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Abstract

Purpose—Present the rationale, methods, and cohort characteristics for two complementary “big
data” studies of residential environment contributions to body weight, metabolic risk, and weight
management program participation and effectiveness.

Design—Retrospective cohort
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Setting—Continental U.S.

Subjects—3,261,115 veterans who received Department of Veteran Affairs (VA) healthcare in
2009-2014, including 169,910 weight management program participants and a propensity-score
derived comparison group.

Intervention—VA MOVE! weight management program, an evidence-based lifestyle
intervention.

Measures—BMI, metabolic risk measures, MOVE! participation; residential environmental
attributes (e.g., food outlet availability, walkability); MOVE! program characteristics.

Analysis—Descriptive statistics presented on cohort characteristics and environments where they
live.

Results—Forty-four percent of men and 42.8% of women were obese, while 4.9% of men and
9.9% of women engaged in MOVE!. About half of the cohort had at least one supermarket within
one-mile of their home, while they averaged close to 4 convenience stores (3.6 for men; 3.9 for
women) and 8 fast food restaurants (7.9 for men; 8.2 for women). Forty-one percent of men and
38.6% of women did not have a park, and 35.5% of men and 31.3% of women did not have a
commercial fitness facility within one-mile.

Conclusion—Drawing on a large nationwide cohort residing in diverse environments, these
studies are poised to significantly inform policy and weight management program design.
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Neighborhood; Obesity; Weight Loss; Health Status Disparities; Food Environment; Built
Environment

Indexing Key Words

Research Program evaluation; Relationship Testing Quasi-experimental; Biometric Clinical/health
care; Local community; National Weight control; Skill building/behavior change; Built
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Purpose

Obesity (body mass index = 30 kg/m?) is a well-established contributor to cancer
development and mortality, as well as other health outcomes.1~> The age-adjusted
prevalence of obesity in the U.S. is 34.9%, with disparities by gender, race/ethnicity,
socioeconomic status (SES), and urbanicity.5-2 Despite tremendous investment in obesity
research, weight loss treatments continue to show limited success in terms of both individual
and population changes in body weight and associated chronic disease health outcomes.
Even among people who successfully lose weight, only half lose a clinically significant
amount of weight.10-12 Furthermore, those who do lose weight usually gain the weight back
in a relatively short time period.13.14

Researchers increasingly believe that environmental pressures to eat will often override self-
management skills that support intentional weight loss and maintenance.1> A growing
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literature now focuses on environmental contributors to obesity that are amenable to policy
interventions with broad population impact.16-18 Environmental attributes such as
availability of healthy foods and options for physical activity vary widely, with economically
disadvantaged and segregated minority communities often having less supportive
environments.19-21 Environmental interventions and policies are being proposed and
occasionally implemented.22-25 However, despite the growth in geospatial research in this
area, 2% there is little consensus on whether environmental attributes themselves affect body
weight and metabolic risk measures (e.g., blood pressure, lipids, glucose), and how much
change could be expected by modifying specific environmental attributes.2’-33 It is also
unclear whether one’s environment is a motivating or deterring factor to weight loss and
maintenance,34-38 or whether weight management interventions could be enhanced by
environmental tailoring.

