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STRUCTURED ABSTRACT  
 
Objectives: This study aims to explore the extent to which outdoor activity engagement influences 
perceptions of the importance of access to transit. While the importance of transit access is often 
tied to socio-economic and demographic attributes, its relation to activity-travel patterns is not 
well understood. 
 
Methods: Data come from the Community Adaptation and Resilience to Extremes survey of 4,909 
U.S. adults, with oversampling in Greater Phoenix and Greater Seattle. Survey responses were 
linked to built-environment measures from the U.S. Environmental Protection Agency Smart 
Location Database. A Generalized Heterogeneous Data Model jointly estimates three correlated 
latent constructs (transit-oriented lifestyle, social interaction propensity, and weather awareness) 
and five ordered probit outcomes representing frequency of visits to public parks, playgrounds, 
farmers markets, and outdoor events, and perceived transit importance. The four activity outcomes 
influence transit-importance as endogenous explanatory variables. 
 
Findings: Higher engagement in all four activity domains is positively associated with perceptions 
of transit importance. For farmers markets and outdoor events, the association increases across 
higher engagement levels, while effects for parks and playgrounds are concentrated among 
frequent participants. Transit-oriented lifestyle is the strongest latent correlate of transit 
importance, whereas social interaction propensity is the strongest latent correlate of activity 
engagement. Vehicle ownership, driver licensure, and older age are associated with lower transit 
importance, while lower income, larger households, travel-limiting conditions, and greater 
walkability are associated with higher importance. 
 
Novelty: The study presents a joint model of perceived transit importance as an outcome 
influenced by frequency of participation in a variety of outdoor activities. 
 
Practical Applications: The study findings point to the important role of activity engagement in 
shaping transit-importance perceptions. Transit services should increasingly serve non-work 
discretionary travel to increase patronage and develop a stronger support constituency.   
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1. INTRODUCTION AND MOTIVATION 
Public transportation is confronting a consequential period of transition. The COVID-19 pandemic 
produced an abrupt collapse in ridership and disrupted travel routines. Although ridership has since 
recovered to varying degrees, many agencies still face fiscal uncertainty and service reliability 
challenges (Batur et al. 2023; Magassy et al. 2024). Meanwhile, teleworking, e-commerce, app-
based delivery, telehealth, and digital services have made it increasingly possible to meet daily 
needs without leaving home. Transit is therefore navigating not only the lingering effects of the 
pandemic, but also a broader reorganization of activity and travel behavior. 

The decline in commuting is especially important. Transit services in many metropolitan 
areas were built around concentrated weekday flows to major employment centers. Remote and 
hybrid work have weakened the regularity and frequency of these trips, particularly among office 
workers who once formed an important transit market (Asmussen, Mondal, and Bhat 2024; Zheng 
et al. 2024). Even when workers commute, they may travel on fewer days, follow less predictable 
schedules, or avoid traditional peak periods. Transit agencies can no longer depend on the 
traditional commute to provide the stable ridership base it once supplied. Future ridership will 
increasingly need to come from a wider range of trip purposes, destinations, and times of day. 

These conditions raise a fundamental question about the extent to which people believe 
transit access is important. The answer matters because the future of public transportation depends 
on more than ridership alone; transit systems require continued public investment and support, and 
people may value transit even when they do not ride regularly because it expands mobility options, 
supports household members who cannot drive, and provides an alternative when driving is 
unavailable or undesirable. Conversely, people who rarely encounter a need for transit may attach 
little importance to its presence. An understanding of perceptions of transit importance therefore 
offers insight into the breadth of the public constituency for transit. 

Perceptions of transit importance are likely to reflect personal and contextual influences, 
including income, age, employment status, household composition, vehicle ownership, travel 
limitations, residential location, and the built environment. For example, residents of compact, 
walkable, transit-rich areas are more likely to consider transit as important to everyday life than 
residents of low-density or poorly served areas (Geurs and van Wee 2004; Lättman et al. 2016). 

Latent attitudes may be equally important. A transit-oriented lifestyle reflects a preference 
for compact, mixed-use, multimodal communities; individuals with a stronger propensity for social 
interaction may place greater importance on transportation options that connect them to public 
places and community activities (Qi et al. 2024); and weather awareness, or sensitivity to heat, 
precipitation, and other conditions may shape both outdoor engagement and transit perceptions 
(Guo et al. 2007; Batur et al. 2024; Cools et al. 2010; Huo et al. 2026). These orientations can help 
explain why people in otherwise similar circumstances differ in the importance they assign to 
transit. 

Beyond these influences, transit importance may also be shaped by how much people 
participate in activities outside the home. Activity engagement creates a recurring need to reach 
destinations. Individuals who frequently visit parks, playgrounds, farmers markets, outdoor events, 
and other community locations encounter a broader set of mobility needs than those whose 
activities are concentrated at home, making transportation alternatives more salient. Transit access 
may therefore be valued not only because of who people are or where they live, but also because 
of what they do and how often they participate in activities outside the home. 

This activity-based perspective has become increasingly important as trip-making declines. 
Evidence from the National Household Travel Survey and the American Time Use Survey points 
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to lower trip rates, a higher prevalence of zero-trip days, and more time spent at home – trends that 
the pandemic amplified and that remote work and the growing ability to obtain goods and services 
through digital platforms may help sustain (Batur et al. 2023; Bricka et al. 2024; Morris et al. 
2025). For transit, this creates two related challenges: fewer activities outside the home reduce the 
pool of trips from which transit can draw riders, and people who travel less may encounter fewer 
situations in which transit access appears important, weakening both realized demand for transit 
and the perceived importance of transit itself. 

The second challenge has received far less attention. If people travel less to public and 
community destinations, they may have little reason to view transit access as central to daily life, 
and transit may gradually lose part of the constituency that supports public investment. Reduced 
activity engagement could contribute to a cycle in which transit appears less relevant, support for 
transit service weakens, and diminished service further limits access for those who depend on it.  

Non-work activities provide a useful setting for examining this issue. As commuting 
becomes a less dependable source of ridership, transit agencies must better understand travel tied 
to recreation, caregiving, food access, social interaction, and community participation. Public 
parks, playgrounds, farmers markets, and outdoor events are distinct destinations generating travel 
during midday, evenings, and weekends, when service may be less frequent. Although often 
discretionary, these activities support physical activity, recreation, food access, social connection, 
and community belonging (Batur et al. 2023; Qi et al. 2024).  

