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Abstract

Background—The neighborhood built environment can have a strong influence on physical
activity levels, particularly walking for transport. In examining racial/ethnic differences in physical
activity, one important and understudied group is South Asians. This study aims to describe the
association between neighborhood walkability and walking for transport among South Asian men
and women in the United States in the Mediators of Atherosclerosis in South Asians Living in
America (MASALA) Study.

Methods—A cross-sectional study was conducted in 2014 using the baseline dataset of the
MASALA study (N = 906). Mean age was 55 years old and 54% of the sample was male. Weekly
minutes spent walking for transport was assessed using a questionnaire adapted from the Cross-
Cultural Activity Participation Study. Neighborhood walkability was measured using Walk Score,
a composite index of walkability.

Results—After adjusting for covariates, with each 10-point increase in Walk Score, South Asian
American men engaged in 13 additional minutes per week of walking for transport (£=.008). No
association was observed between walkability and walking for transport in South Asian American
women.

Conclusions—Results provide new evidence for how the effects of environmental influences on
walking for transport may vary between South Asian men and women.

Keywords
Walk Score; active transport; built environment; gender

Engaging in physical activity improves health and quality of life in a variety of ways.! More
specifically, regular physical activity can delay mortality, lower risk of developing chronic
diseases such as heart disease and type 2 diabetes, decrease risk of stroke and some forms of
cancer, and improve bone health, cognitive function, and mental health.? Physical activity
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also plays a critical role in mitigating the risk of cardiovascular disease.3 Specific
cardiovascular benefits of regular physical activity include increased cardiorespiratory
fitness and healthier body mass and composition.1# Only 1 in 5 adults in the United States
(U.S.) currently meets the recommendations in the 2008 Physical Activity Guidelines.>8
When beginning a physical activity regimen, patients are often advised to begin by walking
for transportation.”-® Incorporating walking for transportation to increase physical activity
has been associated with lower bodyweight and healthier body composition in both men and
women.?

Prior literature has suggested that levels of physical activity may vary by race/ethnicity, with
white men and women engaging in more physical activity compared with men and women
of other racial/ethnic groups.1? In examining racial/ethnic differences in physical activity,
one important and understudied group is South Asians (individuals from India, Pakistan,
Nepal, Bangladesh, and Sri Lanka). South Asians comprise a quarter of the world’s
population and are the second fastest growing ethnic group in the U.S.1! Compared with
other racial/ethnic groups in the U.S., South Asian Americans have high rates of
cardiovascular disease, and in California, South Asian Americans have the highest heart
disease mortality of any racial/ethnic group.1? In addition, South Asian Americans are less
physically active than other racial/ethnic groups.13

Engaging in physical activity is influenced not only by individual choice, but also by
interpersonal, community, and environmental factors.1# In particular, a growing body of
research has found associations between characteristics of the built environment, such as
sidewalks or pedestrian crosswalks, and certain types of physical activity, including walking
for transport.15-18 A more supportive built environment therefore may potentially facilitate
one’s ability to achieve recommended levels of physical activity.19:20

Less is known, however, regarding whether associations between neighborhood and walking
vary by race/ethnicity, or whether neighborhoods may contribute to racial/ethnic disparities
in physical activity.21-23 To date, no study has examined the relationship between
neighborhood walkability and walking for transport among South Asian Americans. Since
physical inactivity is an important risk factor for cardiovascular disease, understanding how
neighborhood walkability may facilitate or hinder walking for transport among South Asian
Americans is important to the ability to mitigate elevated incidence of cardiovascular disease
among this group. The goal of this study is to understand the association between
neighborhood walkability and walking for transport among South Asian American men and
women.

