THE INFLUENCE OF SITTING TIME AND PHYSICAL ACTIVITY ON HEALTH OUTCOMES IN

PuBLIC HOUSING RESIDENTS

Obijectives: Examine differences between
levels of physical activity and sitting time for
residents of public housing developments
located in high vs low income neighborhoods,
and whether physical activity or sitting time
had a greater influence on health outcomes.

Design: Secondary data analysis from the
Healthful Options Using Streets and Transporta-
tion in Our Neighborhoods (HOUSTON) project.

Setting: Public housing developments located
in Houston, TX.

Participants: African American, adult males
and females.

Main Outcome Measures: Self-reported PA
and time spent sitting on weekdays were
measured using the International Physical
Activity Questionnaire (IPAQ) short form. Par-
ticipants completed measures of BMI (kg/m?), %
body fat (%BF) and resting blood pressure to
assess health outcomes. Neighborhood income
was defined as the median household income
at the census block group level, obtained from
the 2006-2010 American Community Survey.

Results: All participants (N=216) had an annual
household income of =$19,350, and neighbor-
hood income ranged from $9,226 to $57,618.
Participants reported an average of 4342.2 +
4828.3 MET-min/wk of physical activity, and 4.5
+ 3.2 hours of sitting per weekday. Time spent
sitting was associated with BMI (f=.50, t=
2.4, P=.018), %BF (=.87, t=3.6, P=.000),
and diastolic blood pressure (f=.62, t=2.1,
P=.041). Physical activity was not significantly
associated with any health outcomes.

Conclusion: Our findings indicate that public
housing residents’ health statuses are vulnerable
to sedentary behaviors regardless of the affluence
of the neighborhood surrounding the housing
development. (Ethn Dis. 2014;24(3]:370-375)
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INTRODUCTION

It is well established that regularly
performed physical activity improves
body composition and nearly all known
health conditions in a dose-response
fashion.! Sedentary behavior has previ-
ously been considered the absence of
physical activity, but recent data suggest
that inactive behaviors, such as sitting,
may be an independent risk factor for
overweight and obesity, incidence of
chronic disease, and mortality rates.”™
Despite the known health consequences
of physical inactivity and sedentary
behavior, only 20.6% of adults in the
United States report meeting both
aerobic and muscle-strengthening phys-
ical activity guidelines,” and on average
spend 7.7 hours per day in sedentary
behaviors.® Although physical activity
and sedentary behavior have both been
linked to important health outcomes
and risk for chronic disease, the inde-
pendent effects of physical activity vs
sedentary behavior are still debatable.
Some studies have found that doing
moderate or vigorous physical activity
has a greater influence on health
regardless of sedentary behavior.”'’
Others have found an independent
effect of sedentary behavior on health
outcomes and disease risk factors inde-
pendent of physical activity.'""?

Understanding the impact of phys-
ical activity and sedentary behavior on
health outcomes is particularly impor-
tant in vulnerable populations, such as
low-income ethnic minorities who ex-

hibit a higher prevalence of health
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related chronic diseases. For example,
African Americans have a greater prev-
alence of obesity, hypertension and
cardiovascular disease compared to
non-Hispanic Whites.'>™">  Although
ethnic disparities in obesity and chronic
disease may be directly related to
differences in behaviors that contribute
to these conditions, racial differences in
physical activity and the amount of time
spent in sedentary behavior may be
minimized when indicators of socioeco-
nomic status are accounted for.®'®! In
general, and at a population level,
higher income has been associated with
higher levels of physical activity.'®"?
However, the association of income
status and sedentary behavior is not as
well established. A recent study by
Cohen et al found that higher house-
hold income was associated with in-
creased sedentary time in Blacks and
Whites, men and women.'® In this
study, income was measured at the
individual level (household income),
and it is unknown if neighborhood
level income would impact sedentary
behavior in the same way. A breadth of
literature has shown that people who
reside in lower income neighborhoods
demonstrate less physical activity,”*?'
perhaps due, in part, to lower quality
neighborhood environments,”> 2% but
the relationship between neighborhood
income and sedentary behavior is not
well understood.