The Weight And Veterans’ Environments Study (WAVES) | and Il are complementary
retrospective cohort studies of U.S. military veterans who used U.S. Department of Veterans
Affairs (VA) healthcare in 2009-2014 and who were followed to date through 2015. The VA
provides integrated healthcare to over 5 million veterans each year. Once enrolled for VA
care, veterans generally remain enrolled over their lifetimes. Together, the two projects
examine impacts of diet- and physical activity-related attributes of residential environments
on body weight, metabolic risk, and participation in and effectiveness of the VA MOVE!
program, a nationwide weight management program. The studies are guided by social-
ecological models of behavior change,3940 as well as microeconomic theory of the demand
for and production of health.#? Funded by the National Cancer Institute (RO1CA172726),
WAVES | examines environmental attributes that help individuals to maintain healthier BMI
and metabolic risk status up to 7 years and also whether those attributes support MOVE!
participation and weight loss at six months and 18 months, and achieve healthier BMI
trajectory in the longer term (5 years). The overarching hypothesis of WAVES 1 is that over
time individuals living in more supportive environments will have a healthier BMI and
metabolic risk status and achieve better weight outcomes in MOVE!. Funded by the U.S.
Department of Veterans Affairs Office of Research and Development (VA IIR 13-085),
WAVES Il studies whether individuals are more likely to engage in MOVE! and achieve
better weight management outcomes if specific MOVE! program elements are matched to,
or aligned with, environmental attributes. A key hypothesis is that the MOVE! program is
more effective when program elements substitute for environmental deficiencies and
complement environmental resources. We will also examine whether these relationships
differ by race/ethnicity, gender, and urbanicity.

WAVES I and Il are unique studies at the forefront of “big data” research linking electronic
health record and health system program data, with public and proprietary data on the
residential environment to understand relationships among the residential environment,
weight management programs, and body weight and related health outcomes. Using VA
healthcare data allows us to answer timely and important scientific questions that are
otherwise impossible to address since no other U.S. population database is comparable with
respect to the number of covered individuals, inclusion of measured health outcomes,
diversity of residential environments due to the national scope, and longitudinal structure.
While veterans using VA healthcare are different in some respects than the U.S. adult
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population (e.g., more likely to be men, older, and non-Hispanic black and less likely to be
Hispanic), they should be similar in terms of effects of the residential environment on health
outcomes and responses to weight management programs, and they live in communities
throughout the U.S. In this paper, following the rationale provided above for WAVES | and
I1, we review methods we are using to address our study aims and provide a description of
our cohort and the environments in which they live. Additionally, we share results of our
analysis to construct an inverse propensity score weighted comparison group for our
forthcoming analyses involving MOVE!. We conclude by discussing the strengths and
weaknesses of the studies.

Methods

Design
WAVES | and Il are complementary, observational retrospective longitudinal cohort studies
and were both approved by the institutional review boards of the University of Illinois at
Chicago and Hines VA Hospital.

Sample

The study cohort consists of more than 3 million U.S. military veterans who received
primary healthcare services in the VA between 2009 and 2014 and lived in the continental
U.S. Sample inclusion criteria are: (1) aged 20-80 years and (2) at least one VA healthcare
encounter in the two years prior to baseline year (2009 or first year in which the patient met
study eligibility criteria). Exclusion criteria are: (1) long-stay nursing home residence at
baseline; (2) no home address, PO Box address, or address that was non-geocodable to the
street or ZIP+4 in all study years; and (3) absence of measured height and weight in all study
years. In addition, due to resource constraints, WAVES | excluded individuals who lived
exclusively in non-metropolitan areas during the study period. Patients were accrued to the
study based on the earliest year (2009-2014) in which they met study inclusion criteria. To
date, the cohort has been followed through 2015. Figure 1 shows the sample derivation, with
the “super cohort” (sample spanning both studies) consisting of 3,261,115 patients of whom
78.2% lived in metropolitan areas. Those living in metropolitan areas formed the basis of the
WAVES | cohort. For study questions related to the MOVE! program, we identified 169,910
MOVE! program participants and used propensity score analysis based on a rich set of
covariates to construct matched (male and female) longitudinal comparison groups from
among all non-participants who had complete data on the 120+ variables used in the
propensity score analysis. For the WAVES |1 cohort, we included patients living in both
metropolitan and non-metropolitan areas. According to VA records as of 11-18-2016,
492,999 deaths had occurred in the super cohort during the study period (through December
31, 2015).

