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Abstract
Background—Few studies have investigated the built environment and its association with health
—especially excess adiposity—and physical activity in the immediate pre-Baby Boom/early-Baby
Boom generations, soon to be the dominant demographic in the U.S. The purpose of this study was
to examine this relationship.

Methods—This study used a cross-sectional, multilevel design with neighborhoods as the primary
sampling unit (PSU). Residents (N=1221; aged 50–75) were recruited from 120 neighborhoods in
Portland OR. The independent variables at the PSU level involved GIS-derived measures of land-
use mix, distribution of fast-food outlets, street connectivity, access to public transportation, and
green and open spaces. Dependent variables included resident-level measures of excess adiposity
(BMI ≥25), three walking activities, and physical activity. Data were collected in 2006–2007 and
analyzed in 2007.

Results—Each unit (i.e., 10%) increase in land-use mix was associated with a 25% reduction in
the prevalence of overweight/obesity. However, a 1-SD increase in the density of fast-food outlets
was associated with a 7% increase in overweight/obesity. Higher mixed-use land was positively
associated with all three types of walking activities and the meeting of physical activity
recommendations. Neighborhoods with high street connectivity, high density of public transit
stations, and green and open spaces were related in varying degrees to walking and the meeting of
physical activity recommendations. The analyses adjusted for neighborhood- and resident-level
sociodemographic characteristics.

Conclusions—Findings suggest the need for public health and city planning officials to address
modifiable neighborhood-level, built-environment characteristics to create more livable residential
communities aimed at both addressing factors that may influence unhealthy eating and promoting
active, healthy lifestyles in this rapidly growing population.

Introduction
The incidence and prevalence of overweight and obesity have reached epidemic proportions
in the U.S.,1,2 and they pose a serious threat to public health.3 Although physical activity is
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known to be important in preventing or decreasing weight gain, research indicates that the
majority of U.S. adults are either insufficiently active or sedentary.4–8 It is well documented
that obesity, physical inactivity, or the combination is associated with an increased risk of
common chronic diseases, including coronary heart disease, stroke, some cancers, and type 2
diabetes.9 While obesity and physical inactivity result from the interaction of genetic,
behavioral, and environmental factors, there is growing research interest in how these problems
are associated with the built environment.10–18 In this respect, accumulating evidence—
primarily from cross-sectional studies—has shown how social, physical, and built-
environment conditions may adversely affect health by facilitating unhealthy eating and
compromising physical activity.19–30

Despite the increase in research on obesity and physical inactivity, there is a paucity of
information on built-environment factors and their associations with health and physical
activity in a population inclusive of the immediate pre-Baby Boom/early-Baby Boom
generations, which will become the major demographic related to healthcare utilization in the
next 20 years. According to the U.S. Census Bureau,31 by 2030 people aged ≥50 will constitute
36% of the total U.S. population (compared to 24.9% currently), and the numbers of those aged
≥60 will more than double from current levels (ranging from an 82% increase in people aged
60–64 to a 126% increase in those aged ≥85). The continuing increase in the number of older
adults who are overweight or obese32 or who do not regularly engage in physical activity4
makes critical an understanding of how neighborhood built-environments may affect health
and physical activity in this population.

This study examined, via a cross-sectional design, the associations among built-environment
factors (representing dimensions of urban form), the prevalence of overweight/obesity, and
various forms of physical activity among middle-aged and older adults. It was postulated that
the neighborhood built-environment factors specified in this study would independently
account for neighborhood-level variation in residents’ levels of being overweight/obese and
physically active. On the basis of prior research,19,20,22,25–27,29,33 the specific hypotheses
were that neighborhoods with lower mixed-land use and higher densities of fast-food outlets
would be associated with more residents being overweight/obese, and that residents living in
neighborhoods with higher mixed-land use, high street connectivity, better access to public
transportation, and more green and open spaces for recreation would be more likely to engage
in neighborhood and utilitarian-related walking, as well as to meet the recommended guidelines
for physical activity.