The relationship may differ across population groups. Lower-income individuals, older 
adults, people with travel-limiting conditions, and households without reliable vehicle access may 
place substantial importance on transit because their ability to participate in activities outside the 
home depends on affordable mobility options (Lucas 2012; Kamruzzaman et al. 2016), even as 
transportation barriers suppress their observed engagement. Low observed engagement should not 
be interpreted as low underlying need; it may instead reflect constrained access and opportunity. 
The analysis must distinguish the role of activity engagement from that of socioeconomic 
circumstances, mobility resources, neighborhood conditions, and latent attitudes. 

This study examines how engagement in non-work outdoor and community activities 
(visiting public parks, playgrounds, farmers markets, and attending outdoor events) shapes 
perceptions of the importance of transit access after controlling for individual, household, mobility, 
and built environment characteristics. These activity-engagement outcomes are incorporated into 
a joint Generalized Heterogeneous Data Model together with latent constructs – transit-oriented 
lifestyle, social interaction propensity, and weather awareness – that capture attitudinal 
heterogeneity influencing both activity engagement and transit importance. 

The study makes three contributions. First, it positions perceived transit importance as an 
outcome with direct relevance to the future viability of transit and public support. Second, it 
broadens the study of transit relevance beyond commuting to recreational, family-oriented, social, 
and community activities. Third, it integrates multiple activity domains, latent attitudes, and 
observed characteristics within a unified framework, helping agencies understand which forms of 
non-work activity engagement are associated with stronger perceptions of transit importance and 
how transit may remain relevant as traditional commute markets evolve. 

The remainder of this paper is organized as follows. Section 2 describes the CARE survey 
and the construction of activity-engagement, transit-importance, and latent-construct variables. 
Section 3 presents the Generalized Heterogeneous Data Model framework. Section 4 presents the 
estimation results, and Section 5 discusses the findings, policy implications, and directions for 
future research. 
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2. DATA DESCRIPTION 
This section describes the survey and analytic sample, followed by the endogenous outcomes 
examined in the study. It concludes with the attitudinal indicators used to define the stochastic 
latent constructs. 
 
2.1. Survey Overview and Sample Characteristics 
The data are drawn from the Community Adaptation and Resilience to Extremes (CARE) survey, 
administered from August 2024 through February 2025 to adults residing in the United States. 
Fielded through a commercial online panel, the survey examined resilience and adaptation to 
disruptive extreme events while collecting detailed information on socioeconomic and 
demographic characteristics, travel behavior, activity engagement, and attitudes, perceptions, 
values, and preferences. The sampling design included oversamples from Maricopa County in the 
Greater Phoenix region and the Puget Sound area in Greater Seattle. Of the 5,082 completed 
responses, 1,047 were from Maricopa County, 1,000 from Greater Seattle, and 3,035 from the rest 
of the nation. 

The survey asked respondents about the importance of transit access for participating in 
activities outside the home and the frequency with which they visited public parks, playgrounds, 
farmers markets, and outdoor events. Respondent ZIP codes were linked to block-group 
information from the U.S. Environmental Protection Agency Smart Location Database, providing 
measures of population and housing density, walkability, transit service density, and transit service 
frequency. After excluding respondents who selected “prefer not to say” for one or more activity-
engagement questions and retaining respondents with complete built-environment information, the 
final analysis sample consisted of 4,909 respondents. 

Table 1 summarizes the socioeconomic and demographic characteristics of the analysis 
sample. Women account for 57.5 percent of respondents, 32.5 percent are aged 65 years or older, 
and nearly half the sample is neither employed nor enrolled as a student. Among workers, 24.0 
percent worked from home at least once during the previous week. About 35.3 percent hold at least 
a bachelor’s degree, 49.7 percent report household incomes below $50,000, and 62.3 percent live 
in one- or two-person households, although 26.6 percent have at least one child. 

The sample also exhibits considerable variation in mobility resources and residential 
context. Nearly one in five respondents reports a travel-limiting condition, 12.4 percent live in 
zero-vehicle households, and another 45.7 percent live in one-vehicle households. Thus, more than 
one-half of the sample has no more than one household vehicle, a potentially important 
consideration when assessing the perceived importance of transit access.  

About 67.4 percent reside in suburban areas, compared with 24.5 percent in urban areas 
and 8.1 percent in rural areas. Although nearly 73 percent perceive transit to be available where 
they live, only 15.4 percent reside in areas with at least 100 transit arrivals per acre, highlighting 
the distinction between perceived availability and intensive transit service. Built environment 
measures likewise show substantial variation in personal circumstances, mobility resources, transit 
availability, and residential context. Overall, the variation in the sample provides a suitable basis 
for examining how individual, household, mobility, and built-environment characteristics are 
associated with perceived transit importance. 
 
  



Dimas Valle, Batur, Robbennolt, Huo, Roy, Chen, Bhat, and Pendyala 

6 

TABLE 1 Socio-Demographic Characteristics of the Sample  
Individual Characteristics (N=4,909) Household Characteristics (N=4,909) 
Variable % Variable % 
Gender Household annual income 

Female 57.5 Less than $25,000 22.7 
Male 42.5 $25,000 to $34,999 12.6 

Age category $35,000 to $49,999 14.4 
18 to 24 years 3.5 $50,000 to $99,999 31.1 
25 to 34 years 15.2 $100,000 to $149,999 11.2 
35 to 44 years 16.7 $150,000 to $199,999 5.0 
45 to 54 years 16.5 $200,000 or more 3.0 
55 to 64 years 15.6 Household size 
65 years or older 32.5 One 27.8 

Employment and student status Two 34.5 
Student (part-time or full-time) 2.4 Three 16.9 
Worker (part-time or full-time) 45.0 Four or more 20.8 
Both a worker and a student 2.9 Housing unit type 
Neither a worker nor a student 49.7 Stand-alone home 55.9 

Education attainment Condo/apartment 28.1 
High school or less 26.7 Other 16.0 
Some college or technical school 38.0 Home ownership 
Bachelor’s degree(s) 22.2 Own 56.6 
Graduate degree(s) 13.1 Rent 39.6 

Race Other 3.8 
Asian or Pacific Islander 3.2 Number of vehicles 
Black 12.6 Zero 12.4 
White 77.9 One 45.7 
Other 6.3 Two 29.6 