Study Design

This study is a cross-sectional analysis of a community-based cohort of South Asian
Americans without known cardiovascular disease (CVVD) from the Mediators of
Atherosclerosis in South Asians Living in America (MASALA) study. The MASALA study
is a prospective cohort study that investigates subclinical CVD in South Asian men and
women.11 The MASALA study is a community-based sample of 906 men and women from
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2 sites—the San Francisco Bay Area and Greater Chicago.1! The MASALA study is
modeled after the Multi-Ethnic Study of Atherosclerosis (MESA) study, with similar
recruitment, eligibility criteria, clinical measures, and questionnaire.1 To be eligible for the
MASALA study, participants had to be of South Asian ancestry (defined as having at least 3
grandparents born in either India, Pakistan, Bangladesh, Nepal, or Sri Lanka), be between 40
and 84 years old, and have the ability to speak and/or read English, Hindi, or Urdu.24
Similar to the MESA study, the MASALA study used telephone-based recruiting from areas
surrounding the clinical sites that had high proportions of South Asian residents, however,
MASALA did not use a formal multistage probability sampling criteria as was done in
MESA.11 MASALA used exclusion criteria identical to that used in MESA, which included
having a physician diagnosed heart attack, stroke or transient ischemic attack, heart failure,
angina, use of nitroglycerin, or those with a history of cardiovascular procedures or any
surgery on the heart or arteries.2* In addition, those who were undergoing active cancer
treatment or with current atrial fibrillation were also excluded.2* Those with less than 5
years of life expectancy, those who planed to move out of the study region within 5 years,
and those living in a nursing home or on a waiting list for one were also excluded.!! Finally,
those who weighed 300 Ib (136 kg) or greater were excluded due to computed tomography
scanner limitations.11 The sociodemographic characteristics of the MASALA cohort are
representative of other South Asians living in the U.S.11

The baseline examination of MASALA participants was conducted between October 2010
and March 2013.11 The baseline examination assessed sociodemographic characteristics,
lifestyle and psychosocial factors, standard CVD risk factors, oral glucose tolerance testing,
electrocardiography, presence of microalbumin-uria, ankle and brachial blood pressures,
carotid intima-media wall thickness using ultrasonography, coronary artery calcium, and
abdominal visceral fat using computed tomography.1! Participants are followed with annual
telephone calls to identify CVD events, peripheral vascular disease, stroke, congestive heart
failure, receipt of therapeutic interventions for CVD, and mortality.11

The institutional review boards of Northwestern University and the University of California,
San Francisco approved the MASALA study protocol.1! This study utilizes the full sample
of participants enrolled in the MASALA study (N = 906). Mean age is 55 years old and 54%
of the sample is male. Additional methodology regarding the MASALA study is described
in detail elsewhere.11

Exposure: Neighborhood Walkability—Walk Score was used to assess neighborhood
walkability. Walk Score is a global index of walkability that has been associated with
walking in several prior studies and captures various aspects of the built environment’s road
metrics and pedestrian friendliness, including population density, distance to amenities such
as restaurants, shopping, parks, schools, and entertainment, as well as street characteristics
such as intersection density and block length.17:25-27 Walk Score measures the walkability
of an address by calculating walking routes to various places nearby and awarding points
based on the distance to amenities in each category.2’ Possible values for Walk Score range
from 0 to 100 and points are awarded using a decay function where amenities within a 0.25
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miles (a 5 minute walk) are given maximum points and where no points are given when a
distance is further than 30 minute walk.2’ Data sources for points incorporated in Walk
Score calculations include Google, Education.com, Open Street Map, the U.S. Census, and
Localeze.2” Walk Scores of 0 to 24 indicate a very car-dependent neighborhood, where
almost all errands require a car; Walk Scores of 25 to 49 indicate a car-dependent
neighborhood, where most errands require a car; Walk Scores of 50 to 69 indicate a
somewhat walkable neighborhood, where some errands can be accomplished without a car;
Walk Scores of 70 to 89 indicate a very walkable neighborhood, where most errands can be
accomplished without a car; Walk Scores of 90 to 100 indicate an extremely walkable
neighborhood, where daily errands do not require a car.2’ Walk Scores are available for U.S.
addresses through walkscore.com,2” and were obtained for each MASALA participant based
on his or her home address in June 2014. For this study, associated changes in physical
activity were examined for 10-point increases in Walk Score.1’

Outcome: Walking for Transport—Weekly minutes spent walking for transport was
assessed using a detailed, semiqualitative questionnaire adapted from the Cross-Cultural
Activity Participation Study.28 Participants were asked to self-report whether they had
engaged in a variety of physical activity behaviors in a typical week in the past month, how
many days per week, and how long they had spent engaged in those behaviors each day.28
The measure of walking for transport incorporates the time participants spent walking to get
to places, such as a store, public transit, car, or workplace.28

Total physical activity in MET-minutes/week, which captures time participants spent
engaged in general activities, leisure-time exercise, occupational, volunteer, and
transportation activities was also examined as an outcome.28 Each activity was matched to a
MET value, which is the rate of energy expended during an activity to the rate of energy
expended at rest,%2% and multiplied by the number of minutes that activity was performed in
the week to find the MET-minutes/week that participants were engaged in physical activity.

