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Abstract

Objective: Examine associations between perceived neighborhood walkability, physical activity
(PA), and obesity among U.S. adults.

Methods: Data from the 2020 National Health Interview Survey were analyzed. Walkability was
assessed using a summative scale and categorized as low, medium, or high. PA was categorized

as insufficient (0-149 minutes/week) or sufficient (150+ minutes/week). Multivariable regressions
estimated association between obesity/BMI and PA and walkability. Mediation analysis was used
to partition contribution of PA as mediator. Effect modification by race/ethnicity in the association
between walkability and BMI was explored.

Results: The sample included N=31,568 adults. Compared to those in low walkability
neighborhoods, participants in high walkability neighborhoods had increased odds of sufficient
PA (odds ratio [OR]=1.48; 95% CI:1.30-1.69) and decreased obesity odds (OR=0.76; 95%
Cl:0.66-0.87). PA partially mediated the association between walkability and BMI (23.4%; 95%
Cl:14.6%-62.7%). The association between walkability and BMI was modified by race/ethnicity
(F(5,567) =2.75; p=0.018). Among White, Black, Hispanic, and Asian adults, BMI decreased with
increasing walkability; among American Indian/Alaska Native and multiracial/other adults, BMI
increased with increasing walkability.

Conclusions: Findings highlight the importance of investing in the built environment to improve
perceptions of walkability and promote PA and healthy weight and developing interventions to
target racial/ethnic disparities in these outcomes.
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INTRODUCTION

Obesity rates continue to rise among United States (U.S.) adults, with 73.6% of adults ages
20 and up currently falling in the overweight or obese category (1, 2). Three out of four
adults do not meet recommended levels of physical activity (PA), defined as at least 150
minutes of moderate aerobic activity or 75 minutes of vigorous aerobic activity a week (3).
Given that PA is an established health behavior associated with body mass index (BMI)
and obesity (4), identifying barriers and facilitators to engaging in PA is critical to shift
population behavioral changes on this obesity risk factor.

Walkability, defined as the extent to which the built environment is conducive to walking

(5), is a community-level factor shown to be associated with obesity (6). Studies have
demonstrated that higher levels of perceived walkability are associated with improved health
outcomes, such as decreased BMI (7), reduced obesity rates (8), improved mental health (9),
reduced risk of diabetes, cardiometabolic disease, and hypertension,(10-12) and improved
health behaviors, such as increased PA (13). However, studies of walkability and obesity that
include nationally representative samples of U.S. adults or have adequate representation of
communities of color are limited.

A growing number of studies have explored PA as a mediator in the association between
perceived walkability and obesity. Some studies indicate that PA partially mediates the
association between walkability and BMI or obesity (14-17), whereas other studies reported
no mediating effect of PA on this association (18-20). Individuals who perceive high

levels of walkability in their community may feel safer to spend active time outdoors,
perceive fewer barriers to walking outdoors, and, thus, engage in overall higher levels of PA.
Given that PA may be an important behavioral mechanism between walkability and obesity,
examining the association(s) between perceived neighborhood walkability, PA, and obesity
among a nationally representative sample of U.S. adults may elucidate important areas for
intervention among a nation that is experiencing increasingly higher rates of obesity and
decreased PA levels.

Study Obijectives and Hypotheses

Using cross-sectional 2020 data from U.S. adults ages 18 and older, this study aimed to:

(1) determine if living in an area with higher perceived walkability is associated with

levels of PA and frequency of walking near home; (2) examine if living in an area with
higher perceived walkability is associated with BMI; and (3) assess PA as a mediator in the
association between perceived walkability and BMI. We hypothesized that higher perceived
walkability would be associated with increased odds of engaging in adequate PA, increased
frequency of walking near one’s home, and decreased odds of obesity and that PA would
partially mediate the association between walkability and BMI.
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This study used cross-sectional data from the 2020 National Health Interview Survey
(NHIS). The NHIS is a household annual survey on illness, disability, chronic impairments,
health insurance, health care access, and health services use. As part of the U.S. Center for
Disease Control and Prevention, the National Center for Health Statistics (NCHS) selects
one adult aged = 18 years from random households to gather demographic and health-related
information from face-to-face interviews. The NCHS also randomly selects one child aged <
years - and a parent or guardian answers questions about the child’s health.

