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Abstract

Public land and water recreation opportunities may shape how older adults perceive the
places where they live. This study examined whether satisfaction with available public
land and water opportunities is associated with satisfaction with living in Nebraska among
White adults aged 65 years and older. We analyzed cross-sectional data from 644 respon-
dents in the 2023 Nebraska Annual Social Indicators Survey, linked with county-level
contextual measures of material community conditions, health-care infrastructure, and
civic or organizational context from County Health Rankings and Roadmaps. Associ-
ations were examined using frequentist ordinal logistic regression with adjustment for
demographic, socioeconomic, health, financial, and county-level characteristics. Bayesian
ordered logistic regression was performed as a robustness check. More perception of public
land and water opportunities was consistently associated with higher satisfaction with
living in Nebraska. In the frequentist model, the odds ratio was 2.68 with strong statistical
evidence. In the Bayesian model, the odds ratio was 2.61 with a 95% credible interval from
1.54 to 4.05. These findings indicate that perceived access to and quality of local recreation
opportunities are relevant to place-based well-being among older adults. Incorporating
such perceptions into recreation planning and age-friendly community development may
improve residential satisfaction in aging populations.

Keywords: older adults; public lands; water recreation; perceived environment; place
satisfaction; healthy aging

1. Introduction

How older adults experience and perceive the places where they live is an important
question in research on aging, health, and environment [1-3]. Positive subjective well-being
in later life has been linked to better health outcomes, including physical, behavioral, and
psychosocial health, as well as lower mortality risk [4—-6]. As the population of older adults
in the United States (U.S.) continues to grow, identifying the conditions that support well-
being in later life has become an increasingly important public health and policy priority [7].
Much of the existing literature on later-life well-being has focused on individual and
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social determinants such as health status, financial security, and social participation [8-10].
Less attention has been paid to how older adults perceive place-related environmental
opportunities, including the public land and water opportunities available to them.

Perceived public land and water recreation opportunities may be one such place-
based factor. A growing body of research links green and blue environments with better
mental and physical health and suggests that contact with natural settings is associated
with improved well-being [11,12]. For older adults, these opportunities may be especially
relevant because daily life is often more spatially concentrated and more dependent on
local environments. In this study, “public land and water opportunities” refers broadly
to publicly accessible outdoor recreation and natural-resource settings that respondents
perceive as available to them. These opportunities may include land-based settings, such
as parks, trails, open spaces, and recreation areas, as well as water-related settings, such
as lakes, rivers, reservoirs, and other public water recreation areas. In broader literature,
related concepts are often described using terms such as green space, blue space, natural
environments, recreation resources, or environmental amenities. The present study focuses
specifically on respondents’ satisfaction with perceived opportunities rather than objective
measures of environmental exposure, geographic access, land ownership, or actual use.
This distinction is important because objective indicators of environmental resources may
not capture how residents perceive the public land and water recreation opportunities
available to them or how those evaluations relate to satisfaction with living in Nebraska.

Prior research has increasingly examined how green and blue environments relate to
well-being, including studies that emphasize perceived quality, satisfaction, accessibility,
and use rather than only objective quantity or proximity [13-18]. This evidence suggests
that environmental resources are not only physical amenities but also evaluated places
whose perceived availability, usability, and relevance may shape well-being. Therefore,
the present study does not suggest that perceived environmental quality is an unstudied
concept. Rather, it builds on this literature by examining older adults’ satisfaction with
public land and water recreation opportunities in Nebraska.

Perceived recreation opportunities are not examined in isolation from the broader
communities in which older adults live. Research on aging, place, and later-life well-being
suggests that older adults” evaluations of where they live are shaped by the fit between
personal circumstances and local conditions that support daily life, mobility, social par-
ticipation, and access to resources [1-3,8-10]. Public land and water opportunities may
therefore contribute to satisfaction with living in place not only because they provide
environmental amenities, but also because they are experienced within wider local oppor-
tunity structures. County-level contextual indicators help adjust for this broader setting by
capturing community conditions that may enable or constrain how older adults experience
place. In this study, these indicators are used to situate individual perceptions of recreation
opportunities within the wider county context, rather than as direct measures of public
land or water recreation access.

The contribution of this study is empirical, conceptual, and methodological. Empiri-
cally, the study focuses on Nebraska, a relatively low-density U.S. state where public land
and water resources, rural settlement patterns, and county-level context may shape how
older adults evaluate living in place [19]. Conceptually, the study examines satisfaction
with public land and water recreation opportunities as a domain-specific place appraisal,
rather than treating environmental resources only as objective exposures or geographic
amenities. The outcome, satisfaction with living in Nebraska, is also place-specific rather
than a general measure of health, mental health, or global life satisfaction. Methodologically,
the study links individual survey responses with county-level contextual indicators and
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compares frequentist and Bayesian ordinal models to assess whether the association is
stable across inferential frameworks.

Using data from the 2023 Nebraska Annual Social Indicators Survey linked with
county-level contextual indicators, this cross-sectional study examines whether satisfaction
with public land and water recreation opportunities is associated with satisfaction with
living in Nebraska among White adults aged 65 years and older. We examine the hypothesis
that more favorable evaluations of these opportunities are associated with higher satis-
faction with living in Nebraska after adjustment for demographic, socioeconomic, health,
financial, and contextual characteristics. The study relies on self-reported evaluations,
it thus addresses perceived opportunity rather than objective access or actual use. The
findings may inform recreation planning and age-friendly community development by
suggesting that older adults” evaluations of public land and water opportunities warrant
consideration as a place-related factor in later-life well-being.

