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Abstract

Background: The built environments in which we work, live, and play can influence physical 

activity behaviors, and perceptions of these environments are associated with walking behavior. 

This study’s objective is to compare national-level data on perceptions of the near-home walking 

environment from the 2015 and 2020 National Health Interview Survey.

Methods: Adults in 2015 (n = 30,811) and 2020 (n = 29,636) reported perceptions of walkable 

supports (roads, sidewalks, paths, or trails; sidewalks on most streets), destinations (shops, stores, 

or markets; bus or transit stops; movies, libraries, or churches; places that help you relax, clear 

your mind, and reduce stress), and barriers to walking (traffic; crime; and animals). Age-adjusted 

prevalence estimates, prevalence differences, and 95% confidence intervals were calculated overall 

and by demographic characteristics.

Results: The reported prevalence of roads, sidewalks, paths, or trails for walking increased 

overall (85.3% in 2015 to 88.0% in 2020) and for many subgroups. Perceived places to walk to for 

relaxation, to clear your mind, and to reduce stress increased overall (72.1% in 2015 to 77.1% in 

2020) and for all subgroups. Perceptions of crime as a barrier to walking decreased overall (12.5% 

in 2015 to 11.2% in 2020) and for some subgroups. From 2015 to 2020, the proportion of adults 

perceiving roads, sidewalks, paths, or trails; places to relax; and crime as a barrier to walking 

improved.

Conclusions: Continuing to monitor perceptions of the walking environment could contribute to 

progress toward national walking and walkability goals in the United States.
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INTRODUCTION

Physical activity is an important health behavior with immediate and long-term health 

benefits.1 Promoting walking is a key public health strategy to improve population health 

through physical activity because it is an accessible way for most people to become active, 

is the most common form of physical activity, can serve many purposes, and interventions 

to promote walking can provide co-benefits for communities like improved economies and 

social cohesion.2 Walkable communities that connect everyday destinations (eg, schools, 

libraries, grocery stores) with activity-friendly routes (eg, sidewalks) can help promote 

walking2–4 but may also unintentionally expose people to barriers that affect their personal 

safety such as traffic and crime.2 A report from the US Surgeon General to increase walking 

sets clear national goals and actionable strategies to improve access to safe and convenient 

places to walk.2

Since perceptions of walkability are associated with walking,5 monitoring public perceptions 

of the walking environment is one way to measure progress toward national goals. 

National surveillance is a core function of public health and is used to quantify progress 

toward national population health objectives. For example, over four decades, public health 

surveillance has been used to monitor objectives in the US Department of Health and 

Human Services’ Healthy People initiative—a national public health agenda to advance 

disease prevention and health promotion.6 The National Health Interview Survey (NHIS) 

is used to monitor physical activity levels for current national health objectives in Healthy 

People 2030. The NHIS adds value for population health and physical activity promotion 

because it is the only system that monitors US adults’ perceptions of the built environment 

for walking. This makes NHIS a key surveillance system for monitoring progress towards 

national goals for walkability, as outlined by the Surgeon General. The NHIS has 

administered built environment questions at 2 time points, first in 2015 and again in 2020. 

Results from 2015 revealed considerable differences in supports, destinations, and barriers 

across sociodemographic subgroups, suggesting inequitable access to safe and convenient 

places to walk.7,8 The inclusion of these items in 2020 allows, for the first time, examination 

of changes in perceptions of the walking environment in a nationally representative sample, 

and comparisons of change across subgroups.

To date, no study at the national level has examined changes in adults’ perceptions of the 

walking environment. The objective of this study was to examine changes in the prevalence 

of perceived supports, destinations, and barriers to walking near home from 2015 to 2020, 

among US adults overall and by demographic subgroups. Surveillance of national-level 

changes in perceptions of the walking environment can (1) help identify key populations 

for focused interventions to increase walking and walkability and (2) track progress toward 

national goals.
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METHODS

Study Sample

NHIS is an annual survey of US households designed to be nationally representative of the 

civilian, noninstitutionalized population. Basic demographic information is collected about 

all household members, with more detailed demographic and health information collected 

from one randomly selected adult living in the household (≥ 18 years old). Data collection 

takes place continuously throughout the year, typically in respondents’ homes, but follow-

ups may be completed by telephone. The COVID-19 pandemic disrupted data collection in 

2020. From late March through June, all interviews were conducted by telephone. From July 

through December, interviews were primarily by telephone, but in-person data collection 

was done in select locations.9 The Sample Adult response rate was 55.2% in 2015.10 Due to 

COVID-19, modifications were made to the 2020 sample in which a subset of 2019 Sample 

Adults were reinterviewed using the 2020 questionnaire. Therefore, the 2020 sample for this 

analysis uses data from both the 2020 sample and the reinterviewed 2019–2020 sample. The 

Sample Adult response rates are reported separately for the 2020 sample (48.9%) and the 

reinterviewed 2019–2020 longitudinal sample (29.6%).9 A redesign of the survey in 2019 

changed the weighting process and the content and structure of the questionnaire, including 

the length and placement of the questions under study. The Research Ethics Review Board 

of the National Center for Health Statistics approved all NHIS activities, and all participants 

provided informed consent.