The NHIS is a complex, multistage probability sample that incorporates stratification and
clustering designed to represent the civilian, noninstitutionalized population living in the 50
states and the District of Columbia at the time of the survey. Since the NHIS adult sample
was used in this study, the sample nationally represents the civilian, noninstitutionalized
U.S. adult population (21). Due to the COVID-19 pandemic, NCHS shifted to all-telephone
interviews in late March 2020 and continued through June of 2020. From July through
December 2020 (quarters 3 and 4) of data collection, in-person visit interviewing resumed
in areas with a low incidence of COVID-19; however, data collection remained mostly by
telephone during this period (21).

Study Population

Measures

In 2020, 31,568 adults aged = 18 years completed the interviews. The analytical sample
excluded 3,116 participants with disabilities as categorized by the NCHS based on the
Washington Group Short Set Composite Disability Indicator (22), as studies demonstrate
that adults with disabilities have differing levels of PA and obesity from the general adult
population (23, 24).

The definition and operationalization of the variables included in this analysis are shown in
Table 1.

Outcomes.—Three outcomes were examined and obtained from self-reported participant
responses: (1) PA dichotomized as insufficiently active (<150 minutes/week or inactive)

or sufficiently active (=150 minutes/week); (2) frequency of walks near one’s home
dichotomized as never/some of the time vs. most of the time/almost always; and (3) BMI
assessed continuously and obesity status dichotomized as BMI = 30.0 kg/m? or BMI < 30.0
kg/m2.

Exposure.—Perceived walkability was the primary exposure of interest and derived from
eight dichotomous questions on ease of walking related to neighborhood characteristics,
such as traffic, crimes, roads, shops, transit, fun places, relaxing places, and sidewalks

(see Table 1 for item questions). A summative continuous variable was created based on
participants’ responses to these eight survey items; the range of this variable was 0 to 8, with
higher scores indicating higher perceived walkability. Categorical measures of perceived
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walkability were generated with scores of 0-2 considered low walkability; 3-5 considered
medium walkability; and 6-8 considered high walkability.

Potential mediators, moderators, and covariates.—PA was examined as a potential
mediator in the association between perceived walkability and continuous BMI based on
prior research demonstrating that PA may partially mediate this association (15). Race/
ethnicity was examined as a potential effect modifier in the association between perceived
walkability (continuous measure) and continuous BMI (25, 26). Sociodemographic variables
and covariates assessed included: age in years (capped at 85), biological sex (male or
female), race and ethnicity, marital status, education level, urban-rural classification, region,
employment status, imputed family income as a percentage of the federal poverty level
(FPL), total chronic diseases, and self-reported health status.

See Table 1 for additional details on covariate measurement.

Statistical Analyses

To describe the study population, we computed percentages for categorical variables and
means for continuous variables. To gauge uncertainty of the point estimates, 95% confidence
intervals (CI) were also computed. We examined bivariate associations between categorical
outcomes and each potential sociodemographic variable and mediator using Rao-Scott
(1987) Chi-square test (27), which accommodates the NHIS complex survey design (21,

28). For the continuous outcome (BMI), we conducted unpaired two-tailed t-tests.

Multicollinearity was gauged based on the sample variance inflation (VIF). The test
indicated no high correlation between independent variables (mean VIF 1.29; range: 1.02—
1.90); thus, we performed multivariable logistic regression for the dichotomous outcomes

of PA and obesity status to test our hypotheses. To examine associations between perceived
walkability and body mass index as a continuous outcome, we estimated a multiple linear
regression model, then generated post-regression diagnostic plots to test the assumptions
underlying the linear model (e.g., distance below the median, histogram of residuals, QNorm
of residuals). For logistic regression models, Somers’ Delta (29) was used to indicate model
fit (coefficient closer to 1 suggests better fit) adjusting for survey sampling weights.

To examine whether PA partially mediated the association between perceived walkability
and BMI, Hicks and Tingley’s potential outcomes approach (30) was used to partition

the effects of perceived walkability directly associated with BMI from its indirect effects
mediated by PA. The mediation analysis reports the proportion of total effects mediated as
the sum of changes in the probability of the outcome.