2. Materials and Methods
2.1. Study Design and Data Sources

This cross-sectional study used individual-level data from the 2023 Nebraska Annual
Social Indicators Survey (NASIS), merged with county-level contextual indicators from
County Health Rankings and Roadmaps. NASIS is a statewide mixed-mode mail and
web survey of Nebraska residents aged 19 years and older administered by the Bureau of
Sociological Research at the University of Nebraska-Lincoln. The survey is designed to
provide current information on Nebraska residents and to monitor changes in quality of
life over time. Additionally, county-level indicators were linked to respondents by county
of residence. These indicators summarize local community conditions using measures
compiled from multiple national data sources, including the U.S. Department of Agriculture
Food Environment Atlas, Centers for Medicare & Medicaid Service County Business
Patterns, and the National Area Health Resource File/ American Medical Association. Each
dataset represents the most recent available release from its respective source.

2.2. Study Sample

The 2023 NASIS used an address-based sampling design derived from United States
Postal Service delivery sequence data to achieve broad household coverage across Nebraska.
A stratified random sample of 8000 households was drawn across eight strata, including the
six Behavioral Health Regions and selected zip codes in Lincoln and Omaha. Within each
sampled household, an adult aged 19 years or older whose birthday came next after 1 July
2023, was invited to participate. Data were collected from 7 July through 15 October 2023.

A total of 1725 respondents participated in the survey, including 444 web responses
and 1281 mail responses, for a response rate of 22.6 percent. The present study was
restricted to respondents aged 65 years and older. Because the number of respondents
in racial and ethnic groups other than White was too small to support stable subgroup
estimation, analyses were further restricted to respondents who identified as White. The
final analytic sample included 644 respondents.

2.3. Measures
2.3.1. Outcome: Place-Based Well-Being

The primary outcome was place-based well-being, measured with the item, “Overall,
how satisfied or dissatisfied are you with living in Nebraska?” Response options ranged
from 1, very satisfied, to 5, very dissatisfied. The variable was reverse-coded so that higher
values indicated greater satisfaction with living in Nebraska.
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2.3.2. Predictor: Perceived Public Land and Water Recreation Opportunities

The main predictor was perceived public land and water recreation opportunities,
measured with the item, “How satisfied are you with the public land and water opportuni-
ties available to you?” In this context, public land and water opportunities refer to publicly
accessible outdoor recreation and natural-resource settings that respondents perceived
as available to them, including land-based and water-related recreation opportunities.
Response options ranged from 1, very satisfied, to 4, very dissatisfied.

For the primary analysis, responses were reverse-coded and collapsed into two cat-
egories: satisfied and dissatisfied. Very satisfied and somewhat satisfied responses were
coded as satisfied, while somewhat dissatisfied and very dissatisfied responses were coded
as dissatisfied. This coding was used because the primary hypothesis focused on whether
broadly favorable perceptions of public land and water opportunities were associated
with greater satisfaction with living in Nebraska. In addition, the dissatisfied group was
small, with 58 respondents reporting dissatisfaction after pooling the two dissatisfied cat-
egories. Retaining all four response categories in the primary covariate-adjusted ordinal
model could therefore produce unstable estimates for sparsely populated categories. Since
dichotomization reduces information, this estimate should be interpreted as a contrast
between broadly favorable and unfavorable evaluations, rather than as a dose-response
association across the original response scale.

2.3.3. Covariates

Covariates were included based on prior research and their conceptual relevance to
place-based well-being in later life [8-10,20-25]. These covariates represented sociodemo-
graphic characteristics, health status, health-related behavior, financial and civic circum-
stances, and county-level contextual conditions.

Sociodemographic characteristics included gender (male or female); educational at-
tainment (high school diploma or GED or less, some college or associate degree, bachelor’s
degree, and graduate degree); marital status (married or partnered, divorced, and widowed
or never married); employment status (retired, working full time or part time, and not work-
ing); and annual household income (<$30 K, $30 K-<$50 K, $50 K-<$75 K, $75 K-<$100 K,
$100 K-<$150 K, and >$150 K). Residential setting was included as a respondent-level
measure of rurality and was categorized as town or city, farm, or open country, but not
on a farm. This variable was included because residential context may be related to
transportation, proximity to recreation resources, and expectations about public land and
water opportunities.

Health-related behavior included self-reported general health and depressive symp-
toms. Self-reported general health was measured on a four-point scale ranging from poor to
excellent. Depressive symptoms were assessed using the item, “During the past 12 months,
did you ever feel so sad or hopeless almost every day for two weeks or more in a row that
you stopped doing some usual activities?” (yes or no). Additionally, we included a covari-
ate that captures the past-year nonmedical substance use. Respondents were classified as
yes if they reported using any listed substance in ways other than prescribed during the
past year, including marijuana or cannabis, Delta-8 THC, cocaine, methamphetamine, am-
phetamine, heroin, opioids other than heroin, or hallucinogens or psychedelics. Otherwise,
we coded as no.

