000 - $49,999
o $50,000 - $74,999
o $75,000 or more
Q36 Including yourself, how many persons are living in your home?

o One
o Two
o Three
o Four
o Five or more
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Q37 What is your highest level of education level completed?

o Did not complete high school
o High School
o Some College
o Bachelor's Degree
o Master's Degree
o Ph.D.
Q38 What is your marital status?

o Married
o Widowed
o Divorced
o Separated
o Never married
Q39 How many children under the age of 18 live in your household?
________________________________________________________________

Thank you very much for your participation!
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