An indirect effect is the proportion of the total effect mediated by PA; a proportion between
0% and 50% would mean most of the effect of perceived walkability is direct, and a
proportion above 50% would mean most of this total effect is mediated by PA. Statistical
significance was set at a.=0.05. All descriptive and regression analyses accounted for the
complex NHIS survey design (i.e., final survey weights were used to enable computation

of unbiased estimates of descriptive parameters and regression parameters as well as design-
based standard errors reflecting variance in the weights) (31). Since NHIS imputed income
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data were used, missing data accounted for less than five percent. Thus, complete case
analyses were conducted, and we expected results from multivariate analyses would not
significantly change due to this low proportion of missingness (32). Effect modification

in the association between walkability and BMI by race/ethnicity was examined using
interaction (product term between walkability and race/ethnicity was included in the linear
regression model). All analyses were conducted with STATA/SE 17 (33).

Descriptive Analysis

Table 2 describes the characteristics of the overall study population and across categories
of the exposure of interest (high, medium, and low walkability). Among participants who
were sufficiently active, 60.1% reported living in high walkability areas compared to 33.7%
and 6.2% of those in medium and low walkability areas, respectively. Non-Hispanic (NH)
Asian participants had the highest proportion of those reporting living in an area with high
walkability (68.8%), followed by Hispanic (66.1%), NH other race (62.1%), NH Black
(61.0%), NH White (48.7%), and NH American Indian/Alaska Native (AIAN) participants
(37.4%). With respect to urbanicity, participants living in large central metro areas had the
highest proportion of those reporting high walkability (73.7%), followed by large fringe
metro (53.6%), medium and small metro (46.6%), and non-metropolitan (29.3%).

Regression Analysis

AIM 1: Determine if living in an area with higher perceived walkability

was associated with higher odds of engaging in sufficient PA and higher
frequency of walking near home.—Table 3 reports adjusted odd-ratios (OR) and 95%
Cls for aim 1. Compared to those in low walkability neighborhoods, participants in high
walkability neighborhoods had increased odds of engaging in sufficient PA (OR=1.48;
Cl:1.30, 1.69; p<0.001). The Somers D statistic was 0.70 (CI:0.69, 0.71; p<0.001),
indicating a good predictive model. We also found a positive association between perceived
walkability and frequency of walks near home; for each one-unit increase in perceived
walkability, the odds of reporting walking near home almost always/most of the time vs.
never/some of the time increased by 1.15. For this model, the Somers D statistics was

0.52 (CI:0.51, 0.52; p<0.001), indicating a fair predictive model. Compared to NH White
participants, NH Black, NH Asian, and Hispanic participants had lower odds of engaging in
sufficient PA and walking near one’s home almost always/most of the time (p’s <0.05).

AIM 2: Determine if living in an area with higher perceived walkability is
associated with lower BMI and decreased odds of obesity.—Table 4 reports
adjusted ORs and 95% Cls for aim 2. We found a negative association between perceived
walkability and obesity; living in an area with higher perceived walkability was associated
with lower BMI (3= —0.06, CI:-0.10, - 0.02; p=0.006). The diagnostic plots (not shown)
suggested that the assumptions of normality and constant variance of the residuals were
not violated, giving us confidence in the inferences made. Compared to participants in low
walkability neighborhoods, participants in high walkability neighborhoods had decreased
odds of obesity (OR=0.76; CI:0.66, 0.87; p<0.001).
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AIM 3: Determine if PA mediates the association between perceived
walkability and BMI—The mediation analysis showed the proportion of the total effect
of perceived walkability on BMI was partially mediated by PA (23.4%; 95% Cl:14.6%,
62.7%), adjusting for covariates. Additional exploration of potential effect modification
showed that the association between perceived walkability and BMI was significantly
modified by race/ethnicity (F (5 567) =2.75; p=0.018).

Interactions are graphically depicted in Figure 1 and showed that, on average, for NH
White, NH Black, Hispanic, and NH Asian adults, predicted BMI decreased with increased
perceived walkability. In contrast, predicted BMI increased with increased perceived
walkability among NH AIAN and NH multiracial/other race adults, after controlling for
the influence of other covariates.

DISCUSSION

This study is the first to our knowledge investigate perceived neighborhood walkability and
its associations with PA and obesity among a large, nationally representative sample of

U.S. adults using 2020 data from the NHIS. Findings demonstrated that adults in our study
who reported living in neighborhoods with high walkability were 1.5 times more likely to
engage in adequate levels of PA and are 0.76 times less likely to have obesity compared with
those who reported living in neighborhoods with low walkability, adjusting for covariates.
Additionally, tests of mediation indicated that PA partially mediated the association between
perceived walkability and BMI.