Additional individual-level covariates captured perceptions of broader state con-
ditions, financial circumstances, community engagement, and household connectivity.
Perceptions of statewide conditions were assessed with the item, “All in all, do you
think things in Nebraska are generally headed in the right direction?” (right direction,
wrong direction, or unsure). Financial satisfaction was measured with the item, “Overall,
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how satisfied or dissatisfied are you with your current financial situation?” (satisfied or
dissatisfied). Community engagement was measured by whether respondents reported
participating in community projects or volunteer activities during the past 12 months (yes
or no). Household internet access was measured as whether internet service was available
in the household (yes or no).

County-level contextual covariates were drawn from County Health Rankings and
Roadmaps and linked by county of residence. These measures were included to situate
individual perceptions of public land and water opportunities within broader county-level
community conditions. The Food Environment Index, scored from 0 to 10 with higher
values indicating more favorable food environments, was included as a marker of material
and food-related community conditions relevant to healthy aging and satisfaction with
place. This index reflects healthy food access and food insecurity and should not be
interpreted as a direct measure of public land, water recreation, or objective recreation
access. Primary care physician availability was included to capture local health-care
infrastructure, and social associations per 10,000 population were included to capture the
local civic and organizational environment. Together, these contextual indicators represent
broader county-level opportunity structures that may be related to place-based well-being.

2.4. Statistical Analyses
2.4.1. Descriptive Analysis

Descriptive statistics were used to summarize sample characteristics. Categorical vari-
ables were reported as frequencies and percentages, and continuous variables were sum-
marized using means and standard deviations to describe central tendency and variability.

2.4.2. Frequentist Ordinal Logistic Regression

A frequentist ordinal logistic regression model was employed to examine the associa-
tion between perceived public land and water recreation opportunities and place-based
well-being after adjustment for all covariates described above. Continuous county-level
variables were standardized as z scores so that coefficients reflected a one-standard devi-
ation increase and were more directly comparable across contextual measures [26]. The
proportional odds assumption was assessed using the Brant [27] approach. The omnibus
test confirmed that there was no evidence of violation ()(2 =71.63,df =87, p =0.88), and
none of the individual predictors significantly violated the assumption at p < 0.05, confirm-
ing that the ordinal logistic model was appropriate. Following model estimation, average
marginal effects were then estimated to illustrate how perceived public land and water
opportunities were associated with the predicted probability of each level of place-based
well-being, holding all other variables constant.

2.4.3. Complete-Case Analytic Sample

Missing data were handled using listwise deletion. Respondents with missing values
for the outcome, main predictor, or any covariate included in the regression model were
excluded from model estimation. The descriptive statistics and regression models were
based on the same complete-case analytic sample of 644 White adults aged 65 years and
older. Therefore, the reported results should be interpreted as complete-case associations
among respondents with observed information for all variables included in the analytic
model. Multiple imputation was not conducted because the primary aim was to estimate
covariate-adjusted associations within a restricted analytic subgroup, and imputation
would have required additional assumptions about the missing-data mechanism for ordinal
survey responses and county-linked contextual variables.

In addition, the available NASIS weights were developed for the statewide adult
sample rather than specifically for White adults aged 65 years and older, and key so-
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ciodemographic characteristics related to differential response and sample composition,
including gender, education, employment, and household income, were included directly
as model covariates. Accordingly, results should be interpreted as covariate-adjusted asso-
ciations within the analytic sample rather than as population-representative estimates for
all older adults in Nebraska.

2.4.4. Bayesian Sensitivity Analysis

The Bayesian ordinal logistic regression model was included as an inferential sen-
sitivity analysis rather than as a replacement for the primary frequentist ordinal logistic
regression model. The purpose of this analysis was to examine whether the association
between perceived public land and water recreation opportunities and satisfaction with
living in Nebraska remained similar under a different estimation framework and weakly
informative priors. Bayesian estimation also allowed us to examine the full posterior distri-
bution of the association, report credible intervals for plausible effect sizes, and evaluate
posterior sampling stability. This was useful because the main predictor was imbalanced,
and some covariate categories were relatively small.

We performed a Bayesian ordinal logistic regression model using the ‘brms’ R package
(version 2.23.0) [28-30]. Weakly informative normal priors were specified for all parameters,
with a mean of 0 and standard deviation of 1 for slope coefficients and a mean of 0 and
standard deviation of 4 for threshold parameters [31]. The Normal (0, 1) prior for slopes was
chosen because continuous predictors were standardized; this prior centers the baseline on a
null effect while remaining wide enough on the log-odds scale to accommodate any realistic
effect size without restricting the posterior. The wider Normal (0, 4) prior for thresholds
was chosen to be highly diffuse, ensuring the models’ cut points were driven entirely by
the data. The posterior sampling was conducted in Stan using the No-U-Turn Sampler, an
adaptive Hamiltonian Monte Carlo algorithm [32,33], with four chains and 8000 iterations
per chain. The first 4000 iterations of each chain were treated as a warm-up, yielding
16,000 post-warm-up draws. Convergence was excellent: all potential scale reduction
factors (R) equaled to 1, bulk and tail effective sample sizes (ESS) exceeded 7000 for all
parameters of interest (minimum Bulk ESS = 7131, minimum Tail ESS = 9642), and visual
inspection of trace plots confirmed thorough mixing with no divergent transitions.

All analyses were performed with R programming version 4.5.2 [34]. The significance
level was set at alpha = 0.05.