From the initial total sample of 65,240 people (33,672 [2015] and 31,568 [2020]), 4,793 

people were excluded, 337 (148 [2015] and 189 [2020]) due to missing demographic data, 

and 4,456 (2,713 [2015] and 1,743 [2020]) due to missing data on perceptions of the 

walking environment. The final analytic sample included 60,447 respondents (30,811 [2015] 

and 29,636 [2020]). We did not impute missing data because only 7.4% of the eligible 

population was missing data.11

Measures

Respondents were asked about their perceptions of the walking environment “in [their] 

neighborhood or near home” in 2015 and 2020. All questions began with “Where you live 

…”. To assess presence of supports, respondents were asked, “… are there roads, sidewalks, 

paths or trails where you can walk?”, and “… do most streets have sidewalks?” Questions 

about the presence of 4 destinations included “… are there shops, stores, or markets that you 

can walk to?”, “… are there bus or transit stops that you can walk to?”, “… are there places 

like movies, libraries, or churches that you can walk to?”, and “… are there places that you 

can walk to that help you relax, clear your mind, and reduce stress?” In 2020, “churches” 

was changed to “places of worship.” Finally, to assess presence of barriers, respondents were 

asked, “Where you live …” … does traffic make it unsafe for you to walk?”, “… does crime 

make it unsafe for you to walk?”, and “… do dogs or other animals make it unsafe for you to 

walk?” Each was coded as a yes/no binary variable.

Respondents were categorized on self-reported sex (male, female), age (18–24, 25–34, 

35–44, 45–64, and ≥ 65 years), race/ethnicity (White, non-Hispanic; Black, non-Hispanic; 
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Hispanic; and other, non-Hispanic), and highest level of education completed (less than high 

school, high school graduate or equivalent, some college or associate’s degree, and college 

graduate or higher).

Statistical Analysis

We calculated prevalence estimates and 95% confidence intervals (CI) overall and by 

selected characteristics in 2015 and 2020 for all perceptions of the near-home walking 

environment. Estimates were age standardized to the 2000 US standard population (except 

age-specific estimates). The prevalence difference (2020–2015) was calculated using linear 

contrasts and expressed as a percentage point change with 95% CI. When there were 

significant prevalence differences across more than one level of a characteristic, we did 

difference-in-difference testing with a Bonferroni correction to compare magnitude of 

change across levels. Analyses were conducted in SUDAAN (version 11.0.3; Research 

Triangle Institute, Research Triangle Park, NC) to account for weighting and complex 

survey design. Results were considered statistically significant at P < 0.05.

RESULTS

Overall, perceptions of roads, sidewalks, paths, or trails for near-home walking increased 

2.7 percentage points (PP), from 85.3% in 2015 to 88.0% in 2020 (Figure 1). There were 

significant increases for: both sexes; those who graduated high school and attended or 

graduated college; and multiple levels of age, except adults aged 18–24 years (Table 1). 

By race/ethnicity, there was a significant increase among non-Hispanic White adults (3.4 

PP). The magnitudes of change across levels of a given characteristic were not significantly 

different. Overall, there was no significant change in reporting sidewalks on most streets 

from 2015 to 2020.

Perceptions of places near home to walk to for relaxation increased 5.0 PP overall, from 

72.1% in 2015 to 77.1% in 2020 (Figure 1), and across all subgroups (Table 2). The 

magnitudes of change across levels of a given characteristic were not significantly different. 

Overall, there was no significant change in perceptions of shops, stores, or markets to walk 

to near home from 2015 to 2020, and the only subgroup with a significant increase was 

non-Hispanic Black adults (3.7 PP). There was no significant change in perceived bus or 

transit stops to walk to near home from 2015 to 2020, overall or among subgroups. Finally, 

the reported prevalence of places like movies, libraries, or churches to walk to near home did 

not significantly change overall but significantly increased 3.2 PP among adults aged 35–44 

years and 3.2 PP among respondents with at least a college degree.