The associations between perceived walkability, PA, and obesity observed in this current
study are in line with findings from prior research examining these associations among other
adult populations, with measures of neighborhood walkability shown to be protective against
obesity and positively associated with PA (7, 8, 34). Living in a neighborhood that is more
conducive to walking based on a variety of factors may facilitate and encourage residents

in that neighborhood to spend more active time outdoors, resulting in overall higher activity
levels and subsequently reduced BMI and obesity risk. Our measure of perceived walkability
also included assessing perceptions of crime and safety, which have been cited as major
barriers that prevent individuals from engaging in outdoor activity (35).

The literature on PA as a mediator between walkability, BMI, and obesity has been

mixed. While some studies report that PA partially mediates the association between
walkability and BMI or obesity (14-17), other studies have found no mediating effect of

PA on this association (18-20). Results from our mediation analysis indicate that in our
nationally representative sample of U.S. adults, PA partially mediated the effect of perceived
walkability on BMI.

The inconsistent literature on PA as a mediator between walkability and obesity may be
attributed to several factors. Walkability and PA have been defined and measured differently
across studies (36), with no one standardized assessment or instrument for perceptions of
walkability in particular (37). Thus, variations in findings of PA as a mediator between
walkability and BMI may be partially explained by variations in instrument measurement.

Obesity (Silver Spring). Author manuscript; available in PMC 2024 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Page 7

Second, perceived walkability may not necessarily equate higher levels of walking or PA,
with preference for walking or PA serving as a potential confounder. Studies demonstrate
that preference for walking or PA significantly predicts PA levels (38), even after accounting
for objective measures of walkability. Third, walkability may be associated with obesity by
capturing other aspects of the built environment (e.g., access to healthy produce) that may
influence obesity-related behaviors other than PA, such as diet (39). This body of literature
suggests that walkability is one of many important characteristics of the built environment
that may shape a variety of weight-related behaviors.

Notably, our study findings also highlighted racial and ethnic inequities in the associations
of interest. While higher proportions of NH Black, Hispanic, NH Asian, NH AIAN, and
NH other race participants reported living in high walkability areas compared to NH White
participants, NH Black, Hispanic, and NH Asian participants had lower odds of engaging
in sufficient PA and reporting walking near one’s home almost always or most of the

time. One possible explanation for this finding is that while participants may perceive
neighborhoods to be walkable, it may not be safe, desirable, or normative to walk in these
communities. Additionally, the association between perceived walkability and BMI differed
by race/ethnicity. Among NH White, NH Black, Hispanic, and NH Asian participants, BMI
decreased with increasing perceived neighborhood walkability. However, among NH AIAN
and NH multiracial/other adults, BMI increased with increasing perceived neighborhood
walkability. This finding suggests that targeting perceptions of walkability alone may

not be sufficient in improving PA and BMI among NH AIAN and NH multiracial/other
populations. The racial and ethnic inequities in PA outcomes and in the main association
between walkability and BMI may reflect the inequitable built environment conditions and
corresponding barriers to PA and other health behaviors that communities of color were
exposed to as a result of systemic racism and policies such as racial residential segregation
and forced displacement of indigenous populations (40, 41). These inequities highlight

the need to prioritize intervention efforts and resources for communities who experience
disproportionately higher obesity risk from a health equity lens, such as expanding access to
PA places in marginalized communities (42).

The associations observed between perceived neighborhood walkability and BMI in

our study and previous studies suggest that enhancing walkability through multiple
strategies (e.g., sidewalk redesign, increasing street connectivity, implementing policies
and signs that slow traffic, enhancing park quality, incorporating mixed land use) (43,