3. Results
3.1. Sample Characteristics

Table 1 presents our sample characteristics. The outcome variable, place-based well-
being, showed that the majority of respondents reported being very satisfied (54.35%),
followed by somewhat satisfied (29.35%). Approximately 9.47% indicated a neutral level of
satisfaction, while smaller proportions reported being somewhat dissatisfied (6.06%) or
very dissatisfied (0.78%). Regarding the key predictor, satisfaction with public land and
water recreation opportunities, most respondents expressed satisfaction (90.99%), whereas
only 9.01% were unsatisfied.

In terms of demographic characteristics, 52.64% of respondents identified as female
and 47.36% as male. The majority had completed some college or held an associate degree
(40.37%), followed by those with a high school diploma or less (25.16%), a bachelor’s degree
(23.29%), or a graduate degree (11.18%). More than half of the sample were married or
partnered (59.47%), with 12.89% divorced and 27.64% widowed or never married. Most
respondents were retired (73.29%), while 24.07% were employed full- or part-time, and
2.64% were not working. Regarding the annual household income, 25% reported earning
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less than $30 K, 24.22% between $30 K—<$50 K, 18.48% $50 K-<$75 K, 13.51% $75 K-<$100 K,
12.11% $100 K-<$150 K, and 6.68% reported >$150 K. A majority of our sample resided in

a town or city (73.60%), with 12.27% on farms and 14.13% in open country settings.

Table 1. Descriptive Statistics in 2023 (N = 644).

Measures N (%)/Mean (SD)
Outcome
Satisfaction with Living in Nebraska
Very dissatisfied 5 (0.78%)
Somewhat dissatisfied 39 (6.06%)
Neutral 61 (9.47%)
Somewhat satisfied 189 (29.35%)
Very satisfied 350 (54.35%)
Predictor
Public Land and Water Availability Satisfaction
Satisfied 586 (90.99%)
Unsatisfied 58 (9.01%)
Demographic Characteristics
Gender
Male 305 (47.36%)
Female 339 (52.64%)

Education attainment
High school diploma/GED or less
Some college or associate degree
Bachelor’s degree
Graduate degree
Marital status
Married or partnered
Divorced
Widowed /never married
Employment status
Retired
Working [full- or part-time]
Not working [unemployed, keeping house, disabled, or other]
Annual household income
<$30 K
$30 K—-<$50 K
$50 K-<$75 K
$75 K—<$100 K
$100 K-<$150 K
>$150 K
Residential setting
Town or city
Farm
Open country, but not a farm
Self-Reported Health Status
Self-rated general health
Poor
Fair
Good
Excellent
Self-reported mental health
Had mental health issues
Had no mental health issues
Substance Usage

162 (25.16%)
260 (40.37%)
150 (23.29%)
72 (11.18%)

383 (59.47%)
83 (12.89%)
178 (27.64%)

472 (73.29%)
155 (24.07%)
17 (2.64%)

161 (25%)
156 (24.22%)
119 (18.48%)
87 (13.51%)
78 (12.11%)

43 (6.68%)

474 (73.60%)
79 (12.27%)
91 (14.13%)

14 (2.17%)
109 (16.93%)
395 (61.34%)
126 (19.57%)

24 (3.73%)
620 (96.27%)
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Table 1. Cont.
Measures N (%)/Mean (SD)

Substance user 31 (4.81%)

Not Substance user 613 (96.19%)
Political Satisfaction for Nebraska Government
Right direction 329 (51.09%)
Wrong direction 128 (19.88%)
Unsure 187 (29.04%)
Financial Satisfaction
Satisfied 389 (60.40%)
Unsatisfied 255 (39.60%)
Community Engagement
Yes 283 (43.94%)
No 361 (56.06%)
Internet Access

Yes 564 (87.58%)

No 80 (12.42%)

County-Level Contextual Factors
Food Environment Index 7.87 £ 0. 63
Number of primary care physicians per 100,000 population 0.0007 + 0.0003

Number of social associations per 10,000 population 13.59 £ 4.54

With respect to health status, 61.34% rated their general health as good, 19.57% as ex-
cellent, 16.93% as fair, and 2.17% as poor. Only 3.73% reported experiencing mental health
issues, while 96.27% did not. Similarly, 4.81% identified as substance users, compared with
96.19% who did not. For political satisfaction with Nebraska’s government, 51.09% believed
the state was headed in the right direction, 19.88% perceived it as moving in the wrong direc-
tion, and 29.04% were unsure. A majority of respondents were satisfied with their financial
situation (60.40%), while 39.60% were unsatisfied. Regarding community engagement,
43.94% of respondents reported participating in community activities, while 56.06% did
not. Access to the internet was high, with 87.58% reporting access and 12.42% lacking it. At
the county level, the mean food environment index was 7.868 (SD = 0.627). The average
number of primary care physicians per 100,000 population was 0.0007 (SD = 0.0003), and
the number of social associations per 10,000 population averaged 13.586 (SD = 4.543).

3.2. Frequentist Logistic Regression Results

Table 2 presents the results of the adjusted frequentist ordinal logistic regression model
for place-based well-being, measured as satisfaction with living in Nebraska. The model
demonstrated good fit (LR x%(29) = 232.44, p < 0.001; Pseudo R? = 0.16), indicating that
the included predictors explained a meaningful portion of the variation in place-based
well-being.