Methods
The Study’s Geographic Area

The study’s geographic area covered the Portland OR metropolitan region’s urban growth
boundary (UGB). The UGB, created as part of the statewide land-use planning program, is a
legal boundary to protect farms and forests from urban sprawl and to promote the efficient use
of land, public facilities, and services inside the boundary. The 2005 UGB contained 798 census
block groups (a subdivision of U.S. census tracts), encompassing approximately 400 square
miles (about 256,345 acres) across the three counties of Washington, Multnomah, and
Clackamas. Per the U.S. 2000 census, approximately 1.3 million people lived within the UGB,
with a population density of 5956 per square mile. Adults aged ≥50 accounted for
approximately 25% of the population.

Study Design and Sampling
A three-stage, stratified sampling strategy was employed. The sampling began by selecting all
census block groups (N=798)—used as proxies for neighborhoods—within the UGB. These
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neighborhoods were the primary sampling unit (PSU) from which the resident sample was
drawn. In drawing the sample at Stage 1, the PSUs were stratified according to land-use mix,
SES, and ethnic mix. After removing nine unsuitable census block groups (e.g., airports, forest
parks, industry, and wildlife sanctuary areas), the remaining 789 block groups were cross-
classified on three geographic- and census-derived stratification indicators: (1) land-use mix,
34 (2) SES, and (3) race. This classification scheme produced eight strata; 15 block groups
were randomly drawn from each stratum, resulting in a stratified probability sample of 120
block groups (neighborhoods). In Stage 2, households within these neighborhoods were
randomly sampled. In Stage 3, sampling was conducted for one eligible study participant within
each selected household.

The target adult population consisted of English-speaking adults aged 50–75 who were
independently ambulatory (including cane use) and cognitively intact.35 The target sample
size at the resident level was 1200 across the 120 PSUs. Proportional allocation was used to
determine the size of the resident sample in each neighborhood, with numbers varying from
5–8 residents for small population block groups to 9–21 residents for medium-to-large
population block groups.

Procedures
Selected household residents were initially sent an invitation to participate, which provided
some study details and advised the recipient that an interviewer would telephone within a week
to arrange a suitable time to conduct the face-to-face survey interview. At this initial telephone
contact, the participant’s age was confirmed, and an appointment was scheduled for the
personal interview, which took place either at the resident’s home or a research office. To reach
selected residents, up to eight call-backs were made before the attempt was considered a
nonresponse (i.e., not home). All measures were taken by research interviewers in 2006–2007.
The research protocol was approved by the IRB of the Oregon Research Institute.

Measures
Dependent Measures

Objective anthropometric measures of body weight (in pounds) and height (in inches) were
obtained from the study participants. BMI was calculated and assigned to two categories:
1=overweight or obese (BMI ≥25); 0=otherwise (BMI <25). Physical activity measures were:
(1) neighborhood walking; (2) walking for transportation (e.g., to catch a bus, light rail, or
train); (3) walking for household errands (e.g., shopping or banking); and (4) measures of
physical activity derived from the Behavioral Risk Factor Surveillance System (BRFSS)
survey.36 All physical activity measures were assessed for frequency and duration (in minutes).
These values were multiplied to provide the total number of minutes of each activity in a usual
week (7 days). On the basis of these calculations, the study variables were operationally defined
as follows: neighborhood (recreational) walking: reporting ≥150 minutes neighborhood
walking in a usual week=1, otherwise=0; and walking for transportation and household errands:
≥30 minutes in a usual week=1, otherwise=0. The BRFSS physical activity measures assessed
the number of days per week and the total time per day spent in moderate and vigorous physical
activity. Physical activity levels were computed into three categories per the established
recommendations for physical activity for older adults7,37,38: (1) met guidelines for moderate
physical activity (≥5 times per week, ≥30 minutes per day) or vigorous physical activity (≥3
times per week, ≥20 minutes per day); (2) insufficiently active (some physical activity but less
than the guidelines recommend); or (3) inactive (no physical activity reported). For this study,
the latter two categories were combined to create a dichotomous variable of meets
recommendation=1 or does not meet recommendation=0.
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Environment Data Sources and Variable Construction
The existing geographic databases provided by the Regional Land Information System (RLIS;
www.metro-region.org) were utilized. RLIS maintains a current street address database as well
as many other data layers (e.g., tax assessor’s data, regional land-use data from digital aerial
photography, employment data, census data) from which the characteristics of urban form as
well as neighborhood demographic and built-environment features relevant to this study were
derived. Information on the types of fast-food restaurants was obtained via a commercially
purchased business dataset (http://infousa.com) and subsequently compiled, using proprietary
4-digit extensions to the Standard Industrial Classification codes. Included were various fast-
food chain restaurants such as McDonald’s, Subway, Burger King, and Wendy’s. All these
data were spatially integrated within a GIS, using ArcView software to characterize the built
environment of the sampled study area.