This study controlled for potential confounders of the relationship between neighborhood
walkability and walking for transport.17-30 These measures include participant sex (male or
female), age (continuous), BMI (continuous), household income (< $40K, $40 to 75K, $75
to 100K, > $100K), and education (< High school, < Bachelor’s degree, = Bachelor’s
degree, > Bachelor’s degree). In addition, this study controlled for participants’ recruitment
site (the San Francisco Bay Area or Greater Chicago).

The impact of other potential confounders including participant religion, whether
participants were born in the U.S., how long the participants had lived in the U.S., and
perceptual variables, including self-rated health and perceived neighborhood safety were
also examined. These additional adjustments had little impact on the observed associations
between Walk Score and physical activity for either men or women. Further, these
adjustments resulted in higher variance inflation factor (VIF) scores, suggesting that these
additional variables potentially introduced multicollinearity instead of improving the model
fit. The results of these models are not presented separately.
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Interaction between Walk Score and sex was significant (£<.10) and all analyses were
stratified by sex. Mean and proportional differences in demographic and health-related
factors between men and women were calculated using Student’s t and Chi-square tests. For
the multivariate analyses, a linear regression model was used to examine the association
between Walk Score and minutes per week of transport walking.

Separate models were fitted for men and women. The final linear regressions stratified by
sex examined the association between minutes per week spent walking for transport and
Walk Score after adjusting for participant age, clinical site, BMI, household income, and
education. All analyses were conducted using Stata 13.31

Table 1 describes the distribution of characteristics of participants in the MASALA study
overall, and stratified by sex. Compared with men, women were younger (P =.004), had
attained lower levels of education (P < .001), and engaged in more minutes per week of
walking for transport (P=.021). Similar proportions of men and women were born in the
U.S., and the distribution of years lived in the U.S. was similar for both sexes.

In all models, a positive association was identified between Walk Score and minutes per
week of walking for transport for men (Table 2). No association between Walk Score and
minutes per week of walking for transport was identified for women in either the unadjusted
or adjusted models. In the final model, adjusted for age, BMI, site, income, and education,
each 10-point increase in Walk Score was associated with 13.2 additional minutes per week
of walking for transport for men (P =.008).

A positive association was also identified between Walk Score and total physical activity in
MET-min/week for men. No association between Walk Score and total physical activity in
MET-min/week was identified for women in either the unadjusted or adjusted models. In the
final model, adjusted for age, BMI, site, income, and education, each 10-point increase in
Walk Score was associated with 162.7 additional MET-minutes/week of total physical
activity for men (P=.025). These results are not presented separately.

Discussion

The goal of this study was to examine the association between neighborhood walkability and
walking for transport among South Asian American men and women in the MASALA
Study. An association was observed between walkability and walking for transport among
men only. On average, men engaged in an additional 13 minutes per week of walking for
transport with each 10-point increase in residential Walk Score, after adjusting for age, BMI,
clinical site, education, and income. From a health perspective, 13 minutes of moderate
paced walking burns approximately 70 kCal for a 175 Ib male, which translates to 3640
kCal, or roughly a pound of body weight, over the course of a year. No association was
observed between walkability and physical activity for women. Among South Asian
Americans, the factors that influence walking for transport may be different for men than for
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women, and neighborhood walkability may have a stronger influence on walking for
transport in men than in women.

A growing body of literature has used Walk Score data in a public health context to
investigate its association with walking. Various studies have validated the use of Walk
Score as a measure of neighborhood walkability.25:26:32.33 Multiple studies have identified
positive associations between Walk Score and walking between Walk Score and
walking.17:34:35 |n particular, one longitudinal study using Walk Score as a measure of
walkability found that after moving to a more walkable neighborhood, individuals walked
more for transport and weighed less than before their move.3¢ Another study, however,
observed no associations between Walk Score and walking in a sample of older adults.3”