44) may be high impact intervention targets for addressing obesity and PA. Developing
and evaluating interventions that integrate or address walkability, particularly among
marginalized communities of color, may be one approach to mitigate racial disparities in
PA and obesity. Finally, considering the overall high rates of obesity and inadequate levels
of PA at the national level, this study identifies walkability as a critical environmental and
community-level characteristic that can be modified and intervened upon to promote PA and
prevent obesity.
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Study limitations include the cross-sectional design of the 2020 NHIS survey, which

limits our ability to determine directionality and establish causal inference. PA was also
assessed via self-report and may be over-estimated (45) and subject to variations in cultural
interpretation (46) or social desirability bias in reporting (47). Causal mediation relies on
the validity of the assumption that the exposure (walkability) temporarily precedes the
hypothesized mediator (PA)—an assumption that cannot be ensured with cross-sectional
data. Our measure of walkability has not, to our knowledge, been validated across different
racial and ethnic groups, and responses were based on participants’ perceptions, which
may vary based on comfort level and security (5). Dichotomizing obesity as an outcome

as in this study limits our understanding of associations for other weight status groups
(e.g., individuals with overweight status). Obesity was determined based on self-reported
measures of height and weight, which may be subject to biases in reporting. However, a
validation study of a national sample of U.S. adults suggests that BMI-based weight status
categories derived from self-reported height and weight data is a valid measure among adults
(48).

This study is first to our knowledge to examine the associations between perceived
walkability, PA, and obesity using data from the 2020 NHIS. The NHIS is among the largest
of national health surveys of adults in the country, and participants in our sample comprise

a nationally representative, random sample. Our study also tested PA as a mediator in the
association between walkability and BMI, whereas other studies have not had the statistical
power or study design to include this type of analysis. Importantly, this study demonstrated
that walkability is significantly associated with decreased odds of obesity and increased odds
of adequate PA, with PA partially mediating the association between walkability and BMI
and race/ethnicity modifying this association.

CONCLUSION—Perceived high neighborhood walkability was associated with decreased
BMI and decreased odds of obesity among a nationally representative sample of U.S. adults.
The association between walkability and BMI was partially mediated by PA levels and
modified by race/ethnicity. Our findings highlight the need for investment and investigation
of a multitude of intervention strategies targeting walkability to promote PA and prevent
obesity, particularly among communities of color who are exposed to disparate built
environments and have disproportionately higher risk for obesity.
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Study Importance
What is already known on this subject?

. Studies have demonstrated that higher levels of perceived walkability
are associated with improved health outcomes, such as decreased BMI,
reduced obesity rates, improved mental health, reduced risk of diabetes,
cardiometabolic disease, and hypertension, and improved health behaviors,
such as increased physical activity.

. Studies of walkability and obesity that include nationally representative
samples of United States (U.S.) adults or have adequate representation of
communities of color are limited.

What are the new findings in your manuscript?

. Perceived high neighborhood walkability was associated with decreased BMI
and decreased odds of obesity among a nationally representative sample of
U.S. adults.

. The association between walkability and BMI was partially mediated by

physical activity.
. The association between walkability and BMI was modified by race/ethnicity.

How might your results change the direction of research or the focus of clinical
practice?

. Findings highlight the need for investment and investigation of a multitude of
intervention strategies targeting walkability to promote physical activity and
prevent obesity, particularly among communities of color who are exposed
to disparate built environments and have disproportionately higher risk for
obesity.
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Linear prediction of BMI (Estimated Betas)
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Figure 1. Race/Ethnicity as an Effect Modifier in the Association between Perceived Walkability
and Body Mass Index Note:

The estimated means (adjusted for all the other covariates) of body mass index along the
perceived walkability scale is depicted by race/ethnicity. All estimates were statistically
significant (p<0.05). While the estimates appear to have a strong magnitude for American
Indian/Alaska Native and Non-Hispanic other race persons, those samples are considerably
smaller. The 95% confidence intervals are not shown as they would obscure the interaction
lines.
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Table 2.