Intervention

VA MOVE! is a nationwide, evidence-based weight management program, patterned after
the lifestyle intervention developed for the Diabetes Prevention Program and updated based
on new dietary guidelines.1242-45 The VA implemented MOVE! in 2006 to address the high
obesity prevalence among veterans.*3 VA clinical guidelines recommend referrals to MOVE!
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for patients who are obese or who are overweight and also have obesity-related
comorbidities and no contraindications to weight loss treatment.*6 MOVE! participants
receive an individualized treatment plan, including education and counseling strategies that
support lifestyle behavior change efforts. Referred patients are offered group as well as
individual sessions (in person or phone). Rather than a highly structured program, MOVE!
intentionally allows for flexibility in program implementation and is a set of tools, resources,
and guidelines. Thus, while each of the 136 VA healthcare facilities in the continental U.S.
has a MOVE! coordinator, physician champion, and staff who address weight management,
other MOVE! elements are determined locally and can be customized to fit local conditions
and patient populations. As a result, specific program elements vary across the 136
healthcare facilities. This heterogeneity is captured in the MOVE! program exposures
outlined below.

Patient measures—\Veteran measures are obtained mainly from patient-level healthcare
encounter records and other VA administrative data sources. One practical challenge for our
longitudinal study design is that outcome measurements are a byproduct of healthcare
utilization and are not collected according to a predefined schedule. We imposed an annual
measurement structure on the data for each person and derived patients’ study measures
using data from all healthcare visits in that year. Measurements are not available if a person
did not utilize health services from the VA during the year. We accrued a total of 14,975,115
person-year observations, which is 87.4% of the total possible.

Health outcomes include BMI (calculated from measured height and weight) and blood
pressure, obtained by healthcare personnel during clinical encounters; VA laboratory result
values for glucose and cholesterol ordered by providers in the routine course of patient care
(WAVES I only); and MOVE! engagement (Table 1). Covariates include demographics;
clinical factors including chronic health conditions, health events, and prescribed
medications; healthcare utilization; and VA facility. Using Department of Defense (DoD),
Defense Manpower Data Center (DMDC) data, SES will be measured with two proxy
indicators: military rank at discharge*’49 and aptitude test results.50-52

Residential environmental exposures—Annual residential environmental exposure
measures are based on home geocodes (2009-2015) obtained from the VHA Planning
Systems Support Group and based on current address information at the end of each federal
fiscal year.53 In addition to urbanicity,>* ten categories of environmental attributes are of
interest: healthier food outlet accessibility (e.g., supermarkets), less healthy food outlet
accessibility (e.g., fast food restaurants), healthier food product prices (e.g., fruits and
vegetables), less healthy food product prices and taxes (e.qg., fast food), walkability (e.g.,
street connectivity), accessibility of recreational settings (e.g., parks), aesthetics (e.g., vacant
housing), traffic safety (e.g., presence of traffic-calming features), local area socioeconomic
and demographic characteristics, and VA healthcare accessibility (Table 2). These categories
were selected based on conceptual frameworks of environmental influences on healthy
eating® and active living®® while precise attributes within each category were selected based
on nationwide and retrospective availability of high-quality data.
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The geographic precision of the veteran residential location information allows us analytic
flexibility to examine any level of geography we choose. With the exception of food prices
and taxes (for which data are available at the core-based statistical area or state level),
environmental measures are constructed using a “SmartMap” approach.#? Specifically, using
geographic information system (GIS) software, we divided the continental U.S. into 30m x
30m cells, totaling approximately 8.98 billion cells. Environmental measures are based on
each grid cell’s centroid for up to four small spatial scales (circular buffers with radii
ranging from 0.25 mile to 5 miles). Time-varying, annual values for the environmental
measures are assigned to each veteran based on the cell in which his or her home is located.
Figure 2 shows an example of a supermarket SmartMap.