To the authors’ knowledge, this is the first study that has investigated the association
between neighborhood walkability as measured by Walk Score and walking for transport
separately for men and women. Among studies that have used measures of walkability other
than Walk Score, few have investigated the different effects that the built environment may
have on walking for transport on men and women separately.38 One study that examined the
association between physical activity and neighborhood walkability using measures other
than Walk Score identified sex differences in this association and found, similar to this study,
that sex significantly moderated the relationship between the built environment and physical
activity.39 Similar to this study, Gebel and colleagues observed a stronger association
between neighborhood walkability and physical activity for men than for women, however
unlike this study, Gebel and colleagues observed a significant association between
neighborhood walkability and physical activity for both men and women.3° Another study
found that neighborhood walkability had a stronger influence on walking for transport
among women than among men, which directly contrasts with the findings presented in this
study.®© Among Asian Americans in particular, one study found that neighborhood factors
did not explain low rates of walking, which also contrasts with the findings for South Asian
American men presented in this study.23

Prior studies have identified differences in levels of physical activity and physical activity
behaviors between men and women. Multiple studies have suggested that men tend to
engage in higher levels of physical activity than women,*142 which contrasts with the
findings of this study which found that on average, women in the study engaged in more
minutes per week of walking for transport than did men. Among South Asians in particular,
literature has suggested that gender differences in barriers to and motivations for engaging in
physical activity may exist,*344 which could also contribute to the observed differences in
associations between neighborhood walkability and walking for transport for men and
women in this study. One study found that among South Asians, women more often reported
a lack of time due to work and family and a lack of motivation as barriers to engaging in
physical activity, while men more often reported climate as a barrier.4* Thus, individual-
level or cultural factors may have more of an influence on South Asian women’s physical
activity, while environmental factors may have more of an influence on South Asian men,
which could explain the relationship observed between neighborhood walkability and
physical activity in men but not in women.

J Phys Act Health. Author manuscript; available in PMC 2017 May 01.
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This study is limited by the self-reported measure of walking for as well as the study’s
cross-sectional design. Because participants were not asked whether they chose to live in
their neighborhoods for their walkability, there is the potential that this residential selection
may lead to bias in this sample. In addition, participants in the MASALA study are South
Asian Americans who are middle-aged or older and living in the Greater Chicago or Greater
Bay Area, which limits the generalizability of this sample. This is a sample of South Asian
Americans of high socioeconomic status, which generally reflects the larger population of
South Asian Americans, but is likely not generalizable to lower-SES South Asian Americans
or other racial/ethnic groups.11 While this study adjusted for clinical site, the season in
which measurements were taken was not available, which would likely affect walking for
transport differently between the San Francisco Bay area and the Greater Chicago area. This
study investigated 1 perceptual measure of neighborhood safety as a potential confounder of
the relationship between Walk Score and walking for transport and did not find an
association, however, this could be due to this sample having relatively high socioeconomic
status and living in safe neighborhoods. Further, objective measures of neighborhood safety
such as crime data were not available, and may influence the relationship between
neighborhood Walk Score and walking for transport differently between men and women.4®
Finally, while global estimates of neighborhood walkability are widely used in the literature,
using a global measure such as Walk Score renders it impossible for this study to identify the
specific relevant environmental components that have the strongest influence on walking for
transport and how these may vary for men and women. In addition, Walk Score uses open-
source data from multiple sources that are updated on an ongoing basis to characterize
walkability. Given this, certain locations may be updated more frequently than others, which
may result in varying inaccuracies in Walk Scores based on location.2’

This study has several strengths. First, the assessment of neighborhood walkability was
based on the objective measure of Walk Score, rather than on perceptual subjective
measurements, and prior literature has observed nonconcordance in perceived and objective
measures of walkability.® This is important because it is likely that participants’ perceptions
of their neighborhood vary in ways that would affect their self-reported behavior.4” This
study’s focus on South Asians living in America is also a strength as they are an
understudied group at risk for low levels of physical activity; increasing physical activity
through walking for transport among this population could be instrumental in better
protecting their health.48

Because South Asians report the highest levels of overweight and obesity*® and the lowest
levels of physical activity®® among Asians living in the U.S., it is critically important to
develop a better understanding of the influences on walking behaviors in this population,
and how these influences may differ between men and women. The findings presented in
this study have important implications for future strategies aimed to increase physical
activity and active transport among South Asian Americans. Efforts to improve the
walkability of neighborhoods as a way to increase physical activity, such as the
implementation of policies that encourage dense, mixed-use construction,18 may encourage
South Asian men to engage in additional physical activity. However, different strategies may
be necessary to encourage more physical activity among South Asian women. Strategies that
take into account sociocultural norms and family constraints, and that aim to increase the