Holding all other covariates constant, satisfaction with public land and water recre-
ation opportunities was positively associated with place-based well-being (OR = 2.68,
95% CI [1.55, 4.62], p < 0.001), suggesting that individuals who reported being satisfied with
local recreation opportunities were approximately 2.7 times more likely to report higher
satisfaction with living in Nebraska, compared with those who were not satisfied. Financial
satisfaction was also positively associated with place-based well-being (OR = 2.49, 95% CI
[1.69, 3.68], p < 0.001). In contrast, compared with respondents who believed Nebraska was
headed in the “right direction,” those who perceived the state to be moving in the wrong
direction (OR = 0.08, 95% CI [0.05, 0.13], p < 0.001) or being unsure (OR = 0.25, 95% CI
[0.17,0.37], p < 0.001) had lower odds of reporting a higher level of place-based well-being.
Female respondents (OR = 1.52, 95% CI [1.07, 2.15], p < 0.05), those who were divorced

https://doi.org/10.3390/s0c16060191


https://doi.org/10.3390/soc16060191

Societies 2026, 16, 191 9of 19

(OR =1.77,95% CI [1.01, 3.11], p < 0.05), and respondents living in counties with a greater
density of social associations (OR = 1.04, 95% CI [1.01, 1.08], p < 0.05), also had higher
odds of greater place-based well-being. By contrast, the standardized Food Environment
Index was inversely associated with place-based well-being (OR = 0.82, 95% CI [0.68, 0.97],
p <0.05).

Table 2. Results of Frequentist and Bayesian Ordinal Logistic Regression.

Life Satisfaction Life Satisfaction

. (Bayesian)
Measures (Figq; e;‘él)St) (Posterior Median OR,
’ Posterior SD)
Predictor
Public Land and Water Recreation Availability Satisfaction (Ref: unsatisfied)
Satisfied 2.68 *** 2.61
she (0.74) ©.73)
Demographic Characteristics
Gender (Ref: Male)
F 1 1.52 * 1.52
emate (0.27) (0.27)
Education attainment (Ref: High school diploma/GED or less)
. 0.92 0.900
Some college or associate degree (0.20) (0.19)
Bachelor’s degree ((1)52) ((1)'5132)
Graduate degree ((1).:155) ((1).22)
Marital status (Ref: Married or partnered)
Di d 1.77 * 1.70
rvorce (0.51) (0.49)
Widowed /never married ((1)‘(2)2) ((1) ;i)
Employment status (Ref: Retired)
Working [full- or part-time] ((1)‘;1?) ((1)';%3)
. . . 2.81 2.16
Not working [unemployed, keeping house, disabled, or other] (1.51) (1.26)
Annual household income (Ref: <$30 K)
0.79 0.84
<
$30 K < $50 K (0.20) (0.21)
0.69 0.75
<
$50 K < $75 K (0.21) (0.21)
0.92 1.00
<
$75K < $100K (0.32) (0.34)
0.87 0.96
<
$100 K < $150 K (0.32) (0.34)
0.46 0.55
28150 K (0.20) (0.23)
Residential setting (Ref: Town or city)
Farm 1.66 1.62
(0.48) (0.48)
1.13 1.08
Open country, but not a farm (0.28) (0.28)
Self-Reported Health Status
Self-rated general health (Ref: Poor)
Fair 1.86 1.28
(1.18) (0.66)
1.56 1.08
Good (0.97) (0.53)
2.72 1.87
Excellent (1.78) (0.99)
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Table 2. Cont.

Life Satisfaction Life Satisfaction

. (Bayesian)
Measures (Figq; e;‘él)St) (Posteriory Median OR,
! Posterior SD)
Self-reported mental health (Ref: Had mental health issues)
Had no mental health issues (ééi) (323)
Substance Usage (Ref: No)
Substance user 0.96 0.95
(0.37) (0.38)
Political Satisfaction for Nebraska Government (Ref: Right direction)
Wrong direction 0.08 ™ 0.09
(0.02) (0.02)
Unsure 0.25 *** 0.27
(0.05) (0.05)
Financial Satisfaction (Ref: Unsatisfied)
. 2.49 *** 2.40
Satisfied (0.492) 0.47)
Community Engagement (Ref: No)
Yes 1.10 1.10
(0.19) (0.19)
Internet Access (Ref: No)
Yes 0.79 0.80
(0.23) (0.23)
County-Level Contextual Factors

Food Environment Index (Standardized) 0.82 0.82

(0.08) (0.08)

Number of primary care physicians per 100,000 population (Standardized) 1.02 1.02
! (0.10) (0.10)

*
Number of social associations per 10,000 population (100612) (;g;

Notes: * p < 0.05; *** p < 0.001 (for Frequentist Logistic Regression only). Bold values indicate statistical significance,
OR stands for Odds Ratio; SE stands for Standard Error; SD stands for Standard Deviation. Continuous variables
were z-standardized.

Figure 1 shows the marginal change in the probability of each outcome category
associated with satisfaction with public land and water recreation opportunities. The
figure shows a clear positive gradient. Being satisfied with local recreation opportunities
was associated with a higher probability of reporting that one was very satisfied with
living in Nebraska and lower probabilities of reporting neutral, somewhat dissatisfied,
or very dissatisfied responses. The largest positive marginal effect was observed for the
very satisfied category, indicating that the association between recreation opportunities
and place-based well-being was driven primarily by movement toward the most favorable
evaluation of living in Nebraska.