Ethnicity Three or more 12.3 
Hispanic 7.6 Number of children 
Non-Hispanic  92.4 Zero 73.4 

Travel-limiting condition One or more 26.6 
Yes, for life 3.4 Household location 
Yes, for 6 months or more 13.7 Urban 24.5 
Yes, for less than 6 months 1.8 Suburban 67.4 
No 81.1 Rural 8.1 

WFH in the last week (*) Perceived transit availability  
Zero day 76.0 Available 72.9 
One or more days 24.0 Not available 27.1 

Built-Environment Attributes (N=4,909) 
Population density Housing density 

0 – 1 person per acre 26.5 0 – 1 housing units per acre 38.1 
1 – 4 persons per acre 22.2 1 – 2 housing units per acre 15.4 
4 – 7 persons per acre 19.8 2 – 3 housing units per acre 14.5 
7 – 12 persons per acre 20.0 3 – 4 housing units per acre 13.6 
12 or more persons per acre 11.5 4 or more housing units per acre 18.4 

National Walkability Index (unitless) Transit service density 
0 – 7  22.1 0 – 100 arrivals per acre in PM peak 84.6 
7 – 9 19.7 100 or more arrivals per acre in PM peak 15.4 
9 – 12 17.9 Transit service frequency  
12 – 14 23.8 0 – 4 arrivals per hour  50.3 
14 – 20 16.5 4 or more arrivals per hour 49.7 

Note: (*) Asked only to workers. 
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2.2. Endogenous Outcomes 
The analysis considers five ordered endogenous outcomes, namely, the perceived importance of 
transit access and the frequency of engagement in four outdoor and community activities. Transit 
importance is measured using the question: When deciding to participate in an activity outside of 
your home, how important is ease of access via public transportation? Respondents selected one 
of five categories ranging from “not at all important” to “extremely important”.  As shown in 
Figure 1, 41.3 percent consider transit access not at all important, while 13.0 percent consider it 
slightly important and 17.4 percent moderately important. The remaining 28.3 percent rate transit 
access as very or extremely important. 

Outdoor activity engagement is measured through reported frequency of visiting public 
parks, visiting playgrounds, visiting farmers markets, and attending outdoor events. Each activity 
is recorded on a five-point ordinal scale comprising “never”, “less than once a month”, “a few 
times a month”, “a few times a week”, and “every day”. Respondents could also select “prefer not 
to say”; those observations were excluded from the analysis sample. Figure 1 shows that 
engagement varies considerably across activity types. Public parks are visited most frequently, 
with 39.3 percent of respondents reporting visits at least a few times per month. Playgrounds 
exhibit the lowest overall engagement, with 58.5 percent never visiting and only 10.4 percent 
visiting at least a few times per week. Farmers markets and outdoor events are also generally 
occasional activities; 75.1 percent visit farmers markets no more than once per month, while nearly 
80 percent attend outdoor events at that frequency or less. 

 

 
Figure 1. Distribution of Main Outcome Variables (N=4,909) 

 
The pattern is equally pronounced at the upper end of the transit importance scale. Among 

daily farmers-market visitors, 72.7 percent consider transit access very or extremely important, 
compared with only 24.0 percent of those who never visit farmers markets. Comparable 
differences are evident for playgrounds, where the corresponding shares are 62.8 and 22.2 percent, 
and outdoor events, where they are 66.0 and 26.2 percent. For public parks, 56.0 percent of daily 
visitors consider transit very or extremely important, compared with 23.3 percent of those who 
never visit. Although daily participation represents a relatively small share of the sample, the same 
broad gradient is visible across the intermediate engagement categories. 

The relationship is not perfectly monotonic at the lowest levels of engagement. For public 
parks, farmers markets, and outdoor events, respondents who never participate are slightly more 
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likely to rate transit as very or extremely important than those who participate less than once per 
month. For example, 26.2 percent of those who never attend outdoor events consider transit very 
or extremely important, compared with 21.4 percent of those attending less than monthly. This 
departure suggests that infrequent or absent participation does not always imply that transit access 
is unimportant. For some individuals, high transit importance may coexist with limited activity 
engagement because mobility, financial, service, or other constraints impede participation. Overall, 
however, the descriptive evidence points to a strong and consistent association – individuals who 
engage more frequently in activities outside the home are substantially more likely to perceive 
transit access as important. 
 

 
Figure 2. Distribution of Transit Importance by Engagement in Outdoor Activities (N=4,909) 

 
2.3. Stochastic Latent Constructs 
The survey included a series of attitudinal statements designed to capture underlying orientations 
that may shape outdoor activity engagement and perceptions of transit importance. Candidate 
constructs were identified through exploratory factor analysis and finalized through confirmatory 
factor analysis, with consideration given to statistical performance, behavioral interpretation, and 
relevance to the study outcomes. This process yielded three stochastic latent constructs: transit-



Dimas Valle, Batur, Robbennolt, Huo, Roy, Chen, Bhat, and Pendyala 

9 

oriented lifestyle, social interaction propensity, and weather awareness. Figure 3 presents the 
indicators associated with each construct and their response distributions. 

The transit-oriented lifestyle construct captures preferences for transit-accessible, mixed-
use, and environmentally friendly living environments. The indicators reveal considerable 
variation within this orientation. Nearly two-thirds of respondents, 64.3 percent, agree that they 
like having stores, restaurants, and offices mixed among homes, while 60.1 percent express 
commitment to an environmentally friendly lifestyle. Preferences for living close to transit are 
more divided. About 35.6 percent would prefer to live close to transit even if doing so required a 
smaller home in a denser area, whereas 41.6 percent disagree. The construct therefore reflects a 
broader orientation toward accessible and mixed-use communities rather than proximity to transit 
itself. 

 

 
Figure 3. Agreement with Attitudinal Indicators Defining Latent Constructs (N=4,909) 
 
The social interaction propensity construct reflects comfort with social encounters and 

interest in participation in community life. Just over one-half of respondents, 52.4 percent, agree 
that they enjoy meeting people, interacting with strangers, or making new acquaintances in public 
places. Responses to the other indicators are more evenly distributed. About 34.9 percent feel 
energized when part of a large group, while 33.7 percent disagree. Similarly, 34.0 percent report 
regularly participating in community activities that strengthen their sense of belonging and 
support, compared with 41.2 percent who disagree. These patterns distinguish a general openness 
to social interaction from sustained participation in organized community activities. 