J Phys Act Health. Author manuscript; available in PMC 2017 May 01.
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South Asian American women’s awareness of the benefits of physical activity may likely be
more successful.43 For example, strategies to encourage more physical activity among South
Asian women might include a targeted education campaign, or offering women-only fitness
classes in a trusted community center that South Asian women could attend with their
children.43

Because of its public availability both nationally and internationally, Walk Score is a
measure that future research should use to efficiently assess the association between
neighborhood walkability and physical activity in a variety of populations. Future research
should also aim to provide a better understanding of how influences on walking for transport
may differ between South Asian men and women in the U.S. to inform interventions to
increase physical activity in this population.

Acknowledgments

The project described was supported by Grant Number RO1HL093009 from the National Heart, Lung, And Blood
Institute and the National Center for Research Resources and the National Center for Advancing Translational
Sciences, National Institutes of Health, through UCSF-CTSI Grant Number UL1 RR024131. The content is solely
the responsibility of the authors and does not necessarily represent the official views of the National Heart, Lung,
And Blood Institute or the National Institutes of Health. The authors thank the other investigators, the staff, and the
participants of the MASALA study for their valuable contributions.

References

1. Lee |, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of physical inactivity on
major non-communicable diseases worldwide: an analysis of burden of disease and life expectancy.
Lancet. 2012; 380(9838):219-229. DOI: 10.1016/S0140-6736(12)61031-9 [PubMed: 22818936]

2. Garber CE, Blissmer B, Deschenes MR, et al. American College of Sports Medicine position stand.
Quantity and quality of exercise for developing and maintaining cardiorespiratory, musculoskeletal,
and neuromotor fitness in apparently healthy adults: Guidance for prescribing exercise. Med Sci
Sports Exerc. 2011; 43(7):1334-1359. DOI: 10.1249/MSS.0b013e318213fefb [PubMed: 21694556]

3. King AC, Jeffery RW, Fridinger F, et al. Environmental and policy approaches to cardiovascular
disease prevention through physical activity: issues and opportunities. Health Educ Q. 1995; 22(4):
499-511. DOI: 10.1177/109019819502200407 [PubMed: 8550373]

4. Physical Activity Guidelines Advisory Committee. Physical Activity Guidelines Advisory
Committee Report, 2008. Washington, DC: US Department of Health and Human Services; 2008. p.
Al-H14,

5. Centers for Disease Control and Prevention (CDC). Adult participation in aerobic and muscle-
strengthening physical activities—United States, 2011. MMWR Morb Mortal Wkly Rep. 2013;
62(17):326-330. [PubMed: 23636025]

6. Carlson SA, Fulton JE, Schoenborn CA, Loustalot F. Trend and prevalence estimates based on the
2008 Physical Activity Guidelines for Americans. Am J Prev Med. 2010; 39(4):305-313. DOI:
10.1016/j.amepre.2010.06.006 [PubMed: 20837280]

7. Eyler AA, Brownson RC, Bacak SJ, Housemann RA. The epidemiology of walking for physical
activity in the United States. Med Sci Sports Exerc. 2003; 35(9):1529-1536. DOI: 10.1249/01.MSS.
0000084622.39122.0C [PubMed: 12972873]

8. Hillsdon M, Thorogood M, Anstiss T, Morris J. Randomised controlled trials of physical activity
promotion in free living populations: a review. J Epidemiol Community Health. 1995; 49(5):448—
453. DOI: 10.1136/jech.49.5.448 [PubMed: 7499985]

9. Flint E, Cummins S, Sacker A. Associations between active commuting, body fat, and body mass
index: population based, cross sectional study in the United Kingdom. BMJ. 2014; 349:94887.doi:
10.1136/bmj.g4887 [PubMed: 25139861]

J Phys Act Health. Author manuscript; available in PMC 2017 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kelley et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Page 9

McCormack GR, Shiell A, Doyle-Baker PK, Friedenreich CM, Sandalack BA. Subpopulation
differences in the association between neighborhood urban form and neighborhood-based physical
activity. Health Place. 2014; 28:109-115. DOI: 10.1016/j.healthplace.2014.04.001 [PubMed:
24797923]