There was a small but statistically significant decrease in perceived crime as a barrier to 

safe, near-home walking (1.4 PP), from 12.5% in 2015 to 11.2% in 2020 (Figure 1), and 

among some subgroups: males (1.1 PP), females (1.7 PP), adults 65 years or older (3.2 

PP), non-Hispanic White (1.5 PP) and Black (4.2 PP) adults, and high school graduates (1.9 

PP) (Table 3). There were no significant changes in reporting traffic as a barrier to safe 

near-home walking from 2015 to 2020, overall or among subgroups. Finally, there were 

no significant changes in perceptions of animals as a barrier to safe walking from 2015 to 

2020 overall, but there were significant decreases among adults aged 25–34 years (2.3 PP) 
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and adults 65 years or older (1.7 PP). The magnitudes of change across levels of a given 

characteristic were not significantly different.

DISCUSSION

This study examined national-level changes in perceptions of the walking environment 

among US adults from 2015 to 2020. We found most perceptions of destinations, supports, 

and barriers to walking did not change, although the proportion of adults perceiving near-

home roads, sidewalks, paths, or trails; places to relax; and crime making it unsafe to walk 

improved. Monitoring perceptions of the walking environment remains one way to track 

progress toward national goals for walking and walkable communities; such changes have 

the potential to get US adults more physically active, thereby improving population health 

and reducing the burden of chronic disease.

Previous studies of national-level perceptions of the built environment have largely been 

cross-sectional at 1 time point.12,13 To our knowledge, this is the first such report examining 

changes in perceptions of the walking environment using cross-sectional nationally 

representative public health surveillance data at 2 time points. Because perceptions of the 

built environment may influence behavior, it is important to measure both objective and 

subjective environments.5 There are national-level sources of objective built environment 

data that have yet to be examined by NHIS perceptions data. Often these sources are 

area-level measures of macro-scale environmental features (eg, housing density, intersection 

density). One such measure, the National Walkability Index, which provides a ranked score 

for block groups according to levels of walkability,14 is related to self-reported walking 

from standardized surveys and 24-hour recalls.15,16 If an objectively walkable environment 

is not perceived as such, decision makers and public health practitioners may consider 

communication or programmatic interventions to better align perceptions with reality.

Importantly, our second time point coincided with the first year of the COVID-19 pandemic. 

While the underlying causes of changes, or lack thereof, is beyond the present scope, some 

perceived changes may have been related to COVID-19. For example, social distancing 

and fear of the virus, particularly early in the pandemic, may have encouraged outdoor 

activities, and as a result, people may have become more aware of walkable neighborhood 

infrastructure.17 On the other hand, nationally representative data collected prepandemic in 

fall 2019 and fall 2020, via a 24-hour time-use recall, reported no change in leisure physical 

activity.18 The pandemic’s effects on activity likely varied nationwide due to differences in 

mitigation factors that were implemented by counties, cities, and states.19

According to US national walkability goals, it should be easy for people to walk throughout 

their community.2 Healthy People 2030 outlines data-driven, national objectives to create 

neighborhoods and environments that promote health and safety, including a goal to increase 

the proportion of people who walk or bike for transportation.20 A systematic review from 

the Guide to Community Preventive Services quantifies evidence-based, community design 

approaches for achieving these goals through interventions to improve activity-friendly 

routes combined with interventions to increase everyday destinations.4 Our results suggest 

increased perceptions of some, but not all, types of activity-friendly routes. Because the 

Soto et al. Page 5

J Phys Act Health. Author manuscript; available in PMC 2025 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



walkability of neighborhoods is generally slow to change in preexisting neighborhoods—

and our results measure perceptions—there may not have been an actual increase in roads, 

sidewalks, paths, or trails. For example, increased awareness of walking for health could 

enhance people’s awareness of relevant infrastructure. Nonetheless, the perceived increase 

may be viewed as a positive change. Some federal initiatives, including provisions for 

multi-modal transportation infrastructure in the Bipartisan Infrastructure Law, may help 

continue this progress.

Routes that connect to destinations allow people to walk for transportation in their 

community. In this study, while most people report roads, sidewalks, paths, or trails for 

walking, and having relaxing places to walk to, it is concerning that fewer report utilitarian 

destinations such as shops, stores, or markets; bus or transit stops; and movies, libraries, 

or churches. This could indicate that routes do not connect to these types of destinations. 

Both the transportation and public health fields have established walkable destinations as 

an important correlate of walking and physical activity.21–23 Communities with near-home 

walkable destinations can benefit residents by making essential services—such as medical 

care, pharmacies, and grocery stores—more accessible. Measuring perceptions of walkable 

routes and destinations can not only track progress toward national walkability goals, it 

can also inform local interventions, heightening awareness of already existing routes and 

destinations or highlighting the need for new active transportation infrastructure.

