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The COVID-19 pandemic has created an unprecedented disruption to daily life for

large swaths of individuals and resulted in potentially widespread implications for

individuals’ health and wellbeing. This study utilized an online survey of avid outdoor

recreationists to understand the psychosocial factors influencing recreationist behaviors

during the COVID-19 pandemic across rural, urban cluster, and urban communities in the

United States. Confirmatory factor analyses indicate that the five studied psychosocial

factors–perceived risk, social norms, recommendations from authority, health benefits,

and lifestyle adjustments–exist as unique constructs influencing individuals’ outdoor

recreation behaviors. Repeated measures analyses suggest individuals rated seeking

benefits to their general health as most important when making outdoor recreation

decisions, followed by recommendations from authority, then perceptions of risk,

with lifestyle adjustments and social norms rated as least important. Lastly, analysis

across community types indicated individuals across the rural-urban gradient weighed

perceptions of risk and recommendations from authority differently when making

outdoor recreation decisions. Managerial implications and future directions for research

are discussed.
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INTRODUCTION

The COVID-19 pandemic has resulted in a drastically altered way of life for many across the globe.
This highly contagious viral disease was deemed a pandemic by the World Health Organization
(WHO) on March 11th, 2020 (World Health Organization, 2020). Until new cases and deaths can
be reduced to minimal levels, disruptive practices such as aggressive social distancing are necessary
to limit the spread of the virus and limit loss of life across broad sectors of society (Stier et al.,
2020). While necessary, these mitigation factors coupled with increased risk factors have resulted
in profound effects on individuals’ mental and physical health (Bao et al., 2020; Stier et al., 2020).

Some have called for outdoor recreation and the use of public spaces to serve as sources of
community resilience during the COVID-19 pandemic (Samuelsson et al., 2020). The American
Psychological Association (2012) defines resilience “as the process of adapting well in the face
of adversity, trauma, tragedy, threats or significant sources of stress.” Outdoor recreation and
green spaces have been broadly considered to foster resilience in individuals and communities
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by providing spaces to facilitate social interaction (Kuo et al.,
1998; Mann and Leahy, 2010), supporting mental and physical
health (Buchecker and Degenhardt, 2015; Kuo, 2015; Azara
et al., 2018; Lackey et al., 2019), and allowing individuals and
communities to learn and develop social-ecological knowledge
together (Krasny and Tidball, 2009; Smith et al., 2016). Outdoor
recreation has supported such outcomes during other previous
crises such as the aftermath of Hurricane Katrina in the city of
New Orleans (Rung et al., 2011) or the 2003 SARS Epidemic
in Hong Kong (Marafa and Tung, 2004). Nierenberg (2020) as
well as Maurer and Poniachik (2020) both illustrate how outdoor
spaces have already been linked to various forms of resiliency
during the COVID-19 pandemic.

To help visitors achieve these outcomes, land managers and
policymakers across community types must have knowledge of
behavioral characteristics and patterns of visitors to effectively
maintain the benefits provided by outdoor recreation. This must
be done while also minimizing the unique risks associated with
these activities, such as unintentionally contracting COVID-19
when recreating outdoors. These considerations are especially
important given that well-crafted policies are key in effectively
managing public health during and after this unprecedented time
(Tufan and Kayaaslan, 2020).

Behavioral correlates of outdoor recreation prior to the
COVID-19 pandemic can help to provide unique insight into
recreationists’ decision-making processes during this period
of stress as well, helping to develop policy and management
approaches that maximize health benefits while also mitigating
risk factors (Holland et al., 2018). Specifically, understanding
psychosocial factors influencing outdoor recreation behavior
can result in targeted policies and aligned management that
effectively influence recreationists’ behavior in positive ways
(Heberlein, 2012). The purpose of this study is to utilize
a population of avid outdoor recreationists to understand
if previously researched psychosocial factors correlated with
outdoor recreation behavior exist as unique constructs relating
to behavior during the COVID-19 pandemic, and if so, how
individuals weigh various psychosocial factors when choosing to
make recreation-based decisions. As previous research indicates
the COVID-19 pandemic may be affecting these communities
differently, the importance of each psychosocial factor is then
compared across rural, urban cluster, and urban areas (Rice et al.,
2020a; Venter et al., 2020; Templeton et al., 2021). The factors
explored are perceived risk, social norms, recommendations
from authority, health benefits, and lifestyle adjustments. Given
dedicated outdoor recreationists are both highly dependent on
outdoor areas (White et al., 2008) and represent a key stakeholder
in relation to outdoor recreation area management (Propst
et al., 2003), psychosocial constructs influencing behavior within
this group must be understood to make effective managerial
decisions. Throughout this article, a broad definition of outdoor
recreation is utilized to capture the wide-array of activities and
spaces utilized in these leisure activities. We adopt Jenkins and
Pigram’s (2003) definition of outdoor recreation as cited in
Lackey et al. (2019), with the term outdoor recreation being
used to refer to “all forms of leisure that rely on the natural
environment” (p. 2). With this, the present study aims to provide

managerial recommendations for outdoor recreation managers
in a variety of settings ranging from urban green spaces to large
wilderness areas.