Study Population Characteristics across Levels of Perceived Walkability

PERCEIVED WALKABILITY
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VARIABLES Unweighted LOW (Scores 0-2) MEDIUM (Scores 3-5) HIGH (Scores 6-8)
N Weighted Row % and (95% confidence intervals)Jr
OUTCOMES
Levels of Physical Activity
Inactive/Insufficiently active (<150 minutes/week) 13,580 10.5(9.5,11.5) 38.0 (36.6,39.5) 51.5 (49.7,53.3)
Sufficiently active (=150 minutes/week) 13,942 6.2 (5.6,6.9) 33.7 (32.4,35.0) 60.1 (58.5,61.6)
Frequently Walks Near Home
Never/Some of the time 3,141 10.5 (9.1,12.1) 33.1(30.7,35.5) 56.4 (53.7,59.1)
Most of the time/Almost always 16,125 4.9 (4.35.4) 35.0(33.6,36.4) 60.1 (58.5,61.7)
Body Mass Index (BMI) 26,203 285 (28.2,28.8) 28.1(27.9,28.2) 27.6 (27.4,.27.7)
Age in Years (18-85+) tt 28,383 49.8 (48.9,50.6) 49.8 (49.2,50.3) 443 (43.9,44.7)
Biological Sex
Male 13,251 9.4 (8.6,10.2) 33.7(32.3,35.1) 57.0 (55.3,58.6)
Female 15,200 11.4 (10.5,12.4) 36.4 (35.1,37.7) 52.2 (50.6,53.8)
Marital Status
Single/Widowed/Separated 12,242 8.0 (7.1,9.0) 31.6 (30.1,33.1) 60.5 (58.7,62.2)
Married/Partnered 15,345 8.5(7.7,9.2) 38.7 (37.4,40.0) 52.9 (51.3,54.5)
Federal Poverty Level
<=138% 6,518 13.4 (11.9,14.9) 32.0(30.4,33.7) 54.6 (52.4,56.8)
>138-250% 4,353 12.4 (11.0,13.9) 35.1(33.1,37.1) 52.5 (50.3,54.8)
>250-400% 4,003 10.0 (8.8,11.3) 36.8 (34.7,38.9) 53.3 (51.0,55.5)
>400% 13,578 8.0 (7.3,8.8) 36.4 (34.9,37.9) 55.6 (53.9,57.3)
Education Level
< Bachelor’s degree 13,964 11.9 (11.0,12.9) 35.9 (34.6,37.3) 52.2 (50.5,53.8)
> Bachelor’s degree 14,364 8.1(7.4,8.9) 33.8(32.4,35.2) 58.1 (56.5,59.7)
Race/Ethnicity
Non-Hispanic White 19,802 10.8 (10.0,11.6) 40.5(39.2,41.8) 48.7 (47.1,50.3)
Non-Hispanic Black 2,865 11.8 (10.0,13.9) 27.2(24.7,29.9) 61.0 (57.8,64.1)
Non-Hispanic Asian 1,611 5.2 (47.1,53.5) 26.0 (23.1,29.0) 68.8 (65.5,72.0)
Non-Hispanic American Indian/Alaska Native 157 27.3(18.8,37.7) 35.3(27.8,43.7) 37.4 (27.7,48.3)
Non-Hispanic other race 506 10.4 (7.6,14.1) 27.5(23.0,32.5) 62.1 (56.5,67.3)
Hispanic 3,511 9.2(7.2,11.6) 24.7 (22.6,26.9) 66.1 (62.8,69.3)
Employment Status
Not employed last year or the past year/never 8,679 10.8 (9.8,12.0) 43.3 (41.5,45.0) 45.9 (43.9,47.0)
Employed last week or the past year 19,773 10.3(9.5,11.0) 32.3(31.2,33.5) 57.4 (56.0,58.9)
Region
Northeast 5,120 9.1(7.4,11.1) 31.2(28.2,34.3) 59.7 (55.9,63.5)
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PERCEIVED WALKABILITY
VARIABLES Unweighted LOW (Scores 0-2) MEDIUM (Scores 3-5)  HIGH (Scores 6-8)
N Weighted Row % and (95% confidence intervals)T
Midwest 6,439 7.8(6.7,9.0) 36.6 (34.4,38.8) 55.6 (52.8,58.4)
South 9,703 16.0 (14.6,17.5) 43.1 (41.3,45.0) 40.9 (38.6,43.2)
West 7,190 4.9 (4.15.9) 24.1(22.1,26.2) 71.0 (68.4,73.4)
Urban-Rural Classification
Large central metro 8,595 5.4 (4.8,6.2) 20.9 (19.2,22.6) 73.7 (19.2,22.6)
Large fringe metro 6,822 9.1(8.0,10.3) 37.3(35.1,39.5) 53.6 (50.9,56.2)
Medium and small metro 8,969 12.4 (10.8,14.2) 41.1(39.1,43.1) 46.6 (43.7,49.4)
Non-metropolitan 4,066 20.0 (17.4,22.9) 50.7 (47.7,53.7) 29.3 (26.2,32.6)
Self-Reported Health Status
Excellent 7,118 8.9 (8.2,10.0) 31.6 (34.4,37.5) 59.4 (53.2,56.8)
Very good 10,601 9.1 (45.7,48.4) 35.9 (51.6,54.3) 55.0 (53.2,56.8)
Good 7,930 11.7 (60.0,62.9) 35.8 (34.1,37.4) 52.5 (50.6,54.4)
Fair/Poor 2,787 15.6 (13.8,17.6) 39.3(6.8,41.9) 45.1 (42.4,47.8)
Total chronic diseases (0-11) 28,452 15(1.4,1.6) 1.4(1.4,14) 1.0 (1.0,1.1)