Kanaya AM, Kandula N, Herrington D, et al. Mediators of Atherosclerosis in South Asians living
in America (MASALA) study: objectives, methods, and cohort description. Clin Cardiol. 2013;
36(12):713-720. DOI: 10.1002/clc.22219 [PubMed: 24194499]

Palaniappan L, Wang Y, Fortmann SP. Coronary heart disease mortality for six ethnic groups in
California, 1990-2000. Ann Epidemiol. 2004; 14(7):499-506. DOI: 10.1016/j.annepidem.
2003.12.001 [PubMed: 15310526]

Kanaya AM, Herrington D, Vittinghoff E, et al. Understanding the high prevalence of diabetes in
U.S. South Asians compared with four racial/ethnic groups: The MASALA and MESA studies.
Diabetes Care. 2014; 37(6):1621-1628. DOI: 10.2337/dc13-2656 [PubMed: 24705613]

Riley DL, Mark AE, Kristjansson E, Sawada MC, Reid RD. Neighbourhood walkability and
physical activity among family members of people with heart disease who participated in a
randomized controlled trial of a behavioural risk reduction intervention. Health Place. 2013;
21:148-155. DOI: 10.1016/j.healthplace.2013.01.010 [PubMed: 23474354]

Brownson RC, Hoehner CM, Day K, Forsyth A, Sallis JF. Measuring the built environment for
physical activity: state of the science. Am J Prev Med. 2009; 36(4):S99-S123. [PubMed:
19285216]

Heath GW, Troped PJ. The role of the built environment in shaping the health behaviors of
physical activity and healthy eating for cardiovascular health. Future Cardiol. 2012; 8(5):677-679.
DOI: 10.2217/fca.12.52 [PubMed: 23013118]

Hirsch JA, Moore KA, Evenson KR, Rodriguez DA, Diez Roux AV. Walk score and transit score
and walking in the multi-ethnic study of atherosclerosis. Am J Prev Med. 2013; 45(2):158-166.
DOI: 10.1016/j.amepre.2013.03.018 [PubMed: 23867022]

Saelens BE, Sallis JF, Frank LD. Environmental correlates of walking and cycling: findings from
the transportation, urban design, and planning literatures. Ann Behav Med. 2003; 25(2):80-91.
DOI: 10.1207/S15324796 ABM2502_03 [PubMed: 12704009]

Giles-Corti B, Donovan RJ. The relative influence of individual, social and physical environment
determinants of physical activity. Soc Sci Med. 2002; 54(12):1793-1812. DOI: 10.1016/
S0277-9536(01)00150-2 [PubMed: 12113436]

Mozaffarian D, Afshin A, Benowitz NL, et al. Population approaches to improve diet, physical
activity, and smoking habits: a scientific statement from the American heart association.
Circulation. 2012; 126(12):1514— 1563. DOI: 10.1161/CIR.0b013e318260a20b [PubMed:
22907934]

Boslaugh SE, Luke DA, Brownson RC, Naleid KS, Kreuter MW. Perceptions of neighborhood
environment for physical activity: Is it “who you are” or “where you live?”. J Urban Health. 2004;
81(4):671-681. DOI: 10.1093/jurban/jth150 [PubMed: 15466848]

Eyler AA, Baker E, Cromer L, King AC, Brownson RC, Donatelle RJ. Physical activity and
minority women: a qualitative study. Health Educ Behav. 1998; 25(5):640-652. DOI:
10.1177/109019819802500510 [PubMed: 9768383]

Wen M, Kandula NR, Lauderdale DS. Walking for transportation or leisure: What difference does
the neighborhood make? J Gen Intern Med. 2007; 22(12):1674-1680. DOI: 10.1007/
$11606-007-0400-4 [PubMed: 17932724]

Kanaya AM, Kandula NR, Ewing SK, et al. Comparing coronary artery calcium among US south
asians with four racial/ethnic groups: the MASALA and MESA studies. Atherosclerosis. 2014;
234(1):102-107. DOI: 10.1016/j.atherosclerosis.2014.02.017 [PubMed: 24632509]