Although individual and neighbor-
hood income have demonstrated asso-
ciations with health outcomes and
physical activity, it is not clear which
is more influential, and if both levels of
income have a similar relationship with
sedentary behavior. These complex re-
lationships are often difficult to tease
apart, since those with low indivi-
dual income typically reside in more



An independent effect of
physical activity vs sedentary
time on health outcomes in
low-income African
Americans is not well defined,
and it is not known if these
relationships are affected by

the income of the surrounding

neighborhood.

affordable areas (ie, low-income neigh-
borhoods). Public housing develop-
ments provide a unique opportunity to
investigate the relationships among
individual and neighborhood income
and health behaviors and outcomes in
ethnic minority groups. Public housing
residents must have individual or family
income levels below the poverty line, yet
developments may be located in neigh-
borhoods with varying income levels. It
is unknown if neighborhood income
may buffer the negative effects of
individual income on physical activity
and sedentary time, and the subsequent
effects on related health outcomes such
as body mass index (BMI) and body fat
percentage and blood pressure. Further
research is needed to examine the
influence of both physical activity and
sedentary time on health outcomes,
particularly in groups at high risk for
chronic disease, such as low income
African Americans. An independent
effect of physical activity vs sedentary
time on health outcomes in low-income
African Americans is not well defined,
and it is not known if these relationships
are affected by the income of the
surrounding neighborhood.

The aims of our study were to: 1)
explore differences in physical activity,
sitting time, BMI, body fat percentage,
and blood pressure in African American
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public housing residents whose devel-
opments were located in higher vs lower
income neighborhoods; and 2) deter-
mine whether physical activity or sitting
time had a greater influence on BMI,
body fat percentage, and blood pressure
in African American public housing
residents after accounting for both
individual income and neighborhood
income.

METHOD

This study was a secondary analysis
of data collected as part of the Healthful
Options Using Streets and Transporta-
tion in Our Neighborhoods (HOUS-
TON) project conducted from 2005-
2008 in Houston, Texas.>> %" Twelve
public housing developments were se-
lected for the HOUSTON study based
on: 1) receipt of federal funding (to
enhance comparability to other public
housing sites around the United States);
2) wide geographical dispersion (at least
1 mile distant from the centroid of one
housing development to another); and 3)
willingness to participate in a research
study. Selection procedures and neigh-
borhood characteristics have been de-

0 . . 25,27,
scribed in more detail previously.”>*”

Participants

The HOUSTON project director
and research team members visited each
of the housing developments to recruit
residents to participate in the study.
Interested participants completed an
inclusionary screener. Eligible partici-
pants were men and women who were
residents of the particular housing
development, aged 18-89 years, self-
identified as Black or African American,
were able to walk unassisted, did not
have an internal medical electronic
device (eg, pacemaker) and were not
pregnant. All participants were in-
formed of their rights as volunteer
research participants and given a con-
sent form to sign that explained the
purpose of the study and their partici-
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pation in the study. All study proce-
dures were approved by the University
Internal Review Board.

Procedures

Each participant (N=216) complet-
ed a simple physical health assessment
and interview-administered question-
naires conducted by trained graduate
students in kinesiology, public health,
or social work and received a summary
of his or her information. Participants
were compensated $10 at the conclusion
of their interview and assessment.

Measures

Demographics

Items assessing ethnicity, primary
language spoken, houschold income,
educational attainment, and parental
educational attainment were adapted
from the Maternal Infant Health Assess-
ment (MIHA) suwey,29 derived from the
Centers for Disease Control and Preven-
tion’s Pregnancy Risk Assessment Mon-
itoring System (PRAMS) Question-
naire.® These items have been used
with samples representing diverse ethnic-
ities and socioeconomic status.’! Median
household income at the census block
group level for each housing development
was obtained from the 2006-2010

) . 2
American Community Survey.’

Health Outcomes

Each participant completed a phys-
ical health assessment conducted by
trained research team members to
measure BMI, body fat percentage and
resting blood pressure. Participants
removed shoes, socks and any heavy
jewelry or items in their pockets. Height
and weight were measured, recorded,
and used to compute BMI (kg/m?).
Body fat percentage was measured using
the Tanita integrated bioelectrical im-
pedance body fat monitor and scale
(Tanita Body Fat Analyzer 310). Mea-
sures were collected twice, and the
average of the two measurements was
used in analyses. Systolic and diastolic
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blood pressures were measured using
manual aneroid sphygmomanometry by
a trained research team member using
established protocols.® Participants
were asked to sit quietly during mea-
surement with their left arm bared and
supported at heart level and their feet
flat on the floor. Two readings were
taken separated by two minutes and
averaged for use in analyses. If the first
two readings differed by more than
5 mm Hg, a third reading was obtained
and averaged.