3.3. Bayesian Ordinal Regression Results

The Bayesian ordinal logistic regression results were generally consistent with the fre-
quentist model and supported the robustness of the positive association between perceived
public land and water recreation opportunities and satisfaction with living in Nebraska
across inferential frameworks. Respondents who were satisfied with public land and water
recreation opportunities had higher odds of reporting greater satisfaction with living in
Nebraska than respondents who were dissatisfied (posterior median OR (POR) = 2.61,
95% Credible Interval (CrlI) [1.54, 4.37]) (See Table 2).
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Average Marginal Effects of Public Land & Water Recreation Satisfaction
on Life Satisfaction
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Figure 1. Average Marginal Effects of Satisfaction with Public Land and Water Opportunities
Availability on Satisfaction with Living in Nebraska.

Respondents who were satisfied with their financial situation were more likely to
report a more favorable place-based well-being (POR = 2.40, 95% CrI [1.66, 3.51]) compared
to those who were not satisfied. Female respondents had higher odds of greater place-
based well-being than male respondents (POR = 1.52, 95% CrI [1.08, 2.13]). The estimate
for divorced respondents likewise suggested higher place-based well-being relative to
respondents who were married or partnered (divorced, POR = 1.70, 95% CrI [1.00, 2.90]),
although uncertainty around this estimate was greater.

Among county-level contextual variables, a higher Food Environment Index was
associated with modestly lower place-based well-being (POR = 0.82, 95% CrI [0.68, 0.98]),
whereas a greater density of social associations was associated with modestly higher place-
based well-being (POR = 1.04, 95% Crl [1.01, 1.09]). In contrast, perceiving Nebraska as
moving in the wrong direction was strongly associated with lower place-based well-being
relative to perceiving the state as moving in the right direction (POR = 0.09, 95% CzI
[0.06, 0.15]).

The Bayesian model added value by enabling direct probabilistic assessments of the
key association rather than relying only on a frequentist point estimate and p-value. The
posterior estimate for satisfaction with public land and water recreation opportunities was
similar in magnitude to the frequentist estimate, and the 95% Crl remained above an odds
ratio of 1.00. Notably, the posterior probability that the odds ratio for satisfaction with public
land and water recreation opportunities exceeded 1 was 99.99%, providing intuitive and
robust evidence of a positive association. This indicates that the main association was not
materially changed under the Bayesian specification while offering a more comprehensive
interpretation of effect certainty.

Posterior diagnostic plots for the recreation opportunities predictor are shown in
Figure 2. The trace plots demonstrate stable mixing across chains, and the posterior dis-
tribution appeared smooth and unimodal, supporting a well-behaved estimate for this
parameter. The autocorrelation plots showed declining dependence with increasing lag,
suggesting adequate sampling efficiency. Figure 3 further shows that the Bayesian and
frequentist estimates were closely aligned in direction and magnitude. Taken together, these
results indicate that the positive association between perceived public land and water recre-
ation opportunities and place-based well-being was robust across modeling approaches.
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Figure 2. Bayesian Ordinal Regression Posterior Diagnostics: Satisfaction (Satisfied) with Public Land
and Water Opportunities Availability on Satisfaction with Living in Nebraska.
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Figure 3. Average Marginal Effects of Satisfaction (Satisfied) with Public Land and Water Opportuni-
ties Availability on Satisfaction with Living in Nebraska.

4. Discussion
4.1. Principal Findings

This study examined whether satisfaction with the availability of public land and
water opportunities was associated with place-based well-being, measured as satisfac-
tion with living in Nebraska, among White adults aged 65 years and older. Across both
frequentist and Bayesian ordinal logistic models, respondents who were satisfied with
these opportunities had about 2.7 times the odds of reporting a higher level of satisfaction
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with living in Nebraska than respondents who were dissatisfied, after adjustment for de-
mographic, socioeconomic, health, financial, and contextual factors. Our findings extend
the literature on green and blue environments [11,12] by linking perceived public land
and water opportunities to a place-specific evaluative outcome. We also created a map
(Figure S1) illustrating the geographic distribution of public land and water opportunities
and satisfaction with living in Nebraska among White adults aged 65 years and older in
the study population.

Several mechanisms may help explain why satisfaction with public land and water
opportunities was associated with satisfaction with living in Nebraska. First, favorable
evaluations of public recreation opportunities may reflect perceived opportunities for
physical activity and outdoor routines, which are important for maintaining physical,
mental, and social well-being in later life. Prior research on green space and older adults has
emphasized physical activity, social participation, and perceived mental and physical health
as key pathways through which environmental resources may support well-being [2,10-12].

Second, public land and water settings may provide restorative contact with nature.
Stress reduction and attention restoration perspectives suggest that natural environments
can support psychological recovery, reduce negative affect, and improve well-being, es-
pecially when residents perceive those spaces as usable and accessible. Third, public
recreation opportunities may foster informal social contact and community participation.
For older adults, parks, trails, lakes, rivers, and other public outdoor settings may serve not
only as environmental amenities but also as places for routine interaction, shared leisure,
and continued community engagement. Fourth, satisfaction with these opportunities may
reflect a broader sense of place attachment and perceived community investment. When
older adults view public land and water resources as available and relevant to their needs,
these resources may contribute to feelings that the state or local community is a good place
to age. In this way, the present study adds to prior literature by showing that subjective
evaluation of public land and water opportunities is not only an environmental perception,
but also a domain-specific place appraisal that may contribute to broader satisfaction with
living in Nebraska. Because the study is cross-sectional, these mechanisms should be
interpreted as conceptual explanations rather than causal pathways.