Carr LJ, Dunsiger SI, Marcus BH. Walk score as a global estimate of neighborhood walkability.
Am J Prev Med. 2010; 39(5):460-463. DOI: 10.1016/j.amepre.2010.07.007 [PubMed: 20965384]
Duncan DT, Aldstadt J, Whalen J, Melly SJ, Gortmaker SL. Validation of walk score for estimating
neighborhood walkability: an analysis of four US metropolitan areas. Int J Environ Res Public
Health. 2011; 8(11):4160-4179. DOI: 10.3390/ijerph8114160 [PubMed: 22163200]

J Phys Act Health. Author manuscript; available in PMC 2017 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kelley et al.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Page 10

Walk Score. [Accessed September 13, 2014] Walk score methodology. http://www.walkscore.com/
live-more/

Ainsworth BE, Irwin ML, Addy CL, Whitt MC, Stolarczyk LM. Moderate physical activity
patterns of minority women: the Cross-Cultural Activity Participation study. J Womens Health
Gend Based Med. 1999; 8(6):805-813. DOI: 10.1089/152460999319129 [PubMed: 10495261]

Nelson ME, Rejeski WJ, Blair SN, et al. Physical activity and public health in older adults:
recommendation from the American College of Sports Medicine and the American Heart
Association. Circulation. 2007; 116(9):1094.doi: 10.1161/CIRCULATIONAHA.107.185650
[PubMed: 17671236]

Hirsch JA, Diez Roux AV, Rodriguez DA, Brines SJ, Moore KA. Discrete land uses and
transportation walking in two US cities: The multi-ethnic study of atherosclerosis. Health Place.
2013; 24:196-202. DOI: 10.1016/j.healthplace.2013.09.007 [PubMed: 24148201]

StataCorp L. Stata 13. 2013.

Carr LJ, Dunsiger SI, Marcus BH. Validation of walk score for estimating access to walkable
amenities. Br J Sports Med. 2011; 45(14):1144— 1148. DOI: 10.1136/bjsm.2009.069609 [PubMed:
20418525]

Duncan DT, Aldstadt J, Whalen J, Melly SJ. Validation of walk scores and transit scores for
estimating neighborhood walkability and transit availability: a small-area analysis. GeoJournal.
2013; 78(2):407-416. DOI: 10.1007/s10708-011-9444-4

Brown SC, Pantin H, Lombard J, et al. Walk score(R): associations with purposive walking in
recent Cuban immigrants. Am J Prev Med. 2013; 45(2):202-206. DOI: 10.1016/j.amepre.
2013.03.021 [PubMed: 23867028]

Manaugh K, El-Geneidy A. Validating walkability indices: How do different households respond to
the walkability of their neighborhood? Transp Res Part D Transp Environ. 2011; 16(4):309-315.
DOI: 10.1016/j.trd.2011.01.009

Hirsch JA, Diez Roux AV, Moore KA, Evenson KR, Rodriguez DA. Change in walking and body
mass index following residential relocation: the Multi-Ethnic Study of Atherosclerosis. Am J
Public Health. 2014; 104(3):e49-e56. DOI: 10.2105/AJPH.2013.301773

Takahashi PY, Baker MA, Cha S, Targonski PV. A cross-sectional survey of the relationship
between walking, biking, and the built environment for adults aged over 70 years. Risk Manag
Healthc Policy. 2012; 5:35-41. [PubMed: 22570581]

Pelclova J, Fromel K, Cuberek R. Gender-specific associations between perceived neighbourhood
walkability and meeting walking recommendations when walking for transport and recreation for
Czech inhabitants over 50 years of age. Int J Environ Res Public Health. 2013; 11(1):527-536.
DOI: 10.3390/ijerph110100527 [PubMed: 24380981]

Gebel K, Slymen D, Frank L, et al. Neighborhood walkability, income and physical activity:
moderating effects of gender. J Sci Med Sport. 2012; 15:5219.doi: 10.1016/j.jsams.2012.11.533
Van Dyck D, Cerin E, Conway TL, et al. Perceived neighborhood environmental attributes
associated with adults’ transport-related walking and cycling: findings from the USA, Australia
and Belgium. Int J Behav Nutr Phys Act. 2012; 9(70):1-14. [PubMed: 22233712]

Erens, B.; Primatesta, P.; Prior, G.; Britain, G.; Britain, G. Health Survey for England: The Health
of Minority Ethnic Groups "99: A Survey Carried out on Behalf of the Department of Health.
Stationery Office; 2001.