Five built-environment variables were constructed: land-use mix, density of fast-food outlets,
density of street connectivity, density of public transit stations, and area of green and open
spaces for recreation. Brief operational definitions for each appear below.

Land-use mix—Land-use mix was operationalized using the method provided by Frank et
al.,23 which provides a measure of the evenness of distribution of several land-use types (i.e.,
residential, public [offices and institutions], and commercial land uses) within the study’s
geographic area. Values near 0 reflect single-use environments such as residential suburbs,
while values near 1 reflect maximal mixed usage.

Density of fast-food outlets—The number of fast-food outlets divided by area in square
miles.

Density of street connectivity—The number of street intersections, including those with
traffic lights and those without, divided by area in square miles.

Density of public transit stations—The number of bus and transit stations divided by
area in square miles.

Green and open spaces—The total acreage of green and open spaces for recreation,
including public parks and playgrounds.

All environmental variables, with the exception of land-use mix, were standardized to enhance
the interpretation of results. In addition, four measures were developed, using 2000 Census
data to represent neighborhood-level socioeconomic characteristics: (1) median household
income, (2) percentage of African-American residents, (3) percentage of Hispanic residents,
and (4) residential density (defined as the number of people per residential acre). These
measures were used as study covariates.

Participant-Level Measures
Data obtained from individual participants included age, gender, education, race/ethnicity,
employment status, household income, home ownership, alcohol use, tobacco use, general
health status, BMI, fruit and vegetable intake,39 and fried-food consumption (which was
assessed via a single item: How many servings of fried food [e.g., deep-fried in oil, pan-fried
in oil or butter, etc.] do you have per day in a typical week?).

Data Analysis
By design, the data in this study are hierarchically structured (i.e., residents are nested within
neighborhoods), thus making it appropriate for a multilevel analysis that allows for the
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simultaneous estimation of associations among neighborhood-level and resident-level factors
and response outcomes. Within the hierarchical generalized linear modeling framework,40,
41 a series of multilevel Poisson regression models were fitted, using a logarithmic link with
Poisson variation represented by between-neighborhood random effects.41 Poisson regression
was chosen over logistic regression to avoid over-estimation problems in the estimated OR, as
occurs when the prevalence of the outcome is >10%.42,43

Five multilevel models were specified and estimated (one for each of the five dependent
variables: overweight/obesity, three walking activities, meeting recommended levels of
physical activity). For the model of overweight/obesity, neighborhood-level measures included
the primary independent variables of land-use mix, fast-food density, and covariates. For the
models of walking and meeting recommended physical activity, neighborhood-level measures
included the primary independent variables of land-use mix, street-connectivity density, public
transit-station density, green and open spaces for recreation, and covariates. In all models,
neighborhood-level covariates included residential density, median household income, and
percentage of African-American and Hispanic residents. Based on prior studies,19–23
resident-level covariates included age, gender, race/ethnicity, employment status, home
ownership, household income, health status, fruit and vegetable intake, and fried-food
consumption. BMI, used as a resident-level covariate, was included in the four physical activity
models.