Physical Activity and
Sedentary Behavior

Physical activity and sedentary be-
havior was measured using the Interna-
tional Physical Activity Questionnaire
(IPAQ) short form.** The IPAQ short
form assesses vigorous- and moderate-
intensity physical activity, walking, total
physical activity and time spent sitting
on weekdays over the past seven days.
Physical activity was reported in hours
and/or minutes per day and days per
week. Physical activity data were trans-
formed and summed using standardized
IPAQ scoring protocols to yield total
metabolic equivalent minutes (MET-
minutes) of physical activity per week.
Total MET-minutes per week was
computed by summing walking, mod-
erate, and vigorous METminutes/week
scores ([Walking MET-minutes/week
= 3.3 * walking minutes * walking
days] + [Moderate MET-minutes/week
= 4.0 * moderate-intensity activity

*

minutes * moderate days] + [Vigorous

MET-minutes/week = 8.0 * vigorous-

intensity activity minutes *

vigorous-
intensity days] = Total physical activity
MET-minutes/week). Sitting time was
reported as the amount of time in hours
and/or minutes participants usually
spent sitting on a weekday during the
past seven days. The IPAQ short form
instrument is designed primarily for
population surveillance of physical ac-
tivity among adults, is widely used,
reliable (» =.8) and has shown modest
validity (» = .3) compared to accel-
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erometry.®® It has also been validated
for use in low-income minority popu-

lations.>>3°

Statistical Analyses

All statistical analyses were conduct-
ed in SPSS version 19.0 (IBM SPSS
Statistics for Windows, IBM Corpora-
tion, Somers, NY). Descriptive analyses
were conducted to examine the frequen-
cy, distribution and normality of each
variable. Due to a positively skewed
distribution, total MET-min/week of
physical activity was transformed using
an exponential transformation in order
to meet the assumption of normality.
No other transformations were re-
quired. Neighborhoods were dichoto-
mized into high- and low- income
groups based on the median split
($32,478) of the annual median house-
hold income at the census block group
level. Independent samples t-tests were
done at the neighborhood level to
explore differences in BMI, body fat
percentage, blood pressure, physical
activity and sitting time between high
and low income neighborhoods. Main
analyses were done at the individual
level, and consisted of a series of linear
regression models adjusted for covari-
ates. Regression models examined the
strength and direction of the associa-
tions between physical activity and
sitting time and BMI, body fat percent-
age and blood pressure, with a separate
model for each health outcome.

RESULTS

Individual Characteristics
Participants (N=216) were African
American females (64.4%) and males
(35.6%), who were aged 43.5 =*
17.1 years (mean * SD), obese (BMI
= 31.3 * 8.7 kg/m’, body fat % =
34.8 £ 12.9%), and had an average
systolic blood pressure of 121.5 =
17.5 mm Hg and diastolic blood
pressure of 74.0 £ 12.8 mm Hg. All
residents met the 2006 US Department
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of Health & Human Service’s poverty
guidelines of an annual household
income of =$19,350 per year for a
family of four (consistent with public
housing eligibility requirements).””
Most participants (72.5%) had not
attended any college. Nearly all partic-
ipants were US born (95.8%) and
reported English as their primary
language (98.6%). Participants report-
ed an average of 4342.2 * 4828.3
MET-min/week of total physical activ-
ity and spent an average of 4.5 *
3.2 hours per weekday sitting (data not
shown).

Neighborhood Characteristics

Neighborhood median annual
household income ranged from $9,226
to $57,618. In the low-income group,
median household income at the neigh-
borhood level ranged from $9,926 to
$32,478 and from $35,077 to $57,618
in the high-income group. There were
no significant differences in any of the
health outcomes for housing develop-
ment residents by neighborhood income.
Health outcomes by neighborhood in-
come are presented in Table 1.