Green spaces can promote relaxation, reduce stress, and provide numerous health benefits 

such as improved mental health, cognitive health, and social connectedness.24 We found 

increased perceptions of places to walk to for relaxation, to clear one’s mind, or relieve 

stress—the only destination to increase overall. Green spaces such as parks, trails, and 

greenways can also increase the number of people engaging in physical activity when 

combined with other interventions to increase infrastructure use, such as public awareness 

campaigns.25 Access to green space may also be an important health equity tool to 

reduce health disparities.26 However, there are inequities in access to green spaces.27,28 

Conversely, our analysis suggests that increased perception of places to relax near one’s 

home were shared throughout the population; there were no differences in the magnitude 

of change among subgroups. It is important that planners consider the potential for parks, 

trails, and greenways to increase property values29,30 and prioritize strategies to prevent 

displacement.31

There was an increase in measured violent crime, specifically homicides, in 2020 compared 

to 2015,32,33 yet we found crime was the only perceived barrier to neighborhood walking 

that improved among US adults. While not directly assessed in this study, an increase in 

violent homicides may not have affected people’s perceptions if the increase occurred in 

areas already experiencing crime. Non-Hispanic Black adults reported the largest decrease 

in the perception of crime as a barrier to walking, which is surprising given racial/ethnic 

disparities in exposure to violence and violent crime.34,35 However, this finding could be 

due to regression to the mean; compared to other racial/ethnic groups, Black adults had the 

highest prevalence (23.7%) of crime as a barrier to walking in 2015. Declines in perceived 

crime were also found among older adults and women, who reported crime relatively 

frequently in 2015 in our results. Future analyses may benefit from examining perceptions 
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of crime at the intersection of sex, age, and race/ethnicity.36 Property crime reached a record 

low in 2020, which could also be driving these results.32 Community violence prevention 

programs—which provide mentorship and counseling to residents and community-engaged 

environmental design strategies (eg, vacant lot remediation), and which strengthen social 

cohesion and a sense of community—can be effective at preventing violence.37–39 Violence 

prevention strategies can also support national walkability goals in the Surgeon General’s 

report and warrants further investigation.2

Pedestrian safety is a major problem in the US. From 2015 to 2020, pedestrian fatalities 

increased from 5,494 to 6,516, coinciding with an increase in risky driving (eg, extreme 

speeding, driving under the influence of drugs or alcohol, and distracted driving).40–42 

In our study, perceptions of traffic as a barrier to near-home walking did not change. 

This discrepancy between perceptions and reality may reflect the complexities in shaping 

perceptions. The objective increase may not have actually changed people’s perceptions. 

Making progress toward the US Department of Transportation’s National Roadway Safety 

Strategy, and its related vision of zero roadway fatalities, will also advance efforts toward 

national goals to (1) make communities safe and easily walkable and (2) increase the 

proportion of adults and adolescents using active transportation to reach destinations.43

Limitations

This analysis has several limitations. First, NHIS underwent a survey redesign in 2019 to 

update the weighting approach and selected questionnaire structures, including the length of 

the survey and the order of questions. This may have led to more participants exiting the 

interview before reaching the walking environment questions in 2015 compared to 2020. It 

is unclear if these changes impacted the variables under study.44 Second, disruption in data 

collection due to COVID-19 reduced the response rate and may have biased the sample: 

lower socioeconomic status households were underrepresented in the 2nd quarter 2020 

sample.45 These and other potential sources of bias, including nonresponse bias, may be 

partially attenuated through weighting procedures. Third, data were not publicly available 

for 2015 to stratify by urban and rural areas due to privacy concerns. Pedestrian fatalities 

are more likely to occur in urban areas,46 so future analyses may consider integrating 

this restricted-use data through the National Center for Health Statistics Research Data 

Center47 to better understand perceptions of the walking environment with more geographic 

specificity. Future analyses could also access data at the Research Data Center to link these 

results to objective crime and pedestrian fatality data at the neighborhood level to better 

understand the discordant crime and traffic results. Finally, comparable data on mobility 

limitations or walking behavior is not available for 2015 and 2020. People who use mobility 

aids or have difficulty walking may have different perceptions of the environment than those 

who have no trouble walking. Similarly, people who walk for leisure, transportation, or any 

other reason may have different perceptions of the environment than those who do not walk.

The limitations above are noteworthy, however the strengths of this study should not 

be overlooked. This is the first study to use national-level data to examine changes in 

perceptions of the walking environment using a nationally representative public health 

surveillance system. Further, comparisons of changes across sociodemographic subgroups 
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can help uncover inequities in safe and accessible places for walking. These estimates allow 

the United States to track progress toward national goals for walking and walkability.