For each outcome analysis, estimation involved fitting a sequence of nested models: (1) a two-
level random intercept model (i.e., without covariates/predictors at either level); (2) a model
with individual-level covariates; (3) a model with neighborhood-level covariates; and (4) a
model including all Level-1 and -2 covariates as well as Level-2 built-environment variables.
Parameter estimates (log coefficients [e.g., overweight/obesity prevalence]); exponentiated
coefficients (exp [log coefficients]); and their 95% CIs from each model are presented. The
coefficients are interpreted as the expected prevalence (i.e., exp [log coefficient]) of the
dependent variable for a unit change in land-use mix or a 1-SD change in fast-food outlets,
street connectivity, public transit stations, or green and open spaces, holding constant the other
covariates/predictors in the model.

Results
Sample Characteristics

Valid responses were obtained from 1221 respondents (a 48% response rate from all selected
participants initially contacted). All participants’ addresses were successfully geo-matched for
an accuracy level of 100%. The map showing the geocoded home locations of participants
across the 120 study neighborhoods is displayed in Figure 1.

Table 1 shows the descriptive statistics for the study sample and by gender. Respondents were
aged 50–75 (mean age=62 years, SD=6.89 years). The majority of respondents were men
(57%); married (64%); white (92%); and lived in a house (80%). Most had some college or
higher (77%) and a household income of $50,000 or higher (53%). More than half of the
respondents reported nonfrequent alcohol use (53%); not currently smoking (89%); and
perceived their health to be very good or excellent (55%).

More than two thirds of the sample (75%) were overweight or obese, with an average waist
circumference of 39.08 inches. Of the total sample, 32% of the respondents reported at least
150 minutes of neighborhood walking weekly; 12% reported 30 minutes of weekly walking
for transport, whereas approximately 38% reported 30 minutes of weekly walking for
household errands. Approximately 64% of the respondents reported meeting either moderate
or vigorous physical activity recommendations.
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Multilevel Analyses
Table 2 shows the random effects estimated from the multilevel Poisson regression models for
each of the five outcomes. Estimates of the intraclass correlations show a noticeable amount
of variation between neighborhoods, providing sufficient justification for examining between-
neighborhood variation on the outcome variables with the multilevel analysis. Also, all random
coefficients were significant when no predictors (i.e., an unconditional model) were included
(Model 0). Significant reductions in variation among neighborhoods were observed when
moving from the unconditional model (Model 0) to the substantive model (Model 3; see
Columns 3–6). Finally, the model for each variable explained small-to-significant amounts of
variance at the neighborhood level after addition of the key built-environment variables (last
column), with the proportion of neighborhood-level variance accounted for ranging from 0.23
(meeting activity recommendations) to 0.98 (overweight/obese).

Major outcomes of the multilevel Poisson regression model analyses are summarized in Table
3. Land-use mix and fast-food density were significantly associated with the likelihood of
residents being overweight/obesity (p’s<0.01). Specifically, a 1-unit (i.e., 10%) increase in the
even distribution of square footage across all four land uses (i.e., residential, public [offices
and institutions], commercial) was associated with a 25% reduction in the prevalence of
overweight/obesity, holding other variables in the model constant. However, a 1-SD increase
in the density of fast-food outlets was associated with a 7% increase in the prevalence of
overweight/obesity, holding constant other variables in the model.