Main Analyses

Bivariate correlations indicated time
spent sitting per weekday was associated
with BMI (r=.142, P<.05), body fat %
(r=.168, P<.05) and diastolic blood
pressure (r=.143, P<<.05). Time spent
sitting and physical activity were not
associated with systolic blood pressure.
Regression models for BMI, body fat %
and diastolic blood pressure were ad-
justed for covariates that were signifi-
cantly correlated with the dependent
variables (BMI, body fat % and diastolic
blood pressure). These covariates were
age, sex, individual income and neigh-
borhood income. Time spent sitting per
weekday was significantly associated
with BMI (f=.50, r=2.4, P=.018),
body fat % (f=.87, r=3.6, P=.000),
and diastolic blood pressure (f=.62,
t=2.1, P=.041). Physical activity was
not significantly associated with any
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Total PA, MET-min/week

4890 2 51184)

3687 3 (4398.4)

Table 1. Health outcomes in high and low income neighborhoods®
Low Income, n=120 High Income, n=96
Mean (SD) Mean (SD)

BMI, kg/m? 31.5 (9.5) 31.2 (7.8)
Body fat, % 35.1 12 5) 34.5 (13.4)
Systo[ic BP, mm Hg 121.1 (16.9) 122.0 (18.4)
Diastolic BP, mm Hg 75.1 (13.4) 72.6 (12.0)

(

3 6.

Sitting time, hours per weekday

-0) 5)

BMI, body mass index; BP, blood pressure; PA, physical activity; MET, metabolic equivalent of task.
 No significant differences in outcomes by high- or low-income neighborhoods.

health outcomes. Regression models are
shown in Table 2.

DISCUSSION

Our study explored differences in
physical activity, sitting time, BMI,
body fat %, and blood pressure between
African American public housing resi-
dents in high- vs low-income neighbor-
hoods and we found no differences
between the two resident groups. Our
study also examined the influence of
physical activity vs sitting time on BMI,
body fat % and blood pressure after
accounting for individual and neighbor-
hood income. Results indicated that
more time spent sitting on weekdays
was associated with higher BMI, body
fat % and diastolic blood pressure.
Physical activity was not associated with
any health outcomes.

The absence of any differences in
physical activity, sitting time, BMI,

body fat percentage, and blood pressure
between housing developments in high-
or low-income neighborhoods suggests
that income alone does not capture
characteristics of a neighborhood that
may influence health behaviors and
outcomes. Previous studies have found
that neighborhood characteristics such
as walkability influence physical activity
and BMI, but may not necessarily be
determined by neighborhood income.
In fact, some of these characteristics may
actually be more favorable in low-income
neighborhoods.””"*** Alternatively, this
finding of no differences between high-
and low-income neighborhoods may
indicate that the individual income in
public housing residents is a primary
determinant of health behavior or health
status. Having amenities and resources
that promote health (eg, fitness center,
healthful eating options) available in a
high-income neighborhood surrounding
a public housing development may have
no impact on behavior of the residents. A

Table 2. Regression models predicting health outcomes?®

Regression Models Beta Unstandardized p t P

BMI, kg/m?, n=162

Physical activity 106 .568 1.35 178

Sedentary time 182 .501 2.38 .018
Body fat, %, n=162

Physical activity .053 401 .836 404

Sedentary time 223 .868 3.62 .000
Diastolic BP, mm Hg, n=163

Physical activity 101 .760 1.27 .208

Sedentary time 160 .624 2.06 .041

BMI, body mass index; BP, blood pressure.

* All models were adjusted for age, sex, individual and neighborhood level income.
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Results indicated that more
time spent sitting on weekdays
was associated with higher
BMI, body fat % and
diastolic blood pressure.
Physical activity was not
associated with any health

outcones.

previous study by Lovasi et al found that
built environment characteristics were
less consistently associated with BMI
among disadvantaged groups.”” This
pattern may be explained by other
barriers encountered by disadvantaged
groups, including perceptions that the
neighborhood is unsafe,*® a limited
ability to access resources due to eco-
nomic hardship (ie, no vehicle), or a lack
of awareness of local neighborhood
opportunities for physical activity or
healthful eating.*’