An important interpretive issue is that both the main predictor and outcome were
measured as satisfaction ratings in the same survey. These measures are conceptually
distinct, but they could be related evaluative judgments. Satisfaction with public land and
water opportunities captures a domain-specific appraisal of perceived recreation resources
available to the respondent. In contrast, satisfaction with living in Nebraska captures a
broader residential evaluation of place, which may reflect health, finances, social relation-
ships, political views, community attachment, personal history, and overall orientation
toward the state. Therefore, the observed association may indicate that perceived recreation
opportunities are one component of how older adults evaluate place, but it may also partly
reflect a generalized positive or negative perception of Nebraska or a common response
style. Although the adjusted model included financial satisfaction, perceived state direction,
and other covariates, these adjustments cannot fully eliminate shared method variance.
The findings should therefore be interpreted as an association between domain-specific
recreation satisfaction and broader satisfaction with living in Nebraska, not as evidence that
public land and water opportunities independently cause higher place-based well-being.

Beyond respondents’ evaluations of public land and water opportunities, other indi-
vidual covariates were also associated with satisfaction with living in Nebraska. Financial
satisfaction was positively associated with satisfaction with living in Nebraska, consistent
with prior research identifying perceived financial security as an important contributor to
well-being in later life [35-37]. Respondents who viewed Nebraska as headed in the wrong
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direction, or who were unsure about its direction, had substantially lower odds of reporting
higher satisfaction with living in Nebraska than those who believed the state was headed
in the right direction. This item reflects a broader evaluation of conditions in Nebraska and
is conceptually close to the outcome, this association thus should be interpreted cautiously.

Female respondents also had higher odds of reporting greater satisfaction with living
in Nebraska than male respondents, which is broadly consistent with some prior research
on well-being in later life [38]. The positive association observed for divorced respondents
should be interpreted more cautiously. Although the direction of the association was
positive, this estimate was less central and less precise than the main findings for public
land and water opportunities and financial satisfaction. In addition, the widowed or
never-married group did not show a comparably clear association. For that reason, the
marital-status findings are best treated as secondary rather than as a central contribution of
the study.

At the contextual level, a greater density of social associations was positively associated
with satisfaction with living in Nebraska. This pattern is consistent with evidence that civic
and organizational opportunities are important to well-being in later life, although the
county-level indicator used here reflects a broader associational environment rather than
individual social connectedness [39,40].

By contrast, the inverse association with the Food Environment Index was unexpected
and ran counter to findings such as those reported by Schnettler et al. [40]. This finding
should be interpreted carefully. The Food Environment Index is a county-level measure of
healthy food access and food insecurity, not a direct measure of food safety, public land
and water recreation, environmental quality, or overall quality of life. Therefore, the odds
ratio below 1 should not be interpreted as evidence that more favorable food environments
reduce place-based well-being. Rather, this coefficient reflects a conditional association
after adjustment for individual financial satisfaction, health status, residential setting,
perceptions of Nebraska’s direction, social associations, primary care physician availability,
and other covariates. Under this conditioning, the coefficient may capture residual county-
level differences rather than the direct effect of food environments on satisfaction with
living in Nebraska. Several explanations may account for this pattern. First, the Food
Environment Index may be partly correlated with broader settlement patterns, population
density, and economic structure that were not fully captured by the adjusted model. In
Nebraska, some rural, farm, or open-country communities may have lower scores on food
access measures because of distance to grocery stores, yet residents may still report strong
satisfaction with living in the state because of long-term residence, familiarity, autonomy,
community attachment, or preference for rural living. Second, the index is measured at the
county level and may not reflect older adults” actual daily activity spaces, transportation
options, informal food resources, or personally experienced food access. Third, since the
index is a broad composite, it may function in this model as a marker of county context
rather than as a substantive determinant of place-based well-being. For these reasons, this
result is best treated as a secondary contextual finding and a signal for future research, not
as evidence that favorable food environments are harmful for older adults’ satisfaction
with place.

4.2. Strengths and Limitations of the Study
4.2.1. Strengths

This study has several strengths that align with its place-based theoretical framing.
First, the study examines satisfaction with living in Nebraska as a place-specific evaluative
outcome rather than treating well-being only as a broad individual psychological construct.
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This approach is consistent with research on aging and place, which emphasizes how older
adults evaluate the environments in which they live.

Second, the study focuses on respondents’ satisfaction with public land and water
recreation opportunities as a domain-specific place appraisal. By centering perceived
opportunity, the study captures a dimension of place that objective inventories, proximity
measures, or environmental exposure indicators may miss. This is particularly relevant
for older adults because the availability of environmental resources may matter differently
depending on whether those resources are perceived as usable, accessible, and relevant to
daily life.

Third, the study links individual-level survey responses with county-level contextual
indicators. This design reflects the theoretical premise that satisfaction with living in place
is shaped not only by individual characteristics, but also by broader local conditions. Inte-
grating individual and county-level information, therefore, provides a more contextually
grounded analysis than an individual-level model alone.

Fourth, the Bayesian ordinal logistic regression added value as an inferential sensitivity
analysis. Rather than relying only on frequentist p-values and standard errors, the Bayesian
model examined the posterior distribution of the association between perceived public
land and water recreation opportunities and satisfaction with living in Nebraska. The close
correspondence between the frequentist odds ratio and the Bayesian posterior odds ratio
suggests that the main finding was stable across two estimation frameworks. The Bayesian
diagnostics also supported adequate posterior sampling. This strengthens confidence in
the robustness of the observed association, although it does not address the limitations of
the cross-sectional design, self-reported measures, or potential residual confounding.