CONCLUSION

From 2015 to 2020, perceptions of destinations, supports, and barriers to walking were 

largely similar among US adults, although the proportion of adults perceiving near-home 

roads, sidewalks, paths, or trails; places to relax; and crime making it unsafe to walk 

improved somewhat. Continued monitoring of the walking environment, both perceived and 

objective, will help fill the research gap on walking and walkable communities. Analyzing 

NHIS perceptions data with other national measures of correlates of walking, such as 

objective macro-scale data, pedestrian fatality data, or objective crime data, can provide 

a more wholistic picture of the relationship between the built environment and walking, 

complementing past analyses of walkability15,16 and weather.48 Air quality data may also 

be considered in such analyses, although results to date examining the relationship between 

air pollution and physical activity are mixed.49 Future studies may also consider evaluating 

how the quality of environmental supports and distance of walkable destinations impact 

perceptions of the walking environment. These data will help communities and the country 

track progress toward national goals and will enable needed research on the relationship 

between perceived and objective (or direct) measures of the environment. This research 

can allow more focused environmental interventions to improve conditions for walking 

and inform community efforts to increase walking and walkability in diverse communities 

nationwide. For example, decision makers and public health professionals may consider 

interventions that communicate to the public the benefits of walking, and the presence of 

walkable destinations, through strategies such as point-of-decision signage, wayfinding, or 

community-wide campaigns.50 Cities may also consider adopting policies, such as Complete 

Streets, that create safe walking routes to destinations.51 Such strategies can be tailored to 

address the perceptions of the walking environment within communities. National policies 

may also be considered that improve perceptions of the walking environment, including 

transport, parks, and land use policies.52

ACKNOWLEDGMENTS

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention.

REFERENCES

1. 2018 Physical Activity Guidelines Advisory Committee. 2018 Physical Activity Guidelines 
Advisory Committee scientific report. Washington, DC: US Department of Health and Human 
Services. https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf. 
Published February 2018. Accessed February 23, 2023.

2. US Department of Health and Human Services. Step it up! The Surgeon General’s call to 
action to promote walking and walkable communities. Washington, DC: US Department of Health 
and Human Services, Office of the Surgeon General. https://www.hhs.gov/sites/default/files/call-to-
action-walking-and-walkable-communites.pdf. Published 2015. Accessed February 23, 2023.

3. Activity-friendly routes to everyday destinations. Centers for Disease Control 
and Prevention website. https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-

Soto et al. Page 8

J Phys Act Health. Author manuscript; available in PMC 2025 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf
https://www.hhs.gov/sites/default/files/call-to-action-walking-and-walkable-communites.pdf
https://www.hhs.gov/sites/default/files/call-to-action-walking-and-walkable-communites.pdf
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/activity-friendly-routes-to-everyday-destinations.html


to-increase-physical-activity/activity-friendly-routes-to-everyday-destinations.html. Accessed 
November 12, 2021.

4. Guide to Community Preventive Services. Physical activity: built environment approaches 
combining transportation system interventions with land use and environmental design. 
https://www.thecommunityguide.org/findings/physical-activity-built-environment-approaches.html. 
Published December 2016. Updated May 2, 2017. Accessed October 31, 2022.

5. De Vos J, Lättman K, van der Vlugt A-L, Welsch J, Otsuka N. Determinants and effects of 
perceived walkability: a literature review, conceptual model and research agenda. Transp Rev. 
2023;43(2):303–324. 10.1080/01441647.2022.2101072.

6. Ochiai E, Blakey C, McGowan A, Lin Y. The evolution of the Healthy People initiative: a 
look through the decades. J Public Health Manag Pract. 2021;27(suppl 6):S225–S234. 10.1097/
phh.0000000000001377. [PubMed: 34016910] 

7. Whitfield GP, Carlson SA, Ussery EN, et al. Environmental supports for physical activity, 
National Health Interview Survey-2015. Am J Prev Med. 2018;54(2):294–298. 10.1016/
j.amepre.2017.09.013. [PubMed: 29246673] 

8. Whitfield GP, Carlson SA, Ussery EN, et al. Racial and ethnic differences in perceived 
safety barriers to walking, United States National Health Interview Survey - 2015. Prev Med. 
2018;114:57–63. 10.1016/j.ypmed.2018.06.003. [PubMed: 29894716] 

9. National Center for Health Statistics. Survey description, National Health Interview Survey, 
2020. Hyattsville, MD. https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/
NHIS/2020/srvydesc-508.pdf. Published September 2021. Accessed October 31, 2022.

10. National Center for Health Statistics. Survey description, National Health Interview Survey, 
2015. Hyattsville, MD. https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/
NHIS/2015/srvydesc.pdf. Published June 2016. Accessed April 27, 2023.

11. National Center for Health Statistics. NHANES: datasets and documentation. Centers for Disease 
Control and Prevention website. https://wwwn.cdc.gov/nchs/nhanes/tutorials/Datasets.aspx. 
Accessed November 8, 2022.

12. Soto GW, Whitfield GP, Webber BJ, et al. Traffic as a barrier to walking safely in the United 
States: perceived reasons and potential mitigation strategies. Prev Med Rep. 2022;30:102003. 
10.1016/j.pmedr.2022.102003.