MOVE! engagement and participation—Measures of MOVE! engagement and
participation reflect duration and frequency of contact. Two or more in-person visits within a
6-month period will comprise our minimum criterion for MOVE! engagement. Among those
who engage in MOVE!, we will measure extent of participation through counts of visits over
specified periods of time (e.g., number of days with a MOVE! encounter over a 6-month
period) and encounter type (e.g., individual in-person, individual phone, group).
Additionally, we will measure and examine the impact of type or quality of participation
using a measure of “intense and sustained” participation, that is, 8 or more visits in 6 months
spanning 4 months or longer.%%

MOVE! program exposures—We will examine single measures and four constructed
composite measures of MOVE! program elements that we conceptualize as providing
nutrition, physical activity, behavioral health, or distance-related support for weight
management (Table 2). Annual data are available from each of the 136 VA facilities in the
continental U.S. where MOVE! programs are administratively housed. Site-specific
implementations of the MOVE! program use different combinations of program elements.

Data analysis

As the general analytic strategy, WAVES I and Il will employ panel data statistical models
that are robust to a broad class of potential sources of bias. For WAVES | (where outcomes
modeled will be body weight, blood pressure, serum glucose, and serum lipids and the
independent variables of primary interest will be environmental attributes), the panel data
models will include individual and time fixed effects in order to account for unobserved
characteristics of individuals or time period that might be associated with both
environmental attributes and body weight. In these models, environmental effects are
identified by within-person variation in environmental attributes that arises when people
migrate between geographical areas and when people stay in place but environmental
attributes change over time. To assess the sensitivity of our results to the possibility that
migrants have different health trajectories than non-migrants, we will also fit the same
regression models to samples of non-migrants. In analyses involving MOVE!, we also face
the problem of non-random selection into the MOVE! program. In that work, we use
propensity score methods to construct a comparison group of non-participants that resembles
the program participant sample with respect to a vector of pre-treatment covariates and then
estimate panel data regression models on the matched sample to study how participants and
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non-participants respond differently to environmental attributes. WAVES Il (where the
outcome modeled will be body weight and the independent variables of primary interest will
be interactions between MOVE! program elements and environmental attributes) will use the
same approach but will also employ regression discontinuity methods to add further
confidence to our findings.

In this paper, we describe the study sample at baseline using descriptive statistics. In
addition, we present information on environmental attributes based on where subjects lived
at study accrual. Finally, we present results from our propensity score analysis involving
120+ covariates including veteran demographics, clinical factors, healthcare utilization,
residential environmental attributes, and VA healthcare facility characteristics. (A complete
list of covariates is available in Supplemental Table 1.) We sought to achieve a matched
sample in which the standardized difference in means (Cohen’s D) between the matched
participant and non-participant was less than 0.1 for each baseline covariate.>”

Cohort characteristics

Table 3 shows descriptive statistics at baseline for veteran demographics, clinical factors,
healthcare utilization, and residential environmental attributes within one mile of home
locations for the super cohort comprising 3,035,525 men and 225,590 women. Among men,
the majority (61.5%) were 60-80 years of age; about 20% were non-Hispanic black (15.9%)
or Hispanic (4.3%); the most common medical diagnoses were hypertension,
hyperlipidemia, and diabetes; and 43.6% were obese. Among women, half (50.6%) were
40-59; over 30% were non-Hispanic black (28.4%) or Hispanic (5.3%); the most common
medical diagnoses were depression, hypertension, and hyperlipidemia; and 42.8% were
obese.

The super cohort lived throughout the continental U.S., as evidenced by their distribution
across census divisions, and 77.8% of men and 84.5% of women lived in a metropolitan area
(Table 3). Compared to the U.S. population, super cohort members were less likely to live in
census tracts that fall in the very lowest decile and two highest deciles of both poverty and
median household income (Table 4). About half of the super cohort had at least one
supermarket within one mile, while they averaged close to 4 convenience stores (3.6,
SD=4.6 for men and 3.9, SD=4.5 for women) and 8 fast food restaurants (7.9, SD=16.3 for
men and 8.2, SD=14.7 for women). On average, 2.0 parks (SD=2.7, 2.6 for men and women,
respectively) and 3.1 commercial fitness facilities (SD=7.0, 5.7 for men and women,
respectively) were available within one mile. Still, 41.0% of men and 38.6% of women did
not have a park and 35.5% of men and 31.3% of women did not have a commercial fitness
facility within one mile.