The weather awareness factor captures the extent to which weather conditions enter travel 
and outdoor activity decisions. This orientation is especially prevalent in the sample: 75.1 percent 
agree that weather influences their plans for outdoor activities. Concern about weather encountered 
during travel is less widespread but remains substantial, with 43.2 percent agreeing that they worry 
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about bad weather along their travel route. Together, these indicators capture both the consideration 
of weather when planning outdoor activities and concern about weather-related travel conditions. 

These constructs allow the analysis to account for attitudinal heterogeneity that is not fully 
represented by observed socioeconomic, demographic, mobility, or built environment 
characteristics. Transit-oriented preferences, social dispositions, and sensitivity to weather may 
influence both the frequency with which people engage in activities outside the home and the level 
of importance they assign to transit access. 
 
3. MODELING FRAMEWORK 
The modeling framework is designed to examine how engagement in outdoor and community 
activities shapes the perceived importance of transit access, while accounting for observed 
characteristics and latent attitudes that may influence both sets of outcomes. Figure 4 provides a 
simplified representation of the model structure. The five main outcomes are ordered variables 
comprising the frequency of visiting public parks, playgrounds, farmers markets, and outdoor 
events, together with the perceived importance of transit. 

Individual and household characteristics, mobility resources, and built environment 
attributes may influence the outcomes through multiple pathways. These variables enter the 
activity-engagement and transit-importance equations directly. They may also exert indirect 
influences through the three stochastic latent constructs: transit-oriented lifestyle, social 
interaction propensity, and weather awareness. This structure recognizes that individuals with 
similar observed characteristics may differ substantially in their preferences for transit-supportive 
environments, inclination toward social and community participation, and sensitivity to weather 
conditions – and that these differences may, in turn, influence outdoor activity-engagement levels 
and perceptions of transit importance.  

The latent constructs are allowed to be mutually correlated, as represented by the curved 
two-way arrows in Figure 4. These correlations capture the possibility that the underlying 
orientations are related. For example, individuals with stronger transit-oriented preferences may 
also exhibit greater social interaction propensity or weather awareness. Because the latent 
constructs enter multiple outcome equations, they provide a systematic mechanism for accounting 
for shared unobserved influences across outdoor activity engagement and transit-importance 
perceptions by engendering correlations among the outcome variables. 

The four activity-engagement outcomes are modeled jointly and enter the transit-
importance equation as endogenous explanatory variables. This formulation makes it possible to 
assess how engagement in each activity domain is associated with the importance assigned to 
transit access after accounting for socioeconomic and demographic characteristics, mobility 
resources, built environment conditions, and latent attitudinal factors. Joint estimation also 
recognizes that participation across parks, playgrounds, farmers markets, and outdoor events 
represents an interconnected activity portfolio rather than a collection of unrelated behaviors. 

The model system is formulated and estimated using the Generalized Heterogeneous Data 
Model framework developed by Bhat (2015). The framework accommodates multiple ordered 
outcomes, stochastic latent constructs, both direct and indirect relationships, and correlations 
arising from shared observed and unobserved influences within a unified model system. The 
complete mathematical formulation is omitted in the interest of brevity. It is notation-intensive and 
is not essential to the substantive objective of this study, which is to understand how different 
forms and levels of outdoor activity engagement shape perceptions of transit importance when 
considered jointly with the broader set of relevant explanatory variables. Detailed presentations of 
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the formulation and estimation methodology are provided by Bhat (2015) and Bhat and Mondal 
(2022). 

 

 
Figure 4. Model Framework  

4. MODEL ESTIMATION RESULTS 
This section presents the model estimation results. It begins with the structural and measurement 
equations for the three stochastic latent constructs, followed by the estimation results for outdoor 
activity engagement and perceived transit importance. The section concludes with a discussion of 
the correlations among model components and an assessment of overall model fit. 
 
4.1. Latent Construct Model Component 
Table 2 presents the structural equations for the three stochastic latent constructs and the 
measurement equations linking each construct to its attitudinal indicators. All indicator loadings, 
as seen in the bottom half of Table 2, are positive and statistically significant, supporting the 
intended interpretation of transit-oriented lifestyle, social interaction propensity, and weather 
awareness.  

The structural equations model component results show that a stronger transit-oriented 
lifestyle is associated with being 25-44 years of age, being employed, having a household income 
below $50,000, and residing in areas with higher housing density. In contrast, adults aged 65 years 
or older, White respondents, and residents of very low-density or low-walkability neighborhoods 
exhibit weaker transit-oriented propensities. These results indicate that preferences for transit-
accessible, mixed-use environments vary systematically with life stage and residential context 
(Leyden 2003; Lamanna et al. 2020); the positive association among lower-income households 
may reflect both a preference for transit-supportive environments and the greater practical 
importance of affordable mobility alternatives (Lucas 2012). 
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TABLE 2 Determinants of Latent Variables and Loadings on Indicators (N=4,909) 

Explanatory Variables 
(base category) 

Structural Equations Model Component 
Transit-Oriented 

Lifestyle 
Social Interaction 

Propensity 
Weather 

Awareness 
Coef. t-stat Coef. t-stat Coef. t-stat 

Individual Characteristics       

Age (*) 

18 to 24 years — — 0.33 3.09 — — 
25 to 34 years 0.44 8.06 0.34 6.99 0.39 6.79 
35 to 44 years 0.41 8.58 — — 0.20 4.05 
65 years or more -0.22 -4.51 — — -0.36 -4.65 

Gender (male) Female — — -0.18 -5.22 — — 
Race and ethnicity (not White) White -0.35 -6.87 -0.16 -4.00 — — 
Employment (non-worker) Worker 0.30 7.38 0.31 8.90 — — 
Travel limitations  
(none, ≤6 months, lifetime) > 6 months — — -0.22 -4.88 — — 

Education (< graduate degree) ≥ Graduate degree — — 0.32 5.93 — — 
Household Characteristics       

Household income (*) 
< $50K 0.38 10.22 — — — — 
≥ $150K, < $200K — — 0.62 6.73 — — 