Significant associations were also observed between the built-environment factors and the
dependent variables that represented various forms of physical activity. Specifically, higher
mixed-use land was consistently shown to be positively associated (p’s<0.05) with all three
types of neighborhood-based walking activities and meeting physical activity
recommendations (p<0.03). For example, a 1-unit increase in mixed-land use was associated
with a 5.76-times increase in walking for transportation (Table 3, Column 5). Similarly,
neighborhoods with high street connectivity were shown to be significantly related to a higher
prevalence of walking (p’s≤0.03) and meeting physical activity recommendations (p<0.001).
For example, a 1-SD increase in street connectivity increased walking prevalence by 16% for
neighborhood walking, 20% for transportation, and 11% for errands, respectively. Finally, the
density of public transit stations was associated with more walking for transportation (p<0.01)
and meeting physical activity recommendations (p=0.03); green and open spaces for recreation
were also associated with more neighborhood walking (p=0.03) and meeting physical activity
recommendations (p<0.001).

With respect to model covariates at the neighborhood level, a 1% increase in the African-
American population reduced the likelihood of neighborhood walking by 5%. In contrast, a
1% increase in the Hispanic population in neighborhoods was associated with an approximately
1% increase in meeting recommended physical activity. At the resident level, there was a higher
prevalence of overweight/obesity in women than men, and residents with less education were
associated with a higher prevalence of overweight/obesity but were more likely to walk for
errands. Residents with better health status were less likely to be overweight/obese. In all four
physical activity outcomes, residents with lower BMI were associated with a greater likelihood
of walking and meeting physical activity recommendations.

Discussion
The results from this study showed significant associations among built-environment factors
and the prevalence of overweight/obesity and various forms of physical activity in middle-
aged and older adults. Controlling for neighborhood- and resident-level sociodemographic
characteristics, neighborhoods with lower mixed-land use and higher densities of fast-food
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outlets were more likely to have residents who were overweight/obese. In contrast, residents
living in neighborhoods with higher mixed-land use, high street connectivity, better access to
public transit stations, and more green and open spaces for recreation were more likely to
engage in some form of neighborhood-based walking, and, more importantly, to meet physical
activity recommendations.

Although an association between the built environment and physical activity is demonstrated,
it is clear that built-environment factors were differentially associated with each type of
walking activity. For example, mixed-land use, high street connectivity, and more green and
open spaces were important for residents when engaging in neighborhood walking, but public
transit station distribution was not. Highly connected neighborhood streets and access to public
transit stations were associated with a higher prevalence of walking for transportation, whereas
only street connectivity was significantly associated with walking for household errands.
Above all, neighborhoods with more mixed-land use had a higher prevalence of all three types
of neighborhood-based walking.

Findings from this study are consistent with those of previous studies of general adult
populations that involved common urban-form measures. For example, better mixed-land use
has been associated with a reduction in the likelihood of obesity in adult populations.20,22
Other urban forms such as street connectivity, along with open and green space, have been
shown to be conducive to increased levels of physical activity, including walking.19,20,23,
25 This study, however, extends previous work by using multilevel design and analyses to
estimate, within a single framework, an association among mixed-land use and the density of
fast-food outlets at the neighborhood level and levels of overweight/obesity and physical
activity in a sample of urban middle-aged and older residents. The focus on the Baby-Boom
generation is an important extension of existing studies by demonstrating associations between
built-environment features and health-related characteristics in an aging population that,
because of its magnitude, is going to have a profound influence on healthcare allocation and
utilization in the coming decades. Understanding—and modifying—the factors associated with
good health can lessen the economic and social burden of chronic, lifestyle-related disabilities,
as well as enhance individual quality of life.

Results from this study underscore the importance of built-environment influences on
overweight/obesity and physical activity. Important implications from this study are that fast-
food outlets across neighborhoods are negatively associated with residents’ health outcomes,
in that a greater distribution of fast-food restaurants is associated with a greater prevalence of
overweight/obesity among neighborhood residents. However, the prevalence of overweight/
obesity may be lower in neighborhoods that have higher levels of mixed-land use (i.e., a mix
of commercial, residential, and public land). Similarly, public health strategies to promote
physical activity or walking should emphasize the important role of environmental influences
that facilitate opportunities for people to be more active. In this respect, findings from the
current study suggest that high street connectivity, better access to public transit stations, and
more green and open spaces for recreation are likely to increase urban mobility and favor the
establishment of walkable neighborhoods. These results collectively suggest that city planning,
zoning policies, and community health promotion should consider built environments that
facilitate residents’ health and physical activity.