Source: National Health Interview Survey (NHIS, 2020). National Center for Health Statistics (NCHS) - Centers for Diseases Control and

Prevention.

fNote: Row percentages are presented and should equal 100% after rounding.

1,

In the NHIS, age is top-coded at 85 to protect the confidentiality of the few participants aged >85 years
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Multivariable Logistic Regression Results: Associations between Perceived Walkability and the Outcomes

Physical Activity and Frequency of Walking

Associations between Perceived
Walkability and Physical Activity (95%

Confidence Intervals)

OUTCOME

Associations between Perceived Walkability
and Frequency of Walking near Home Odd-
Ratios (95% Confidence Intervals)

OUTCOME

VARIABLES

PHYSICAL ACTIVITY (Inactive/
Insufficiently active vs. Sufficiently

FREQUENCY OF WALKING NEAR
HOME (Never/Some of the time vs. Almost

active) always/Most of the time)
Perceived Walkability
Low - -
Medium 1.30 77 (1.15,1.47) 2.47777(2.02,3.02)
High 1.48™7(1.30,1.69) 279777 (2.27,3.41)
Age in Years 0.99*(0.99,1.00) 1.01™7(1.00 - 1.01)
Biological Sex
Male - -
Female 0.71*%(0.66,0.76) 1.17 7 (1.05,1.31)
Marital Status
Single/Widowed/Separated - -
Married/Partnered 0.94 (0.87,1.01) 1.297%(1.16,1.43)
Federal Poverty Level
<=138 % - -
>138-250 % 0.73 (0.52,1.03) 1.23(0.70,2.16)
>250-400 % 0.87 (0.66,1.14) 0.93 (0.59,1.45)
>400 % 1.14 (0.90,1.46) 0.85 (0.57,1.27)

Education Level
< Bachelor’s degree

> Bachelor’s degree

Race/Ethnicity

Non-Hispanic White

Non-Hispanic Black

Non-Hispanic Asian

Non-Hispanic American Indian/Alaska Native
Non-Hispanic other race

Hispanic

Employment Status

Not employed last week or the past year/never

Employed last week or the past year

Region
Northeast

1.61™°(1.50,1.72)

0.79**(0.70,0.89)

0.6577(0.56,0.75)
0.64 (0.38,1.08)

0.76 *(0.58,0.99)

0.71(0.63,0.80)

0.93 (0.85,1.02)

1207 (1.08,1.34)

0.72**(0.60,0.86)

0.71777(0.59,0.87)
0.91 (0.47,1.80)
0.96 (0.63,1.45)

0.71777(0.61,0.83)

0.74***(0.63,0.85)
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Associations between Perceived Associations between Perceived Walkability
Walkability and Physical Activity (95%  and Frequency of Walking near Home Odd-
Confidence Intervals) Ratios (95% Confidence Intervals)
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OUTCOME OUTCOME
VARIABLES PHYSICAL ACTIVITY (Inactive/ FREQUENCY OF WALKING NEAR
Insufficiently active vs. Sufficiently HOME (Never/Some of the time vs. Almost
active) always/Most of the time)
Midwest 1.02 (0.90,1.15) 0.87 (0.73,1.04)
South 0.99 (0.89,1.11) 1.00 (0.85,1.19)
West 1.8 (1.13,1.44) 0.88 (0.75,1.03)
Urban-Rural Classification
Large central metro - -
Large fringe metro 1.05 (0.96,1.16) 0.88 (0.75,1.03)
Medium and small metro 0.91 (0.83,1.00) 0.79 **(0.69,0.92)
Non-metropolitan 0.827%(0.73,0.92) 0.98 (0.80,1.20)
Self-Reported Health Status
Excellent - -
\ery good 0.67 ***(052’0.73) 0.94 (0.82, 1.07)
Good 0.45*%*(0.41,0.49) 0.85*(0.73,0.99)
Fair/Poor 0.32%(0.28,0.37) 0.74™*(0.59,0.91)
Total Chronic Diseases 0.91(0.88,0.93) 1.03 (0.98,1.07)