Child 0-17 years (no) ≥ One child — — 0.58 15.28 0.38 5.05 
Vehicle ownership (zero) ≥ One vehicle — — 0.25 4.51 0.34 3.22 
Location (not urban) Urban — — — — -0.41 -7.49 
Built-Environment Attributes       
Pop. density (> 1) ≤ 1 person/acre -0.33 -6.04 -0.12 -3.16 — — 
Housing density (< 4) ≥ 4 units/acre 0.74 15.57 — — — — 
Walk Index (> 7) ≤ 7 -0.40 -7.68 — — — — 
Transit density (< 100) ≥100 arrivals/acre in PM peak  — — — — 0.61 10.35 
Correlations Between Latent Constructs 
Transit-oriented lifestyle 1.00 — 0.75 39.20 0.51 16.90 
Social interaction propensity   1.00 — 0.49 15.64 

Attitudinal Indicators Loadings of Latent Variables on Indicators 
(Measurement Equations Model Component) 

I prefer to live close to transit, even if it means I will have a 
smaller home and live in a denser area 0.58 49.75 — — — — 

I like the idea of having stores, restaurants, and offices mixed 
among the homes in my neighborhood 0.35 30.30 — — — — 

I am committed to an environmentally friendly lifestyle 0.27 24.75 — — — — 
I feel energized when I am part of a large group — — 0.64 46.28 — — 
I enjoy meeting people, interacting with strangers, or making 
new acquaintances when I visit public places — — 0.41 30.99 — — 

I regularly participate in community activities, which 
strengthen my sense of belonging and support — — 0.58 55.64 — — 

Weather influences my plans for outdoor activities — — — — 0.31 21.41 
I worry about bad weather on my travel route — — — — 0.40 27.93 
Note: Coef. = coefficient; “—” = not applicable; (*) Base category is not identical across the model equations and 
corresponds to all omitted categories 
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The social interaction propensity construct is positively associated with younger age, 
employment, graduate education, vehicle ownership, higher household income, and the presence 
of children. The association with children is especially intuitive because parenting-related 
activities may expand opportunities for community contact and social interaction (Small 2009). 
Vehicle availability may similarly enlarge the feasible activity set and facilitate participation in 
dispersed social and community destinations, although the model does not directly observe these 
behavioral pathways (Currie et al. 2009). 

Lower social interaction propensity is associated with being female, identifying as White, 
having a longer-term travel-limiting condition, and living in a very low-density area, consistent 
with mobility constraints reducing opportunities to participate in public and community settings. 
The gender association should not be read as an inherent difference; it may instead reflect 
unobserved differences in time availability, caregiving responsibilities, or personal safety concerns 
(Goddard et al. 2006), and the low-density association may reflect fewer nearby destinations and 
fewer opportunities for incidental or organized social interaction. 

Weather awareness is positively associated with being 25-44 years of age, having children, 
owning at least one vehicle, and residing in an area with greater transit service density, groups that 
may manage more complex activity schedules or experience greater travel exposure, making 
weather conditions more salient when planning outdoor participation; adults 65 or older and urban 
residents exhibit lower weather awareness. Age differences across the three constructs are not 
uniform: younger adults exhibit stronger social interaction propensities, middle-age adults exhibit 
stronger transit-oriented and weather-aware tendencies, and older adults exhibit weaker transit-
oriented and weather-aware orientations, patterns that may reflect life-stage, cohort, residential, 
and travel differences across age groups (Lamanna et al. 2020). 

The built environment associations are behaviorally intuitive. Very low population density 
is negatively related to both transit-oriented lifestyle and social interaction propensity, while low 
walkability is negatively related to transit-oriented lifestyle. Conversely, higher housing density is 
positively associated with a transit-oriented lifestyle. These findings are consistent with evidence 
that denser and more walkable neighborhoods provide greater exposure to transit, mixed-use 
destinations, and opportunities for social contact, and people may self-select into such built 
environments consistent with their attitudinal lifestyle preferences (Leyden 2003). 

The three latent constructs are positively and significantly correlated. The relationship is 
strongest between transit-oriented lifestyle and social interaction propensity, suggesting that 
individuals who prefer accessible and mixed-use environments also tend to express greater interest 
in public and community interaction. Weather awareness is positively related to both constructs, 
indicating that attention to weather is part of a broader outward-oriented activity and travel 
orientation. Nevertheless, the constructs retain distinct behavioral meanings: one captures 
residential and transportation preferences, another represents inclination toward social 
participation, and the third reflects sensitivity to weather when organizing travel and outdoor 
activities. 
 
4.2. Estimation Results for Main Outcomes 
Table 3 presents estimation results for the four ordered outdoor activity-engagement outcomes and 
the ordered transit-importance outcome. Positive coefficients in the activity equations indicate a 
greater latent propensity to engage more frequently in the corresponding activity, progressing from 
never toward daily participation. Positive coefficients in the transit-importance equation indicate 
a greater propensity to assign higher importance to ease of access by public transportation, whereas 
negative coefficients indicate a greater inclination toward lower importance categories. These 
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estimates represent shifts in underlying ordered propensities rather than direct changes in observed 
category probabilities and should be interpreted accordingly, even if the wording may not 
explicitly say so. 
 
4.2.1. Exogenous Variable Effects  
The exogenous variable results reveal clear differences in outdoor activity engagement across life 
stages, household circumstances, mobility resources, and residential environments. Younger 
adults exhibit greater engagement across all four activity domains, whereas adults aged 55 years 
or older generally participate less frequently, particularly in playground visits and outdoor events, 
although adults aged 65 years or older show higher participation in visiting farmers markets. The 
lower activity engagement among older adults is consistent with prior evidence that health, 
mobility, residential context, and changing social networks and household composition may 
change activity participation later in life (Lamanna et al. 2020; Haddad et al. 2025). However, 
adults aged 65 years or older also exhibit a marginally greater tendency to assign importance to 
transit access after accounting for activity engagement and the other modeled factors. This pattern 
suggests that, despite participating less frequently in many outdoor activities, transit may remain 
particularly important when travel is undertaken, potentially reflecting greater reliance on 
accessible transportation options, reduced driving, or changing mobility needs. 

Women report lower engagement in visiting public parks, farmers markets, and outdoor 
events, and employed women exhibit an additional reduction in playground engagement. This 
pattern may reflect the combined effects of employment, caregiving, time constraints, and personal 
safety considerations rather than any inherent difference in the desire for social participation 
(Goddard et al. 2006). However, women also exhibit a greater propensity to rate transit access as 
important, suggesting that transit may play a more important role in supporting their daily travel 
needs beyond participating in outdoor activities. Race and ethnicity associations are more limited. 
Black respondents engage more frequently in playground activities, while Non-Hispanic White 
respondents attach higher importance to transit access, after controlling for the other observed and 
latent influences. 