Study Strengths and Limitations
This study has several strengths. First, it studied a demographic that will have a significant
impact on healthcare resources in the coming decades. Second, health and physical activity are
related to objectively measured built-environment variables at the relatively small geographic
scale of local neighborhoods. Third, the sampling frame chosen can be considered “… a sort
of living laboratory of efficient urban planning and living,”44 with a range of low-to-high
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commercial and residential densities, mixed-land use, and interconnected streets that support
walking for utilitarian purposes, transportation, and physical activity. These features provided
a natural setting for studying urban growth-management policies and the built environment’s
impact on health outcomes.45 Another notable strength is the focus on the distribution of fast-
food restaurants and land-use mix, two features of the built environment that are relevant to
overweight/obesity and physical activity. This information, coupled with varied measures of
walking (i.e., leisure-time, transportation, errands) and general physical activity, has direct
policy applicability, indicating how major features of the built environment are related to the
problem of overweight/obesity and the specific forms of physical activity in local communities.

This study also has limitations. First, the use of a cross-sectional design limits the identification
of a causal link between the built-environment variables and health and physical activity. In
this regard, the results provided a snapshot of an ongoing dynamic process. Second, the study
sample was relatively homogenous, economically stable, and health-conscious. Future studies
need to replicate this work in other urban populations. Third, the design does not account for
the potential effects of self-selection or attitudinal pre-determinants of community living
choice, or the choice to walk for various purposes.23 While the presence of fast-food outlets
in a neighborhood is associated with a higher risk of overweight/obesity, it is plausible that the
decision of fast-food franchises to operate their businesses in particular locations occurs in
response to the tastes or needs of local residents. In these cases, residents’ lifestyle choices
and/or tastes/demands may be related both to the location of outlets and to the risk of
overweight/obesity. Finally, because of the primary research focus on the neighborhood level,
the current study did not examine how the built environment (land-use patterns) near each
resident’s home is associated with health and physical activity. Future study should focus on
the block-level environment of residents.

Conclusion
The current study contributes to the environment and health literature by documenting
associations among built-environment factors, particularly those related to urban form, and
overweight/obesity and physical activity in a sample of middle-aged and older adults. On the
basis of the cross-sectional analysis results, findings indicate that lower mixed-land use and
higher densities of fast-food outlets in a neighborhood are associated with a higher prevalence
of overweight/obesity in local residents, whereas a high-density land-use mix is associated
with a higher prevalence of physical activity. These findings collectively suggest that public
health and city planning professionals need to consider how modifiable neighborhood-level,
built-environment characteristics can create more livable residential communities and promote
active, healthy lifestyles.
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Figure 1.
Map of geocoded residences of participants across 120 study neighborhoods within the
Portland, Oregon, metropolitan region’s urban growth boundary
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Table 1
Demographic characteristics of the resident-level sample population and by gender

Demographic M (range, SD) or number (%)