13. Whitfield GP, Carlson SA, Ussery EN, et al. National-level environmental perceptions and walking 
among urban and rural residents: informing surveillance of walkability. Prev Med. 2019;123:101–
108. 10.1016/j.ypmed.2019.03.019. [PubMed: 30878571] 

14. U.S. Environmental Protection Agency. National Walkability Index 
methodology and user guide. https://www.epa.gov/sites/default/files/2021-06/documents/
national_walkability_index_methodology_and_user_guide_june2021.pdf. Published June 2021. 
Accessed February 22, 2023.

15. Clevenger KA, Berrigan D, Patel S, Saint-Maurice PF, Matthews CE. Relationship between 
neighborhood walkability and the prevalence, type, timing, and temporal characteristics of 
walking. Health Place. 2023;80:102983. 10.1016/j.healthplace.2023.102983.

16. Watson KB, Whitfield GP, Thomas JV, et al. Associations between the National Walkability 
Index and walking among US adults — National Health Interview Survey, 2015. Prev Med. 
2020;137:106122. 10.1016/j.ypmed.2020.106122.

17. Watson KB, Whitfield GP, Huntzicker G, et al. Cross-sectional study of changes in physical 
activity behavior during the COVID-19 pandemic among US adults. Int J Behav Nutr Phys Act. 
2021;18:91. 10.1186/s12966-021-01161-4. [PubMed: 34233691] 

18. Matthews CE, Saint-Maurice P, Fulton JE, et al. Changes in physical activity and sedentary 
time in United States adults in response to COVID-19. PLoS One. 2022;17(9):e0273919. 10.1371/
journal.pone.0273919.

19. Fraser MR, Juliano C, Nichols G. Variation among public health interventions in initial 
efforts to prevent and control the spread of COVID-19 in the 50 states, 29 big cities, and 
the District of Columbia. J Public Health Manag Pract. 2021;27(suppl 1):S29–S38. 10.1097/
phh.0000000000001284. [PubMed: 33239561] 

Soto et al. Page 9

J Phys Act Health. Author manuscript; available in PMC 2025 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/activity-friendly-routes-to-everyday-destinations.html
https://www.thecommunityguide.org/findings/physical-activity-built-environment-approaches.html
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2020/srvydesc-508.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2020/srvydesc-508.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2015/srvydesc.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2015/srvydesc.pdf
https://wwwn.cdc.gov/nchs/nhanes/tutorials/Datasets.aspx
https://www.epa.gov/sites/default/files/2021-06/documents/national_walkability_index_methodology_and_user_guide_june2021.pdf
https://www.epa.gov/sites/default/files/2021-06/documents/national_walkability_index_methodology_and_user_guide_june2021.pdf


20. Office of Disease Prevention and Health Promotion. Neighborhood and built environment. 
Healthy People 2030 website. Available from: https://health.gov/healthypeople/objectives-and-
data/browse-objectives/neighborhood-and-built-environment. Accessed January 30, 2023.

21. Saelens BE, Handy SL. Built environment correlates of walking: a review. Med Sci Sports Exerc. 
2008;40(7):S550–S566. 10.1249/mss.0b013e31817c67a4. [PubMed: 18562973] 

22. Sugiyama T, Neuhaus M, Cole R, Giles-Corti B, Owen N. Destination and route attributes 
associated with adults’ walking: a review. Med Sci Sports Exerc. 2012;44(7):1275–1286. 10.1249/
mss.0b013e318247d286. [PubMed: 22217568] 

23. Ewing R, Cervero R. Travel and the built environment: a meta-analysis. J Am Plann Assoc. 
2010;76(3):265–294. 10.1080/01944361003766766.

24. World Health Organization. Urban green spaces and health. Copenhagen: WHO Regional Office 
for Europe. https://apps.who.int/iris/handle/10665/345751. Published 2016. Accessed September 
9, 2022

25. Guide to Community Preventive Services. Physical activity: park, trail, and greenway infrastructure 
interventions to increase physical activity. https://www.thecommunityguide.org/findings/physical-
activity-park-trail-greenway-infrastructure-interventions-combined-additional-interventions.html. 
Published July 2021. Updated April 11, 2023. Accessed February 9, 2023.

26. Rigolon A, Browning MHEM, McAnirlin O, Yoon H. Green space and health equity: a systematic 
review on the potential of green space to reduce health disparities. Int J Environ Res Public Health. 
2021;18(5):2563. 10.3390/ijerph18052563. [PubMed: 33806546] 

27. Wolch JR, Byrne J, Newell JP. Urban green space, public health, and environmental justice: the 
challenge of making cities ‘just green enough’. Landsc Urban Plan. 2014;125:234–244. 10.1016/
j.landurbplan.2014.01.017.