Centers for Disease Control and Prevention (CDC). Prevalence of recommended levels of physical
activity among women—Behavioral Risk Factor Surveillance System, 1992. MMWR Morb Mortal
WKIy Rep. 1995; 44(6):105-107. 113. [PubMed: 7845345]

Dave SS, Craft LL, Mehta P, Naval S, Kumar S, Kandula NR. Life stage influences on US South
Asian women’s physical activity. Am J Health Promot. 2015; 29(3):e100-e108. DOI: 10.4278/
ajhp.130415-QUAL-175 [PubMed: 24717067]

Caperchione CM, Chau S, Walker GJ, Mummery WK, Jennings C. Gender associated perceptions
of barriers and motivators to physical activity participation in South Asian Punjabis living in
Western Canada. J Phys Act Health. 2015; 12(5):686-93. [PubMed: 25105245]

J Phys Act Health. Author manuscript; available in PMC 2017 May 01.


http://www.walkscore.com/live-more/
http://www.walkscore.com/live-more/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Kelley et al.

45.

46.

47.

48.

49.

50.

Page 11

Carlson JA, Bracy NL, Sallis JF, et al. Sociodemographic moderators of relations of neighborhood
safety to physical activity. Med Sci Sports Exerc. 2014; 46(8):1554—63. DOI: 10.1249/MSS.
0000000000000274 [PubMed: 25029166]

Gebel K, Bauman A, Owen N. Correlates of non-concordance between perceived and objective
measures of walkability. Ann Behav Med. 2009; 37(2):228-238. DOI: 10.1007/
$12160-009-9098-3 [PubMed: 19396503]

Sundquist K, Eriksson U, Kawakami N, Skog L, Ohlsson H, Arvidsson D. Neighborhood
walkability, physical activity, and walking behavior: the Swedish neighborhood and physical
activity (SNAP) study. Soc Sci Med. 2011; 72(8):1266-1273. DOI: 10.1016/j.socscimed.
2011.03.004 [PubMed: 21470735]

Kandula NR, Lauderdale DS. Leisure time, non-leisure time, and occupational physical activity in
Asian americans. Ann Epidemiol. 2005; 15(4):257-265. DOI: 10.1016/j.annepidem.2004.06.006
[PubMed: 15780772]

Lauderdale DS, Rathouz PJ. Body mass index in a US national sample of Asian Americans: effects
of nativity, years since immigration and socioeconomic status. Int J Obes Relat Metab Disord.
2000; 24(9):1188-1194. DOI: 10.1038/sj.ij0.0801365 [PubMed: 11033989]

Ye J, Rust G, Baltrus P, Daniels E. Cardiovascular risk factors among Asian Americans: results
from a national health survey. Ann Epidemiol. 2009; 19(10):718-723. DOI: 10.1016/j.annepidem.
2009.03.022 [PubMed: 19560369]

J Phys Act Health. Author manuscript; available in PMC 2017 May 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Kelley et al.

Table 1

Descriptive Characteristics of Participants in MASALA Study

Page 12

Overall (N=906) Men (N = 486)

Women (N = 420)

P-value

Age (mean, SD) 55.32+9.4 56.14 + 9.9
Clinical site (%)
Northwestern University 453 49.0
University of California, San Francisco 54.8 51.0
Born in the U.S. (%) 2.1 1.9
Years lived in the United States (%)
0-10 5.9 52
11-20 254 24.7
21-30 29.0 275
31-40 27.3 28.9
>40 125 13.6

Highest educational attainment (%)

Less than high school graduate 6.7 4.5

High school graduate/GED 5.4 5.4

Bachelor’s degree 28.8 25.3

Higher than bachelor’s degree 59.1 64.8
Family income (%)

< $40,000 13.1 12.9

$40,000-$75,000 13.6 14.6

$75,000-$100,000 10.1 9.1

> $100,000 63.2 63.5
BMI (mean, SD) 26043 25944
Weekly minutes spent walking for transport (mean, SD) 122.88 + 255.69 104.63 + 223.88
Walk Score (mean, SD) 48.43 £ 22.46 49.04 £ 21.98

54.37 £ 8.6

41.0
59.1
2.4

6.59
26.1
30.7
25.4
11.2

9.3
55
329
52.4

13.3
12.6
11.3
62.8
26.1+4.2
1440.0 + 287.00
46.73 £21.98

0.004

0.016

0.579

0.098

<0.001

0.617

0.547
0.021
0.387
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