MOVE! engagement and propensity score matching

Approximately 5% of men (n=147,646) and 10% of women (n=22,264) participated in
MOVE!. Comparisons of MOVE! participants and those not engaged in MOVE! on select
demographics, clinical factors, healthcare utilization, and residential environmental
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attributes within one mile of home locations before and after matching are also shown in
Table 3. The unweighted comparisons reveal that MOVE! participants and non-participants
differed on several factors before matching. For example, men who participated in MOVE!
were more likely to be midlife (40-69 years of age); non-Hispanic black; have a diagnosis of
diabetes, hypertension, hyperlipidemia, and depression; have higher BMI; and meet criteria
for obesity. In contrast, after inverse propensity score weighting, descriptive statistics are
nearly identical across the variables in the two groups, with all standardized differences well
below the commonly accepted criterion of 0.1 indicating an excellent match between the
intervention and comparison groups.

Discussion

In response to growing interest in the use of “big data” involving electronic health records to
address pressing public health questions,>8 this paper provides an overview of the rationale,
methods, and cohort characteristics of WAVES | and |1, which are exploiting big data to
address questions with important implications for policy and weight management programs.
This study is being conducted in a cohort of over 3 million U.S. military veterans who used
VA healthcare between 2009 and 2014 and who were followed to date through 2015. As
evidenced by the descriptive statistics, most of the cohort is men (93.1%) and they tend to be
older (men only) with relatively few Hispanics. These demographic patterns reflect veterans
as a whole.59:0 However, veterans using VA healthcare are disproportionately non-Hispanic
black (especially women) as shown by our summary statistics and tend to be lower income.
61 Nonetheless, the cohort does include 1,359,463 persons under age 60, 225,590 women,
546,142 non-Hispanic blacks, and 140,798 Hispanics. Given that 46 million Americans,
including disproportionate numbers of African Americans are living in poverty, veterans
using VA healthcare represent an important segment of the U.S. population, which is
disproportionately at risk for obesity.

We found that the environments where the cohort lived vary. Like all veterans,®2 those using
VA healthcare,®3 particularly men, are more likely to live in rural areas than non-veterans.
About 78% of men in the cohort lived in a metropolitan area, as compared to 85% for the
U.S. resident population.54 Moreover, cohort members are less likely to live in communities
with extreme median household income or poverty rates. Nonetheless, our results show they
live in communities that span the urban-rural and economic continuum. Moreover, like the
general U.S. population,2%:65-69 their environments vary considerably with respect to the
geographic accessibility of food and physical activity settings. Many live in areas without
environmental resources potentially important for achieving or maintaining a healthy body
weight. The environmental variation in the cohort provides ample opportunity to identify
how variations in the residential environment is related to BMI, metabolic risk, and weight
management program outcomes.

It is noteworthy that 43.6% of men and 42.8% of women in our cohort were obese. Similar
to the general U.S. population, obesity rates have climbed among military service members
and veterans alike.”? Obesity prevalence among veterans and particularly veterans using VA
healthcare may even exceed that of non-veterans.’1~74 Obesity-related behaviors (i.e., poor
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diet, physical inactivity) are thought to contribute to poorer health status observed among
veterans and especially veterans using VA health care compared to non-veterans.”0.74-78

Despite the high prevalence of obesity, we found less than 5% of men and 10% of women
engaged in MOVE! (i.e., completed at least two in-person MOVE! visits within a 6-month
period), even though the program is available at no cost to VA healthcare users, available
across the 136 healthcare facilities in the continental U.S., and offers in-person and phone
sessions. Thus, innovative strategies are needed to positively influence MOVE! program
engagement, which our study will address.

Our results suggest our propensity score analysis created a well-matched comparison group
for MOVE! participants. Applying the generated propensity score weights in future analyses
involving MOVE! will allow us to address innovative questions about whether the
environment where people live affects weight management program outcomes, as well as
whether specific MOVE! program characteristics can substitute for environmental
deficiencies and complement environmental resources to achieve better weight outcomes.