28. Park Y, Guldmann J-M. Understanding disparities in community green accessibility under 
alternative green measures: a metropolitan-wide analysis of Columbus, Ohio, and Atlanta, 
Georgia. Landsc Urban Plan. 2020;200:103806. 10.1016/j.landurbplan.2020.103806.

29. Crompton JL, Nicholls S. The impact of greenways and trails on proximate property values: an 
updated review. J Park Recreat Admi. 2019;37(3). 10.18666/JPRA-2019-9906.

30. Crompton JL, Nicholls S. Impact on property values of distance to parks and open 
spaces: an update of U.S. studies in the new millennium. J Leis Res. 2020;51(2):127–146. 
10.1080/00222216.2019.1637704.

31. Serrano N, Realmuto L, Graff KA, et al. Healthy community design, anti-displacement, and 
equity strategies in the USA: a scoping review. J Urban Health. 2023;100:151–180. 10.1007/
s11524-022-00698-4. [PubMed: 36580236] 

32. Crime Data Explorer. Federal Bureau of Investigation website. https://cde.ucr.cjis.gov/LATEST/
webapp/#/pages/explorer/crime/crime-trend. Accessed September 30, 2022.

33. Kegler SR, Simon TR, Zwald ML, et al. Vital signs: changes in firearm homicide and suicide rates 
- United States, 2019–2020. MMWR Morb Mortal Wkly Rep. 2022;71(19):656–663. 10.15585/
mmwr.mm7119e1. [PubMed: 35550497] 

34. Ulmer JT, Harris CT, Steffensmeier D. Racial and ethnic disparities in structural disadvantage 
and crime: White, Black, and Hispanic comparisons. Soc Sci Q. 2012;93(3):799–819. 10.1111/
j.1540-6237.2012.00868.x. [PubMed: 25035523] 

35. Schleimer JP, Buggs SA, McCort CD, et al. Neighborhood racial and economic segregation and 
disparities in violence during the COVID-19 pandemic. Am J Public Health. 2022;112(1):144–
153. 10.2105/AJPH.2021.306540. [PubMed: 34882429] 

36. Foster S, Giles-Corti B. The built environment, neighborhood crime and constrained physical 
activity: An exploration of inconsistent findings. Prev Med. 2008;47(3):241–251. 10.1016/
j.ypmed.2008.03.017. [PubMed: 18499242] 

37. Corburn J, Boggan D, Muttaqi K, Vaughn S. Preventing urban firearm homicides during 
COVID-19: preliminary results from three cities with the Advance Peace program. J Urban Health. 
2022;99(4):626–634. 10.1007/s11524-022-00660-4. [PubMed: 35771300] 

38. Gong CH, Bushman G, Hohl BC, Kondo MC, Carter PM, Cunningham RM, et al. Community 
engagement, greening, and violent crime: A test of the greening hypothesis and Busy Streets. Am J 
Community Psychol. 2023;71(1–2):198–210. 10.1002/ajcp.12622. [PubMed: 36214281] 

Soto et al. Page 10

J Phys Act Health. Author manuscript; available in PMC 2025 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://health.gov/healthypeople/objectives-and-data/browse-objectives/neighborhood-and-built-environment
https://health.gov/healthypeople/objectives-and-data/browse-objectives/neighborhood-and-built-environment
https://apps.who.int/iris/handle/10665/345751
https://www.thecommunityguide.org/findings/physical-activity-park-trail-greenway-infrastructure-interventions-combined-additional-interventions.html
https://www.thecommunityguide.org/findings/physical-activity-park-trail-greenway-infrastructure-interventions-combined-additional-interventions.html
https://cde.ucr.cjis.gov/LATEST/webapp/#/pages/explorer/crime/crime-trend
https://cde.ucr.cjis.gov/LATEST/webapp/#/pages/explorer/crime/crime-trend


39. Matthay EC, Farkas K, Rudolph KE, et al. Firearm and nonfirearm violence after 
Operation Peacemaker Fellowship in Richmond, California, 1996–2016. Am J Public Health. 
2019;109(11):1605–1611. 10.2105/ajph.2019.305288. [PubMed: 31536413] 

40. Tefft BC, Villavicencio L, Benson A, et al. Self-reported risky driving in relation to changes 
in amount of driving during the COVID-19 pandemic. Washington, DC: AAA Foundation 
for Traffic Safety. https://aaafoundation.org/wp-content/uploads/2022/02/AAAFTS-Risky-Driving-
During-the-Pandemic-Brief-Final.pdf. Published February 2022. Accessed October 31, 2022.

41. Stewart T. Overview of motor vehicle crashes in 2020. DOT-HS-813–266. Washington, 
DC: National Highway Traffic Safety Administration. https://crashstats.nhtsa.dot.gov/Api/Public/
ViewPublication/813266. Published March 2022. Accessed February 23, 2023.