Employment, education, and work arrangements are also associated with activity 
engagement. Non-workers participate less frequently across all four activity domains, while 
respondents who worked from home at least once during the previous week exhibit consistently 
higher engagement. Greater schedule flexibility and the desire to get out of the home may motivate 
participation in recreational and community activities. Lower educational attainment is associated 
with reduced engagement in visiting parks, farmers markets, and outdoor events, whereas graduate 
education is associated with greater participation in selected activities. 

Household composition strongly shapes the types of activities pursued. The presence of 
children is positively associated with park, farmers market, and outdoor event engagements and is 
especially important for playground visits. These findings are behaviorally intuitive because 
parenting-related activities expand the number and variety of destinations visited outside the home 
and create additional opportunities for community interaction (Small 2009). Larger households 
exhibit mixed patterns, with greater playground engagement but lower participation in selected 
activities, possibly reflecting differences in trip coordination and household responsibility 
constraints. 
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TABLE 3 Model Estimation Results for Main Outcome Variables (N=4,909) 

Explanatory Variables 
(base category) 

Public 
Parks Playgrounds Farmers 

Markets 
Outdoor 
Events 

Transit 
Importance  

Ordinal 
(5-level) 

Ordinal (5-level): Never, less than once a month, a 
few times a month, a few times a week, every day 

Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat 
Endogenous Variable Effects           
Public Parks (not every 
day) Everyday — — — — — — — — 0.16 2.16 

Playgrounds (less than a 
few times a month) 

Few times a month 
or more — — — — — — — — 0.09 2.16 

Farmers Markets (*) 
Few times a month — — — — — — — — 0.15 3.70 
Few times a week — — — — — — — — 0.26 3.83 
Everyday — — — — — — — — 0.43 3.27 

Outdoor Events (*) 
Few times a month — — — — — — — — 0.15 3.29 
Few times a week — — — — — — — — 0.21 2.86 
Everyday — — — — — — — — 0.33 2.77 

Latent Constructs           
Transit-oriented lifestyle 0.24 8.22 0.11 5.36 — — — — 0.81 27.34 
Social interaction propensity 0.47 11.18 0.47 15.62 0.22 7.97 0.28 12.59 0.62 17.98 
Weather awareness 0.74 32.28 0.53 31.68 0.53 22.43 0.40 21.52 0.35 13.80 
Individual Characteristics           

Age (*) 
18 to 24 years 0.25 3.33 0.23 2.65 0.38 3.97 0.54 6.93 — — 
55 to 64 years — — -0.20 -4.15 -0.09 -1.88 -0.19 -3.88 — — 
65 years or more — — -0.27 -4.98 0.13 2.27 -0.20 -3.90 0.09 1.91 

Gender (male) Female -0.10 -2.63 — — -0.10 -2.80 -0.11 -3.21 0.12 3.91 

Race and ethnicity (*) Black — — 0.18 4.72 — — — — — — 
Non-Hispanic White — — — — — — — — 0.10 2.58 

Education (*) ≤ High school -0.16 -5.08 — — -0.14 -3.68 -0.16 -4.70 — — 
> Graduate degree 0.10 2.25 — — — — 0.09 1.70 — — 

Employment (worker) Non-worker -0.07 -2.11 -0.09 -1.83 -0.19 -4.20 -0.13 -3.09 — — 
WFH last week (no) Yes, at least one day 0.23 6.68 0.35 8.5 0.29 6.50 0.32 6.78 — — 
Driver license (no) Yes — — — — — — — — -0.19 -4.93 
Travel limitations (none, 
≤6 months) 

> 6 months — — — — — — — — 0.27 7.47 
For life — — — — — — — — 0.30 3.94 

Household Characteristics           

Household income (*) 
< $35K — — — — -0.14 -3.43 -0.13 -3.49 0.30 8.45 
≥ $100K, < $150K — — -0.11 -2.05 — — — — -0.17 -3.50 
≥ $150K 0.14 2.34 — — 0.21 3.75 0.16 2.55 — — 

Household size (*) ≥ 3 persons — — 0.15 3.85 — — — — 0.17 5.33 
≥ 4 persons -0.12 -2.87 — — -0.15 -3.13 — — — — 

Child 0-11 years (no) ≥ One child — — 0.71 13.83 — — — — — — 
Child 12-17 years (no) ≥ One child — — 0.22 4.45 — — — — — — 
Child 0-17 years (no) ≥ One child 0.16 2.88 — — 0.14 2.45 0.61 13.18 — — 

Vehicle ownership (*) One vehicle 0.23 2.81 0.27 3.83 0.27 3.59 0.22 3.79 -0.70 -11.85 
≥ Two vehicles 0.27 3.30 0.27 3.64 0.27 3.46 0.30 4.98 -1.14 -18.00 

Location (not rural) Rural — — — — 0.13 2.36 — — — — 
Housing tenure (rent) Own — — — — 0.12 3.58 0.17 4.89 — — 

Housing type (*) Stand-alone home — — — — — — -0.16 -3.47 — — 
Apartment 0.08 2.44 -0.07 -1.68 — — — — — — 
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Built-Environment Attributes           
Transit avail. (no) Available 0.36 12.25 0.31 9.84 0.22 5.90 0.29 8.40 — — 
Pop. density (<12) ≥12 persons/acre 0.11 2.04 — — — — 0.13 2.35 — — 
Housing density (>1) ≤ 1 units/acre — — — — — — 0.08 2.24 — — 
Walk index (<14) ≥ 14 — — — — 0.13 2.61 — — 0.20 5.17 
Interaction Terms           
Age 65 or more × Male 0.23 4.55 — — — — — — — — 
Female × Worker — — -0.11 -2.43 — — — — — — 
Child 0-17 years × Apartment — — 0.19 2.85 — — — — — — 
Thresholds            

1|2 -0.33 -4.10 1.04 12.26 0.28 3.30 0.05 0.60 -1.02 -13.69 
2|3 1.20 15.11 1.98 22.52 1.46 17.69 1.63 21.86 -0.20 -2.74 
3|4 2.59 31.85 2.98 32.81 2.46 28.69 2.55 33.23 1.04 14.35 
4|5 4.35 48.89 4.16 44.12 3.49 33.45 3.48 37.64 2.73 34.48 