4.2.2. Limitation

This study also has several limitations that should be interpreted in relation to its
perception-based and place-based design. First, the data were cross-sectional, which limits
the ability to establish temporal ordering or infer causality. The study therefore shows
that satisfaction with public land and water recreation opportunities is associated with
satisfaction with living in Nebraska, not that perceived recreation opportunities cause
higher place-based well-being.

Second, both the main predictor and outcome were single-item self-reported eval-
uative measures collected in the same survey. This design increases the possibility of
shared method variance, generalized response tendency, or broader positive or negative
perceptions of Nebraska. Although satisfaction with public land and water opportunities
is conceptually more domain-specific than satisfaction with living in Nebraska overall,
the cross-sectional survey design cannot fully distinguish a specific recreation-related
association from a broader evaluative orientation toward the state.

Third, the NASIS survey response rate was 22.6%, which raises the possibility of non-
response bias if respondents differed from nonrespondents in satisfaction with Nebraska,
evaluations of public land and water opportunities, health, income, or civic engagement. In
addition, the analytic sample was restricted to White adults aged 65 years and older because
the number of respondents in other racial and ethnic groups was too small to support stable
subgroup estimation. These features limit the external validity of the findings. Therefore,
our findings should be interpreted as covariate-adjusted associations within this analytic
sample rather than as population-representative estimates for all older adults in Nebraska
or for racially and ethnically diverse older adult populations.

Fourth, the dissatisfied recreation group was relatively small, and the predictor was
collapsed into a binary measure. This decision improved interpretability and reduced
instability from sparse dissatisfaction categories, but it also reduced information from the
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original four-category response scale. As a result, the analysis could not distinguish very
satisfied from somewhat satisfied respondents or examine gradations of dissatisfaction. The
estimated association should therefore be interpreted as a broad contrast between favorable
and unfavorable perceptions of public land and water opportunities, not as evidence of a
graded dose-response relationship. Finally, the county-level contextual indicators may not
fully capture the local environments most relevant to older adults’ daily lives. County-level
measures can situate individual perceptions within broader community conditions, but
they may not reflect neighborhood-level access, perceived safety, transportation barriers,
activity spaces, or actual use of public land and water resources. Future studies should
combine perceived measures with objective indicators of access, quality, and use at smaller
geographic scales.

4.3. Further Directions

Future research should use longitudinal or quasi-experimental designs to clarify tem-
poral ordering, include more diverse populations, preserve greater variation in perceived
environmental measures, and combine perceived and objective indicators of place. Studies
using smaller-area spatial measures, activity—space approaches, and measures of actual use
of public land and water opportunities may provide a more precise understanding of how
these environments relate to place-related satisfaction in later life.

4.4. Implications of Findings

Our findings have implications for placemaking, recreation planning, and age-friendly
community development within and beyond Nebraska. The findings suggest that public
land and water resources should be understood not only as physical amenities, but also
as perceived opportunities that may shape how older adults evaluate whether a place
supports later life. From a planning perspective, this shifts attention from the presence of
resources alone to whether older adults perceive those resources as available, usable, and
relevant to their needs.

This approach is important for placemaking because older adults” satisfaction with
public land and water opportunities may reflect more than access to recreation. It may also
reflect perceived community investment, opportunities for social participation, continuity
with familiar environments, and a sense that the local or state environment supports aging
in place. Community surveys, local needs assessments, listening sessions, and participatory
planning processes can therefore complement objective inventories of parks, trails, open
spaces, lakes, rivers, and other public resources. These tools may help planners and public
health practitioners identify gaps between the resources that exist and the opportunities
that older adults perceive as meaningful or usable.

The findings also help clarify the empirical and conceptual contributions of the study.
The hypothesis was supported: more favorable evaluations of public land and water
recreation opportunities were associated with higher satisfaction with living in Nebraska
after adjustment for demographic, socioeconomic, health, financial, and contextual charac-
teristics. This does not imply that recreation opportunities alone determine place-based
well-being. Instead, it suggests that perceived recreation opportunities may represent one
domain through which older adults evaluate the broader quality of the place where they
live. Future recreation planning and age-friendly initiatives may therefore benefit from
integrating perception-based measures with objective indicators of access, quality, safety,
transportation, and actual use.
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5. Conclusions

This study contributes to research on aging, environment, and place by showing
that older adults’ satisfaction with public land and water recreation opportunities was
associated with broader satisfaction with living in Nebraska. Our findings support a place-
based perspective in which public land and water resources are not only physical amenities,
but also perceived and evaluated opportunities that may shape how older adults assess the
places where they live.

Empirically, the study provides evidence from a low-density U.S. state context, where
public land and water resources, rural settlement patterns, and county-level conditions
may shape later-life evaluations of place. Conceptually, it positions perceived public
land and water recreation opportunities as a domain-specific place appraisal linked to
broader satisfaction with living in a place. Methodologically, it demonstrates the value of
linking individual survey responses with county-level contextual indicators and comparing
frequentist and Bayesian ordinal models to assess the robustness of the association.

For recreation planning and age-friendly community development, our findings sug-
gest that objective inventories of public land and water resources should be complemented
by assessments of how older adults perceive the availability, usability, and relevance of
those opportunities.
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