Men (n=698) Women (n=523) Total (N=1221)a

Age (mean, range) 62 (50–75) 62 (50–75) 62 (50–75)
Race/ethnicity
 White 648 (92.9) 477 (91.2) 1125 (92.1)
 Black 15 (2.1) 21 (4.0) 36 (2.9)
 Asian 15 (2.1) 10 (1.9) 25 (2.0)
 Other ethnicity 20 (2.9) 15 (2.9) 35 (3.0)
Marital status
 Married 577 (82.7) 198 (37.9) 775 (63.5)*
 Single 121 (17.3) 325 (62.1) 446 (36.5)*
Employment status
 Retired 289 (41.4) 238 (45.5) 527 (43.2)
 Working (either part time or full time) 385 (55.2) 248 (47.4) 633 (51.8)
 Unemployed 24 (3.4) 37 (7.1) 61 (5)
Education
 Less than high school 5 (0.7) 0 5 (0.4)
 High school graduate 131 (18.8) 144 (27.5) 275 (22.5)
 Some college or higher 562 (80.5) 379 (72.5) 941 (77.1)
Household income ($)
 ≤14,999 13 (1.9) 51 (9.8) 64 (5.2)
 15,000–24,999 71 (10.2) 89 (17) 160 (13)
 25,000–49,999 170 (24.4) 175 (33.5) 345 (28.3)
 ≥50,000 444 (63.5) 208 (39.7) 652 (53.5)*
Living situation
 Detached single house 606 (86.9) 376 (71.9) 982 (80.4)*
 Duplex 8 (1.1) 16 (3.1) 24 (2.2)
 Townhouse 8 (1.1) 22 (4.2) 30 (2.5)
 Apartment 61 (8.8) 89 (17) 150 (12.2)
 Mobile home or trailer 7 (1.0) 16 (3.1) 23 (1.8)
 Other 8 (1.1) 4 (0.7) 12 (0.9)
Property owner
 Homeowner 633 (90.7) 444 (84.9) 1077 (88.2)*
 Rented 60 (8.6) 76 (14.5) 136 (11.1)
 Other 5 (0.7) 3 (0.6) 8 (0.7)
Drink alcohol/week
 <1 315 (45.1) 337 (64.4) 652 (53.4)*
 1–4 212 (30.4) 121 (23.2) 333 (27.3)
 ≥5 171 (24.5) 65 (12.4) 236 (19.3)*
Tobacco use
 Never smoked/chewed 321 (46) 266 (50.9) 587 (48.1)
 Ex-smoker/chewer 300 (43) 197 (37.6) 497 (40.7)
 Current smoker/chewer 77 (11) 60 (11.5) 137 (11.2)
Health status
 Excellent 140 (20.1) 96 (18.4) 236 (19.3)
 Very good 257 (36.8) 181 (34.6) 438 (35.9)*
 Good 206 (29.5) 142 (27.2) 348 (28.5)
 Fair 71 (10.2) 84 (16.0) 155 (12.7)
 Poor/very poor 24 (3.4) 20 (3.8) 44 (3.6)
Common medical conditions (mean, SD)b 1.843 (0.15) 1.806 (0.16) 1.825 (0.15)*
BMI (kg/m2)
 Normal (18.5–24.9) 137 (19.6) 172 (32.9) 309 (25.3)*
 Overweight (25.5–29.9) 302 (43.3) 152 (29.1) 454 (37.2)*
 Obese (30 and above) 259 (37.1) 199 (38) 458 (37.5)
Waist-to-hip ratio (mean, SD) 0.959 (0.08) 0.841 (0.07) 0.900 (0.10)*
Meeting physical activity recommendations
 Moderate activity
  No moderate activity 95 (13.6) 61 (11.7) 156 (12.8)
  Insufficient moderate activity 116 (16.6) 91 (17.4) 207 (17)
  Meets guidelines 487 (69.8) 371 (70.9) 858 (70.2)
 Vigorous activity
  No vigorous activity 287 (41.1) 269 (51.4) 556 (45.5)*
  Insufficient vigorous activity 136 (19.5) 102 (19.5) 238 (19.5)
  Meets guidelines 275 (39.4) 152 (29.1) 427 (35)*
Systolic blood pressure (mm Hg) 138.2 (16.99) 130.97 (17.54) 134.59 (17.59)*
Diastolic blood pressure (mm Hg) 83.54 (10.91) 79.06 (10.75) 81.30 (11.06)*

a
Indicates a test performed using either independent t-test for gender differences in means or a test in differences in proportions, p<0.05 (2-tailed).
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b
This is measured out of nine possible common medical conditions (e.g., diabetes, hypertension, depression).

*
p<0.05
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