Correlations Between Outcomes 
Public parks 1.00 — 0.52 — 0.42 — 0.38 — 0.61 — 
Playgrounds — — 1.00 — 0.36 — 0.34 — 0.54 — 
Farmers market — — — — 1.00 — 0.27 — 0.39 — 
Outdoor activities — — — — — — 1.00 — 0.38 — 
Data Fit Measures GHDM Independent Model 
Predictive log-likelihood at convergence -25819.53 -28526.70 
Predictive log-likelihood at constants -32565.52 -32565.52 
Number of parameters 189 148 
Adjusted likelihood ratio index 0.203 0.120 
Bayesian Information Criterion 26622.67 29155.61 
Non-nested likelihood ratio test -73.738 
Note: Coef. = coefficient; “—” = not applicable; (*) Base category is not identical across the model equations and 
corresponds to all omitted categories 
 

Mobility resources show contrasting associations with activity engagement and transit 
importance. Vehicle ownership is positively related to participation in all four outdoor activities, 
consistent with automobiles expanding the set of feasible destinations and reducing the effort 
required to coordinate discretionary travel (Currie et al. 2009). At the same time, vehicle ownership 
and driver licensure are negatively associated with perceived transit importance. In contrast, 
respondents with longer-term or lifelong travel limitations place greater importance on transit 
access. These results indicate that private mobility resources facilitate outdoor participation but 
reduce the perceived need for transit, whereas constraints on independent driving increase the 
salience of transit as a mobility option. 

Income follows a similar pattern. Lower-income respondents participate less frequently in 
farmers markets and outdoor events but assign greater importance to transit access. Higher-income 
households exhibit greater engagement in selected activities, while some middle- and upper-
income categories attach less importance to transit. This divergence is consistent with lower-
income households facing resource or mobility constraints that suppress discretionary participation 
while increasing the value of affordable transportation alternatives (Lucas 2012). Low observed 
participation among such households should therefore not be interpreted as low underlying need 
for access and opportunity. 

Residential context and built environment attributes are associated primarily with activity 
engagement. Higher population density supports park and outdoor event engagement, while 
greater walkability is positively associated with farmers market participation and perceived transit 
importance. These findings are consistent with denser, walkable environments providing greater 
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proximity to destinations, transit service, and opportunities for public interaction, although 
residential self-selection and destination supply may also contribute (Leyden 2003). The 
interaction results add useful nuance. Older men exhibit greater park engagement than older 
women, employed women participate less frequently in playground activities, and apartment-
dwelling households with children exhibit greater playground engagement, possibly reflecting 
greater reliance on shared outdoor facilities. 

 
4.2.2. Endogenous Variable Effects 
The endogenous variable effects constitute the central finding of the analysis. Engagement in each 
of the four outdoor activity domains is positively associated with perceived transit importance. 
Individuals who participate more frequently in activities outside the home are more likely to regard 
ease of access by public transportation as important, even after accounting for socioeconomic and 
demographic characteristics, mobility resources, residential context, and latent attitudes. 

The relationship is especially clear for farmers markets and outdoor events, where 
progressively higher levels of engagement are associated with progressively greater transit 
importance. This graded pattern suggests that transit becomes increasingly salient as participation 
in these activities becomes more regular. Farmers markets and outdoor events may be particularly 
relevant because they often occur at fixed times, are less uniformly distributed across 
neighborhoods, and may require travel beyond the immediate residential area. Public park and 
playground engagement also exhibit positive associations with transit importance at higher 
participation levels. The categories used in these equations combine several original frequency 
levels, with the results consistently indicating that frequent engagement in these destinations 
heightens the importance attached to transit access. 

Overall, the findings support an activity-based interpretation of transit importance. 
Participation outside the home creates recurring needs to reach destinations and increases exposure 
to situations in which transportation alternatives matter. Transit importance is therefore shaped not 
only by personal characteristics or service availability, but also by the extent to which individuals 
engage in public and community life. This relationship has broader implications for transit 
agencies because declining out-of-home activity engagement may reduce both the pool of potential 
transit trips and the number of people who perceive transit access as important. 

 
4.2.3. Latent Construct Effects 
The three latent constructs are positively associated with the main outcomes, but their roles differ 
in meaningful ways. Transit-oriented lifestyle is most strongly associated with perceived transit 
importance. Individuals who prefer transit-accessible, mixed-use environments are more likely to 
view transit access as important, even after controlling for objective transit availability and other 
observed characteristics. This construct is also positively related to park and playground 
engagement, indicating that transit-oriented preferences extend to selected forms of outdoor 
participation.  

Social interaction propensity is positively related to all four activity outcomes and to 
perceived transit importance. Individuals who enjoy public settings, meeting others, and 
participating in community life engage more frequently across parks, playgrounds, farmers 
markets, and outdoor events. The relationship is particularly pronounced for activities with an 
explicit social or community component, including markets and events. Socially inclined 
individuals are also more likely to value transit access, presumably because transportation 
alternatives support a wider range of opportunities for interaction and participation.  
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Weather awareness is positively associated with each activity domain and with transit 
importance. People who consider weather when making travel decisions participate more 
frequently in out-of-home activities and assign greater importance to transit access. This pattern 
suggests that weather awareness is part of an active orientation toward planning and undertaking 
outdoor travel rather than simply an indication of weather-related concern.  

Overall, the latent construct results demonstrate that outdoor engagement and transit 
importance are shaped by underlying orientations that cannot be captured fully through observed 
characteristics alone. Preferences for transit-supportive environments, inclination toward social 
interaction, and attention to weather all contribute to differences in participation and transit 
perceptions. Accounting for these latent influences strengthens the conclusion that the relationship 
between outdoor activity engagement and transit importance (i.e., the endogenous effect) is not 
merely a reflection of socioeconomic composition or residential context. 
 