42. National Center for Statistics and Analysis. Pedestrians: 2019 data. DOT-HS-813–
079. Washington, DC: National Highway Traffic Safety Administration. https://
crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/813079. Published May 2021. Accessed 
February 23, 2023.

43. US Department of Transportation. National roadway safety 
strategy. https://www.transportation.gov/sites/dot.gov/files/2022-02/USDOT-National-Roadway-
Safety-Strategy.pdf. Published January 2022. Accessed February 23, 2023.

44. National Center for Health Statistics. Preliminary evaluation of the impact of the 2019 
National Health Interview Survey questionnaire redesign and weighting adjustments on Early 
Release Program estimates. Hyattsville, MD. https://www.cdc.gov/nchs/data/nhis/earlyrelease/
EReval202009-508.pdf. Published September 2022. Accessed February 23, 2023.

45. Dahlhamer JM, Bramlett MD, Maitland A, Blumberg SJ. Preliminary evaluation of nonresponse 
bias due to the COVID-19 pandemic on National Health Interview Survey estimates, April-June 
2020. Hyattsville, MD: National Center for Health Statistics. https://www.cdc.gov/nchs/data/nhis/
earlyrelease/nonresponse202102-508.pdf. Published February 2021 Accessed February 23, 2023.

46. Fatality Facts 2020: urban/rural comparison. Insurance Institute for Highway Safety website. 
https://www.iihs.org/topics/fatality-statistics/detail/urban-rural-comparison. Updated May 2022. 
Accessed March 24, 2023.

47. Research Data Center. National Center for Health Statistics website. https://www.cdc.gov/rdc/
index.htm. Accessed February 22, 2023.

48. Carlson SA, Whitfield GP, Davis RT, Peterson EL, Fulton JE, Berrigan D. Associations between 
Perceptions and Measures of Weather and Walking, United States—2015. Int J Environ Res Public 
Health. 2021;18(16):8398. 10.3390/ijerph18168398. [PubMed: 34444148] 

49. Tainio M, Jovanovic Andersen Z, Nieuwenhuijsen MJ, Hu L, de Nazelle A, An R, et al. 
Air pollution, physical activity and health: A mapping review of the evidence. Environ Int. 
2021;147:105954. 10.1016/j.envint.2020.105954.

50. State and Local Strategies. Centers for Disease Control and Prevention website. 
https://www.cdc.gov/physicalactivity/community-strategies/index.htm. Updated August 8, 2022. 
Accessed December 16, 2022.

51. Complete Streets in FHWA. Federal Highway Administration website. https://highways.dot.gov/
complete-streets/complete-streets-fhwa. Updated November 22, 2022. Accessed January 6, 2023.

52. Sallis JF, Cervero RB, Ascher W, Henderson KA, Kraft MK, Kerr J. An ecological approach 
to creating active living communities. Annu Rev Public Health. 2006;27:297–322. 10.1146/
annurev.publhealth.27.021405.102100. [PubMed: 16533119] 

Soto et al. Page 11

J Phys Act Health. Author manuscript; available in PMC 2025 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://aaafoundation.org/wp-content/uploads/2022/02/AAAFTS-Risky-Driving-During-the-Pandemic-Brief-Final.pdf
https://aaafoundation.org/wp-content/uploads/2022/02/AAAFTS-Risky-Driving-During-the-Pandemic-Brief-Final.pdf
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/813266
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/813266
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/813079
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/813079
https://www.transportation.gov/sites/dot.gov/files/2022-02/USDOT-National-Roadway-Safety-Strategy.pdf
https://www.transportation.gov/sites/dot.gov/files/2022-02/USDOT-National-Roadway-Safety-Strategy.pdf
https://www.cdc.gov/nchs/data/nhis/earlyrelease/EReval202009-508.pdf
https://www.cdc.gov/nchs/data/nhis/earlyrelease/EReval202009-508.pdf
https://www.cdc.gov/nchs/data/nhis/earlyrelease/nonresponse202102-508.pdf
https://www.cdc.gov/nchs/data/nhis/earlyrelease/nonresponse202102-508.pdf
https://www.iihs.org/topics/fatality-statistics/detail/urban-rural-comparison
https://www.cdc.gov/rdc/index.htm
https://www.cdc.gov/rdc/index.htm
https://www.cdc.gov/physicalactivity/community-strategies/index.htm
https://highways.dot.gov/complete-streets/complete-streets-fhwa
https://highways.dot.gov/complete-streets/complete-streets-fhwa


Figure 1. 
Perceptions of near-home walking supports, destinations, and barriers among US adults—

2015 (n = 30,811) and 2020 (n = 29,636). Asterisk (*) denotes a significant change from 

2015 to 2020 (P < 0.05).
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