In our study, more time spent sitting
on weekdays was associated with higher
BMI, higher diastolic blood pressure
and higher body fat %. This finding is
consistent with previous literature which
has found sedentary behavior is an
important influence on health and
increases risk of many chronic diseas-
es.>*! The magnitudes of these associ-
ations are also meaningful in a practical
sense. Our study found that as sitting
time increased by one standard devia-
tion (about three hours per day); body
fat % increased by 2.87%, BMI in-
creased by 1.59 kg/mz, and 3 diastolic
blood pressure increased by 2.04 mm Hg.
These values are clinically relevant for
health. For example, a 1.7 kg/m®
reduction in BMI is equivalent to a
reduction of 5% body weight, which has
been shown to significantly improve

health outcomes and reduce disease
.1 42
risk.
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Our study also found that self-
reported physical activity was not asso-
ciated with BMI, body fat %, or blood
pressure. This contradicts extensive
literature that has shown strong associ-
ations between physical activity and
health outcomes. However, this finding
is similar to a few previous studies that
have found an effect of sedentary
behavior on health outcomes and dis-
ease risk factors independent of physical
activity.''? One potential explanation
for the lack of a relationship among
physical activity and BMI, body fat %,
and blood pressure may be due to the
measurement of physical activity by self-
report. Inaccurate reporting of physical
activity may have led to the disassocia-
tion between physical activity and
health outcomes.”> When using self-
report methods, the number of hours
spent sitting may be easier to recall than
the duration and intensity of physical
activity, therefore, more accurately cap-
turing sedentary behavior. More re-
search is needed to determine the
independent effects of sedentary behav-
ior and physical activity on health and
disease risks and should include objec-
tive measures of both, such as heart rate
monitors, pedometers, accelerometers
or other more technologically advanced
methods. Further, longitudinal studies
or interventions that compare the effects
of decreased sedentary time vs increased
moderate or vigorous physical activity
are needed.

Our study included a large sample of
a vulnerable population of low-income
African Americans, in the unique cir-
cumstance of residing in public housing
located in neighborhoods of widely
varying income status. However, our
study was not without limitations,
including the use of self-reported phys-
ical activity and the measurement of
sitting time only on weekdays. Previous
work has found distinctly different
relationships between weekend and
weekday sitting time, implicating the
need for specific measurement and the
nature of sitting time (eg, driving, work-
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related, etc.).> In addition, the use of
cross-sectional vs longitudinal data limits
the ability to make assumptions about
causality in this study, and due to study
population characteristics, findings may
not be generalized to other populations.
The findings from our study indi-
cate that that sedentary behavior has a
negative impact on health outcomes in
low-income public housing residents,
regardless of neighborhood income.
Sitting time during the week typically
reflects sedentary occupations, however
in this sample, 66% of participants
reported not having a job or paid work,
and therefore sitting time may have also
represented sedentary activities during a
period of unemployment. Decreasing
sedentary time is a challenging barrier in
low-income, unemployed individuals
such as public housing residents because
although they may have time, they may
not have the monetary means or
resources available to support leisure
time physical activity. Possible solutions
could be taking the stairs, walking to the
store, or getting off public transit one
stop early. These activities may be
perceived as a more achievable goal to
reduce disease risk in low income
populations rather than focusing on
increased leisure time physical activity.
Decreasing sitting time during the
weekday in vulnerable populations such
as low-income ethnic minorities is an
important target for future research and
community health programs.

ACKNOWLEDGMENTS
Funding: Robert Wood Johnson Founda-
tion, Active Living Research, (CFP3 52468).

REFERENCES

1. US Department of Health and Human
Services. Physical activity guidelines for Amer-
icans. 2008. health.gov/paguidelines. Accessed
May, 2013.

2. Lee RE, Mama SK, Lopez liiY. Sitting time
and cardiometabolic risk factors in african
american overweight women. [ of Obes.
2012;803467.

3. Thorp AA, Owen N, Neuhaus M, Dunstan
DW. Sedentary behaviors and subsequent

Ethnicity & Disease, Volume 24, Summer 2014

10.

11.

12.

13.

15.

health outcomes in adults a systematic review
of longitudinal studies, 1996-2011. Am
Journal Prev Med. 2011;41(2):207-215.

. Shiroma EJ, Sesso HD, Lee IM. Physical

activity and weight gain prevention in older

men. Int ] of Obes. 2012;36(9):1165-1169.

. Proper KI, Singh AS, van Mechelen W,

Chinapaw M]. Sedentary behaviors and health
outcomes among adults: a systematic review
of prospective studies. Am | Prev Med.
2011;40(2):174-182.

. Wilmot EG, Edwardson CL, Achana FA, et

al. Sedentary time in adults and the associ-
ation with diabetes, cardiovascular disease
and death: systematic review and meta-
analysis. Diabetologia. 2012;55(11):2895—
2905.

. 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.

. Matthews CE, Chen KY, Freedson PS, et al.