Source: National Health Interview Survey (NHIS, 2020). National Center for Health Statistics (NCHS) — Centers for Disease Control and

Prevention.
Note: Statistical significance:
p<0.001
Ak

p<0.01

*
p<0.05
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Page 20

Regression Analysis Results: Associations between Perceived Walkability and Body Mass Index/Obesity

VARIABLES

Associations between Perceived Walkability
and Body Mass Index (95% Confidence

Intervals)

Estimates from Linear Regression

Associations between Perceived
Walkability and Obesity (95%
Confidence Intervals)

Estimates from Logistic Regression

Perceived Walkability

Low

Medium

High
Perceived Walkability (0-8)
Age in Years

Biological Sex
Male

Female

Marital Status
Single/Widowed/Separated

Married/Partnered

Federal Poverty Level
<=138 %

>138-250 %
>250-400 %

>400 %

Education Level

< Bachelor’s degree

> Bachelor’s degree

Race/Ethnicity

Non-Hispanic White

Non-Hispanic Black

Non-Hispanic Asian

Non-Hispanic American Indian/Alaska Native
Non-Hispanic other race

Hispanic

Employment Status

Not employed last week or the past year/never
Employed last week or the past year

Region

Northeast

Midwest

South

Obesity (Silver Spring). Author manuscript; available in PMC 2024 February 01.

-0.06 ¥ (~0.10,-0.02)

-0.05 " (-0.05,-0.04)

-0.21*(-0.36,-0.06)

0.9777(0.08,1.14)

0.12 (-0.77,1.01)
0.35 (-0.32,1.02)
0.30 (-0.29,0.90)

-0.37 77 (-0.53,-0.21)

1.59 7 (1.30,1.89)

-1.34 77 (-1.59,-1.09)
0.53 (-0.66,1.71)
-0.03 (-0.58,0.51)

1.54™7%(1.26,1.82)

1.44777(1.21,1.66)

0.28(0.04,0.52)
0.09 (-0.13,0.31)

0.78 7 (0.68,0.90)

0.76 7 (0.66,0.87)

0.96***(0.95,0.96)

1.07 (0.99,1.16)

1.49 77 (1.37,1.62)

1.16 (0.76,1.77)
1.10 (0.79,1.54)
1.25 (0.93,1.68)

0.85%%(0.79,0.93)

Ak
4

1.84™(1.62,2.10)

0.40 ***(0.32,0.50)
1.02 (0.53,1.95)
0.95 (0.70,1.29)

1.84 77 (1.62,2.07)

2.27777(2.01,2.57)

1.08 (0.95,1.22)

1.05 (0.93,1.19)
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Associations between Perceived Walkability Associations between Perceived
and Body Mass Index (95% Confidence Walkability and Obesity (95%
Intervals) Confidence Intervals)
VARIABLES Estimates from Linear Regression Estimates from Logistic Regression
West -0.27 *(_0_50’_0_03) 0.88(0.77,1.01)
Urban-Rural Classification
Large central metro - -
Large fringe metro 0.14 (-0.07,0.35) 1.04 (0.92,1.16)

Medium and small metro 0.3277(0.12,0.52)

Non-metropolitan

0.71*°%(0.40,1.02)

Self-Reported Health Status

Excellent -

Very good 0.96 ***(0.77,1.15)
Good 1.49™7%(1.26,1.71)
Fair/Poor 0.80**(0.43,1.17)
Total Chronic Diseases 2.04777(1.97,2.11)

1.137(1.02,1.26)

1.37777(1.19,1.58)

1.54%%%(1.37,1.72)

1.85 %% (1.65,2.07)
0.94 (0.78,1.13)

3.85777(3.63,4.07)

Source: National Health Interview Survey (NHIS, 2020). National Center for Health Statistics (NCHS) — Centers for Disease Control and

Prevention.

Note: Statistical significance:

Hook:

*
p<0.001

Hok

p<0.01

*
p<0.05
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