4.2.4.  Correlations and Goodness-of-Fit 
The goodness-of-fit measures indicate that the proposed GHDM provides a substantially better fit 
to the data than the independent model. The GHDM yields a higher predictive log-likelihood at 
convergence, a larger adjusted likelihood ratio index, and a lower Bayesian Information Criterion, 
despite estimating a greater number of parameters. These improvements demonstrate that jointly 
modeling the activity-engagement outcomes, transit importance perception, and latent behavioral 
constructs captures meaningful dependencies among the outcomes that cannot be represented 
when they are estimated independently. 
 The estimated (implied) correlations among the endogenous outcomes further support the 
joint estimation framework. Participation frequencies across the four outdoor activity domains are 
all positively correlated, indicating that individuals who engage more frequently in one type of 
outdoor activity also tend to participate more frequently in others because of shared unobserved 
influences. Transit importance is also positively correlated with all four activity engagement 
outcomes, with the strongest associations observed for public parks and playgrounds. Together, 
these findings suggest that common unobserved behavioral factors jointly influence both outdoor 
activity participation and the perceived importance of transit access. 
 
5. DISCUSSION AND CONCLUSIONS 
Public transportation is confronting major changes in the activity and travel patterns that 
historically sustained ridership. Telework, online shopping, delivery services, telehealth, and other 
forms of remote access have reduced the need to leave home for many purposes, while national 
travel and time use trends point to lower trip rates and a higher prevalence of zero-trip days (Batur 
et al. 2023; Morris et al. 2025). These changes present two related challenges for transit. A 
reduction in out-of-home activity shrinks the travel market from which transit can attract riders. It 
may also reduce the number of people who consider transit access important. 

This study examined how engagement in activities outside the home shapes perceptions of 
the importance of transit access. Data were drawn from 4,909 adults participating in the 
Community Adaptation and Resilience to Extremes survey. The analysis considered the frequency 
of visiting public parks, playgrounds, farmers markets, and outdoor events, together with perceived 
transit importance. A Generalized Heterogeneous Data Model accounted for the influence of 
socioeconomic and demographic characteristics, household mobility resources, built environment 
attributes, and three stochastic latent constructs representing transit-oriented lifestyle, social 
interaction propensity, and weather awareness. 
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The principal finding is that more frequent outdoor activity engagement is associated with 
greater perceived importance of transit access. People who regularly participate in activities 
outside the home consider the availability of transportation alternatives more important. This 
pattern is evident across all four activity locations considered in this study. The descriptive results 
are especially striking: roughly one-half of respondents who never participate in these activities 
consider transit access not at all important, whereas that share falls to single digits or the low teens 
among daily participants. Similarly, frequent participants of outdoor activities are substantially 
more likely to consider transit very or extremely important. 

These findings suggest that the perceived value of transit is partly driven by participation 
in life outside the home. Transit importance is not determined solely by income, age, vehicle 
ownership, residential context, or objective service availability. It also reflects what people do and 
how frequently they need to reach destinations. This is consequential because declining activity 
engagement may weaken transit through two channels. Fewer activities generate fewer potential 
transit trips, while reduced exposure to mobility needs may also diminish perceptions that transit 
is necessary and worthy of public investment. 

The latent constructs provide additional insight. A transit-oriented lifestyle is strongly 
associated with perceived transit importance, indicating that preferences for accessible, mixed-use, 
and transit-supportive communities remain an important foundation of public support. Social 
interaction propensity is positively related to outdoor engagement and transit importance, 
suggesting that people who value public and community interaction are more likely to recognize 
transit as a means of maintaining such participation. Weather awareness is also closely associated 
with outdoor activity engagement, underscoring that the ability to participate outside the home 
depends partly on the conditions under which travel occurs. 

Outdoor activity engagement is found to vary across population groups. Younger adults, 
workers, people who worked from home at least once during the prior week, and households with 
children tend to participate more actively in one or more activity domains. Children are especially 
important to playground engagement, while farmers markets appear to attract participants across 
a wider age range. Greater income, education, and vehicle availability are associated with higher 
participation in selected activities, reflecting the role of time, resources, and mobility options in 
enabling out-of-home engagement. 

At the same time, the findings point to a notable mismatch between perceived transit 
importance and realized participation. Lower-income respondents and people with longer-term 
travel limitations tend to consider transit more important while participating less frequently in 
selected activities. Older adults also report lower engagement across several activity domains. 
These patterns suggest that limited activity engagement may sometimes reflect constrained access 
and opportunity due to limited modal service rather than weak interest in participating. The 
descriptive evidence reinforces this interpretation. Even among respondents who never visit parks, 
playgrounds, farmers markets, or outdoor events, more than one-fifth consider transit access very 
or extremely important. Some may value transit for broader community benefit. Others may need 
a mobility option but face service, affordability, physical accessibility, or scheduling barriers that 
suppress their activity participation. Low observed engagement should therefore not be interpreted 
automatically as low demand for mobility or low importance of multimodal options. 

This distinction has direct policy implications. Agencies should avoid treating low 
ridership or engagement as evidence that service is unnecessary, since weak participation may 
instead indicate unmet need, and should identify groups and locations where transit importance is 
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high but engagement remains low (Lucas 2012; Kamruzzaman et al. 2016) as opportunities to 
improve service for transit-oriented groups facing mobility constraints. 

Transit systems must also broaden their focus beyond the traditional commute (Magassy 
et al. 2024). Hybrid work has reduced the reliability of weekday peak-period commuting as a 
dominant transit market. Recreation, caregiving, food access, social interaction, and community 
events represent potential markets that occur throughout the day and week (Qi et al. 2024; Batur 
et al. 2023). Transit agencies should evaluate whether routes, schedules, transfer arrangements, 
and service frequencies connect residents effectively to parks, markets, cultural venues, and other 
community destinations, particularly during evenings and weekends (Geurs and van Wee 2004; 
Lättman et al. 2016). The appropriate service model may therefore differ across contexts. Frequent 
fixed-route service remains essential in corridors with concentrated demand. In lower-density 
areas and for dispersed or irregular trip purposes, flexible-route service, community circulators, 
demand-responsive shared rides, and microtransit may provide more effective connections. These 
services should complement fixed-route networks and should be integrated through coordinated 
fares, booking systems, accessible vehicles, and reliable transfers. 

Overall, sustaining transit in a period of declining travel will require looking beyond the 
commute markets of the past. Transit agencies must connect people to a wider range of activities, 
identify unmet mobility needs, and adopt service models suited to enhancing participation in 
community life. The future of transit will depend not only on how many trips it serves, but also on 
whether people continue to regard it as essential infrastructure for access and opportunity.  Future 
research should utilize longitudinal study designs to examine whether improvements in transit 
availability lead to increased activity participation and stronger perceptions of transit importance. 
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