Amount of time spent in sedentary behaviors in
the United States, 2003-2004. Am ] Epidemiol.
2008;167(7):875-881.

. Ekelund U, Brage S, Griffin SJ, Warcham NJ,

ProActive UKRG. Objectively measured mod-
erate- and vigorous-intensity physical activity
but not sedentary time predicts insulin
resistance in high-risk individuals. Diabetes
Care. 2009;32(6):1081-1086.

Maher CA, Mire E, Harrington DM, Staiano
AE, Katzmarzyk PT. The independent and
combined associations of physical activity and
sedentary behavior with obesity in adults:
NHANES 2003-06. Obesity. 2013;21(12):
E730-737.

Gennuso KP, Gangnon RE, Matthews CE,
Thraen-Borowski KM, Colbert LH. Sedentary
behavior, physical activity, and markers of
health in older adults. Med Sci Sports Exerc.
2013;45(8):1493-1500.

Helmerhorst HJ, Wijndaele K, Brage S,
Wareham NJ, Ekelund U. Objectively mea-
sured sedentary time may predict insulin
resistance independent of moderate- and
vigorous-intensity physical activity. Diabetes.
2009;58(8):1776-1779.

Centers for Disease Control and Prevention.
Racial/ethnic and socioeconomic disparities in
multiple risk factors for heart disease and
stroke—United States, 2003. MMWR Morb
Mortal Whly Rep. 2005;54(5):113-117.

. Centers for Disease Control and Prevention.

Differences in prevalence of obesity among
Black, White, and Hispanic adults - United
States, 2006-2008. MMWR Morb Mortal
Wiy Rep. 2009;58(27):740-744.

Centers for Disease Control and Prevention.
Vital signs: prevalence, treatment, and control
of hypertension—United States, 1999-2002



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

and 2005-2008. MMWR Morb Mortal Wikly
Rep. 2011;60(4):103-108.

Cohen SS, Matthews CE, Signorello LB,
Schlundt DG, Blot WJ, Buchowski MS.
Sedentary and physically active behavior
patterns among low-income African-American
and White adults living in the southeastern
United States. PloS one. 2013;8(4):¢59975.
Ford ES, Merritt RK, Heath GW, et al.
Physical activity behaviors in lower and higher
socioeconomic status populations. American
J Epidemiol. 1991;133(12):1246-1256.
Centers for Disease Control and Prevention.
Facts about Physical Activity - Physical activity
and socioeconomic status. 2012. cdc.gov/physi
calactivity/data/facts.heml. Accessed March 13,
2014.

World Health Organization (WHO). Preva-
lence of insufficient physical activity. who.int/
gho/ncd/risk_factors/physical_activity_text/
en/. Accessed March 13, 2014.

Heinrich KM, Lee RE, Suminski RR, et al.
Associations between the built environment
and physical activity in public housing resi-
dents. Int | Behav Nutr Phys Act. 2007;4:56.
Lee RE, Cubbin C, Winkleby M. Contribu-
tion of neighbourhood socioeconomic status
and physical activity resources to physical
activity among women. J Epidemiol Comm
Health. 2007;61(10):882-890.

Giles-Corti B, Donovan R]J. Socioeconomic
status differences in recreational physical
activity levels and real and perceived access to
a supportive physical environment. Prev Med.
Dec 2002;35(6):601-611.

Lovasi GS, Hutson MA, Guerra M, Necker-
man KM. Built environments and obesity in
disadvantaged populations. Epidemiol Rev.
2009;31:7-20.

Parks SE, Housemann RA, Brownson RC.
Differential correlates of physical activity in
urban and rural adults of various socioeco-
nomic backgrounds in the United States.
] Epidemiol Commun Health. 2003;57(1):
29-35.

Eugeni ML, Baxter M, Mama SK, Lee RE.
Disconnections of African American public
housing residents: connections to physical
activity, dietary habits and obesity. Am [
Commun Psych. 2011;47(3—4):264-276.

Lee RE, Mama SK, Banda JA, Bryant LG,
McAlexander KP. Physical activity opportuni-

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

PA AND SITTING TIME IN PuBLIC HOUSING RESIDENTS - Leach et al

ties in low socioeconomic status neighbour-
hoods. | Epidemiol Commun Health.
2009:63(12):1021.