Study strengths

WAVES I and II’s strengths in addressing their aims include research designs and analytic
approaches that address potential threats to internal validity. First, because the VA provides
continuous integrated healthcare to veterans, many veterans receive care in the VA over most
of their adult life. These long-term relationships and VVA’s electronic health record have
resulted in healthcare data stores that are unparalleled in the U.S. We know of no other
nationwide U.S. data source that supports follow-up on millions of adults over this extended
period with repeated clinical (rather than self-reported) and environmental measures. Using
these longitudinal data, together with our study design, our WAVES I research will
overcome many limitations present in the preponderance of prior research on environment-
obesity relationships. Within-person repeated measures over 7 years (WAVES 1), repeated
observations of veterans’ environments, and use of panel data statistical models will allow us
to address an often-cited criticism of the extant research: selection bias stemming from the
non-random placement of individuals in residential environments. The WAVES | and Il data
will allow us to use quasi-experimental research designs that account for a broad class of
measured and unmeasured individual and environmental factors that may generate bias in
simpler research designs. In addition, we will be able to carefully compare the results from
study designs that exploit environmental variation that arises from individual migration
decisions (following people as they move around the country) and also from processes of
environmental change (following non-migrants as the environment changes around them).
Research designs based on migration and neighborhood change may be subject to different
sources of bias. Together, the two designs may shed important light on the connection
between the residential environment and health. Relatedly, these VA healthcare services are
provided to veterans at no cost. Thus, we are able to address our study questions in a
population for which differential healthcare access is not a likely confounder.

Another strength is the great diversity in residential environments afforded by the study’s
nationwide coverage, precise residential location information, and thus the precision of the
environmental measures. We are characterizing the environment based on grid-cells (30m x
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30m) that are at a fine spatial resolution and time constant for the entire continental U.S. for
7 years. Centering the environmental measures so precisely on individuals® home locations
is still unusual as national U.S. studies typically must rely on administrative units.”® Our
study can also simultaneously account for multiple environmental attributes and identify the
relative and joint effects of each.

Among the few studies that have examined whether the environment moderates weight
management or behavioral (i.e., diet, physical activity) intervention engagement or
effectiveness, sample sizes are small, follow-up periods are generally short, there is little
variation in intervention characteristics,30 and studies have not been able to control for
differences in healthcare access and utilization.34-38 Small sample sizes do not provide the
statistical power required to measure such effects. In contrast, WAVES | will determine
whether success in the MOVE! weight management program depends on environmental
attributes in 169,910 participants plus matched controls. The relatively long follow-up
period will also allow us to observe long-term (up to 5 years) moderating effects of
environmental exposures on weight management program effectiveness (WAVES 1), another
unique contribution of the study. Exploiting variation in MOVE! program elements across
facilities, WAVES Il moves beyond what has been possible to date by examining which
specific program elements may substitute for or complement environmental attributes to
improve patients’ responses to MOVE!. In the WAVES cohort, there is universal healthcare
access, VA imposes no copayment on MOVE! participation, and we will incorporate
information on quantity and type (inpatient, outpatient, primary care, specialty care) of care
received.

Study limitations

Despite these considerable strengths, WAVES | and 11 also have several limitations. First,
while we have carefully selected a strong research design and analytic approach to promote
causal inference, the study remains observational. Randomized control trials, which are
practicably quite difficult in neighborhood research, would be needed to test our hypotheses
more definitively. Second, we do not have measures of our assumed behavioral mediators
(dietary intake, physical activity) of environmental effects on health or weight management
program outcomes. We also do not have measures that capture individual-level SES shifts
over time such as annual household income. As a result, residual confounding related to
within- and between-person differences in SES changes will be a possibility, which we will
try to address by controlling for multiple, time-varying local area-level SES measures.
Fourth, as discussed above, veterans using VA healthcare are not representative of the U.S.
adult population and tend to be male, non-Hispanic and non-Hispanic black (especially
women), and of lower income, although there is variation. Fifth, our environmental measures
do not capture the “quality” of the environmental settings (e.g., healthy food availability and
marketing, park features and upkeep), which may be more influential than their geographic
accessibility. Unfortunately, nationwide data on these qualitative features are not available.