Lee RE, Mama SK, McAlexander KP, Adamus
H, Medina AV. Neighborhood and PA:
neighborhood factors and physical activity in
African American public housing residents.
J Phys Act & Health. 20118 Suppl 1:583-90.
McAlexander KM, Banda JA, McAlexander
JW, Lee RE. Physical activity resource attri-
butes and obesity in low-income African
Americans. /| Urban Health. 2009;86(5):
696-707.

California Department of Public Health. Ma-
ternal and Infant Health Assessment (MIHA)
Survey. 2010. cdph.ca.gov/data/surveys/ MIHA/
Pages/MaternalandInfantHealthAssessment%
28MIHA%29survey.aspx. Accessed March
13, 2014.

Centers for Disease Control and Prevention.
Pregnancy Risk Assessment Monitoring Sys-
tem (PRAMS) Questionnaire. 2011. cdc.gov/
prams/Questionnaire.htm. Accessed March
13, 2014.

Sarnoff R, Hughes D. Increasing health
insurance coverage in the first year of life.
Matern Child Health ]. 2005;9(4):343-350.
United States Census Bureau. American
Community Survey. 2010. census.gov/acs/
www/. Accessed March 13, 2014.

Pickering TG, Hall JE, Appel L], et al
Recommendations for blood pressure mea-
surement in humans and experimental ani-
mals: Part 1: blood pressure measurement in
humans: a statement for professionals from the
Subcommittee of Professional and Public
Education of the American Heart Association
Council on High Blood Pressure Research.
Hypertension. 2005;45(1):142-161.

Craig CL, Marshall AL, Sjostrom M, et al.
International Physical Activity Questionnaire:
12-country reliability and validity. Med Sci
Sports Exerc. 2003;35(8):1381-1395.
Graff-Iversen S, Anderssen SA, Holme IM,
Jenum AK, Raastad T. An adapted version of
the long International Physical Activity Ques-
tionnaire (IPAQ-L): construct validity in a
low-income, multiethnic population study
from Oslo, Norway. Int | Behav Nutr Phys
Act. 2007;4:13.

Wolin KY, Heil DP, Askew S, Matthews CE,
Bennett GG. Validation of the International

Ethnicity & Disease, Volume 24, Summer 2014

37.

38.

39.

40.

41.

42.

43.

Physical Activity Questionnaire-Short among
Blacks. Journal Phys Act & Health. 2008;5(5):
746-760.

US Department of Health and Human
Services. The 2006 HHS Poverty Guidelines.
2006. hhs.gov/poverty/06poverty.shtml. Ac-
cessed March 13, 2014.

Sallis JF, Saelens BE, Frank LD, et al.
Neighborhood built environment and income:
examining multiple health outcomes. Soc Sci
Med. 2009;68(7):1285-1293.

Lovasi GS, Neckerman KM, Quinn JW, Weiss
CC, Rundle A. Effect of individual or
neighborhood disadvantage on the association
between neighborhood walkability and body
mass index. Am | Public Health. 2009;99(2):
279-284.

Bennett GG, McNeill LH, Wolin KY,
Duncan DT, Puleo E, Emmons KM. Safe to
walk? Neighborhood safety and physical
activity among public housing residents. PLoS
One. 2007;4(10):1599-1606; discussion
1607.

Lee IM, Shiroma EJ, Lobelo F, et al. Effect of
physical inactivity on major non-communica-
ble diseases worldwide: an analysis of burden
of disease and life expectancy. Lancet.
2012;380(9838):219-229.

National Heart Lung and Blood Institute
(NHLBI). Assessing Your Weight and Health
Risk. 2013. www.nhlbi.nih.gov/health/public/
heart/obesity/lose_wt/risk.htm. Accessed
March 13, 2014.

Prince SA, Adamo KB, Hamel ME, Hardt J,
Connor Gorber S, Tremblay M. A comparison
of direct versus self-report measures for
assessing physical activity in adults: a system-
atic review. Int | Behav Nutr Phys Act. 2008;
5:56.

AUTHOR CONTRIBUTIONS

Study design and concept: Leach, Soltero, Lee
Acquisition of data: Mama, Lee

Data  analysis and interpretation: Leach,

Mama, Lee

Manuscript draft: Leach, Mama, Soltero, Lee
Statistical expertise: Leach, Mama, Lee
Acquisition of funding: Lee

Administrative: Leach, Mama, Soltero, Lee
Supervision: Leach, Lee

375




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