Finally, our large sample is a considerable strength, providing ample statistical power to
detect small effects common in research on the residential environment including in
important subgroups. However, our sample size can lead to statistically significant
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associations that are not substantively important. Thus, we will interpret our findings in
terms of both clinical and policy relevance. With respect to clinical relevance, we will
compare our effects to a 5% weight change, which is considered clinically significant.81
With respect to the policy relevance, prior research can help place our results in context. For
example, a recent study found that one-third of U.S. adults consumed fast food on a given
day and that fast food consumption was associated with consumption of 194 additional
calories on these days.82 Simple calculations imply that consuming an extra 194 calories per
day could annually lead to a 6.7-pound weight gain, which is about 1 BMI unit for an
average person. This suggests that a policy that reduced fast food consumption by about
10% (which would be quite a substantial economic effect) would reduce a person’s BMI by
about 0.1 BMI units over the course of a year. While these calculations are crude, they can
help put forthcoming findings in perspective. We should expect most environmental
attributes to generate relatively small absolute effects on BMI; however, comprehensive
changes across the environment may cumulatively contribute to large reductions in BMI.

Despite these limitations, drawing on a sample of over 3 million adults with clinically-
measured outcomes and nationwide geographic coverage, WAVES | and Il have tremendous
potential to produce vital evidence to select the most promising targets of policy and
environmental interventions and to enhance the design of behavioral weight management
programs to achieve healthier body weights nationwide in the U.S.
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SO WHAT?
What is already known on this topic?

Despite tremendous investment in obesity research, weight loss treatments have had
limited success in terms of individual and population improvements in body weight.
Moreover, the role of the environment in body weight and weight loss remains unclear.

What does this article add?

This article describes the rationale, methods, and cohort characteristics for two
complementary cohort studies at the forefront of “big data” research linking electronic
health record data with public and proprietary environmental data to determine impacts
of residential environmental attributes on body weight, metabolic risk, and participation
in and effectiveness of a nationwide weight management program.

What are the implications for health promotion practice or research?

These studies have tremendous potential to produce vital evidence to select the most
promising targets of policy and environmental interventions and to enhance the design of
behavioral weight management programs to achieve healthier body weights nationwide in
the U.S.
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3,878,896 veterans receiving VA primary care
services 2009 - 2014

* >=20 yearsold

 Not living in an extended care setting

* 21 VAvisit within prior 2 calendar years

Exclude if:

* Residenceoutsidecontinental U.S.

* PO Boxaddress

* Add to thestreetlevel

(n=230,544 individuals not meeting geographic
criteria any time during study period)

3,648,352 veterans with valid
geographic data in at least 1 study year

Exclude if:

* Norecorded or plausible height
* Norecorded or plausible weight
| * No plausible BMI

(n=198,948 indivi not meeting
3,449,404 veterans with valid geographi
ang BMI data in at least 1 study year

criteria any time during study period)®
Exclude if no primary care during time period
when met geographicand BMI criteriz
(n=137,892)

Exclude if >80yearsold at timeof
first eligi =50,397)

3,311,512 veterans who meet all
inclusion criteria in at least 1 study year

“Super Cohort” Sampling Frame
3,261,115

lf ~————>|areathroughout the study period,”

Exclude if residing in a non-metropolitan
(n=560,001)

WAVES | Cohort* WAVES Il Cohort
2,701,114 3,261,115
e i i ge of 43-84i; height, 75-700 Jhs for weight, and 15-75 unitsfor BMI.
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(mige itan) and 6 | ) d ed opolitan counties.

Figure 1.
Sample derivation and sizes for WAVES | and Il
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Figure 2.
Accessibility of supermarkets within 3 miles for the continental U.S.
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