LITERATURE REVIEW

Previous research on psychosocial factors influencing outdoor
recreation behaviors provides important insight into what is
motivating individuals’ actions and decisions during the COVID-
19 pandemic. This has been a key focus of previous research
aiming to influence user behavior in outdoor recreation spaces
(e.g., Marion and Reid, 2007; Hughes et al., 2009). The following
literature review covers various relevant theories and concepts
influencing outdoor recreation behavior prior to the COVID-19
pandemic and begins to extend this thinking toward this novel
crisis across the rural-urban gradient.

Understanding Psychosocial Factors for
Outdoor Recreation Management
A variety of psychosocial theories, such as the Theory of Planned
Behavior (Ajzen, 1991) and Value-Belief-Norm Theory (Stern,
2000), have been previously utilized to understand outdoor
recreationist behaviors and inform corresponding management
decisions. Each of these theories utilizes social and psychological
constructs that precede a behavior of interest to predict the
likelihood that an individual will engage in that behavior (Ajzen,
1991; Stern, 2000). These theories are especially useful as outdoor
recreation managers often attempt to utilize “passive” programs
such as educational or persuasive messaging in an attempt to
influence visitor behaviors (Marion and Reid, 2007). Such efforts
have been previously cited as an important element of park
and protected area management (Burn and Winter, 2009). For
example, the Theory of Planned Behavior has been utilized to
understand and develop policies around a variety of recreation-
related behaviors such as litter control (Brown et al., 2010),
hunting (Hrubes et al., 2001), and bear cannister use when
backpacking (Martin and McCurdy, 2009).

Conner and Armitage (1998) state that the Theory of Planned
Behavior “details the determinants of an individual’s decision to
enact a particular behavior” (emphasis added, p. 1429). Value-
Belief-Norm Theory follows a similar process of predicting rather
specific behaviors (Stern, 2000). As the aim of this study is
to explore decision-making processes across contexts related to
outdoor recreation behavior during the COVID-19 pandemic,
we aim to expand upon these predictive theories to understand
how avid outdoor recreationists are making general outdoor
recreation decisions during this unprecedented time. This aligns
with the calls to effectively utilize behavioral science to help
mitigate and control the spread of COVID-19 (Lunn et al.,
2020) and the purpose of this study in aiming to provide broad
recommendations formanagers across outdoor recreation.While
this study primarily utilizes individualistic theories to understand
outdoor recreationist behaviors during the COVID-19 pandemic,
further research may also benefit from looking to more complex
social-ecological theories to understand behavior during this
unprecedented time (e.g., Raymond et al., 2018). It should be
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noted, the intent of the present study is not to test these theories,
but to use their insights to guide our inquiry.

Psychosocial Factors of Interest
The Theory of Planned Behavior and Value-Belief-Norm
Theory mutually utilize three general constructs in predicting
individuals’ behaviors: social norms, perceived behavioral
control, and attitudes (Ajzen, 1991; Stern, 2000). Examining
each of these general realms can help provide direction on
more focused psychosocial constructs that may be of interest
when understanding avid outdoor recreationist behaviors
during the COVID-19 pandemic. The following paragraphs
build upon these three areas and argue that five specific
psychosocial constructs—perceptions of risk, social norms,
recommendations from authority, benefits to general health, and
lifestyle adjustments—may be most useful in understanding avid
outdoor recreationist behavior during this unprecedented time.
Figure 1 outlines how the psychosocial factors of interest relate
to and build upon the Theory of Planned Behavior.

Ajzen (1991) defines social norms as the “perceived social
pressure to perform or not to perform” (p. 188) a behavior of
interest. Extensive previous research has indicated that social
norms are strong predictors of behavior both in outdoor
recreation settings and otherwise (e.g., Heywood and Murdock,
2002; Anderson and Loomis, 2011; Heberlein, 2012). Both
perceptions of behavioral regularities and expectations of others
serve as distinct elements of social norms influencing how
individuals act (Heberlein, 2012). For example, Heywood and
Murdock (2002) found that expectations of negative judgements
from others influenced individuals’ intention to not litter in
public areas. Social norms may be especially important for
avid outdoor recreationists as previous research has indicated
that involvement in serious leisure can lead to individuals
developing “social worlds” within their chosen activities (Scott
and Shafer, 2001; Hughes et al., 2016), potentially heightening the
influence of social norms. Perceived expectations and behavioral
regularities from friends, family, or strangers all may play a role in
how individuals act when choosing to recreate outdoors, or not,
during the COVID-19 pandemic.

Perceived behavioral control broadly refers to how easy or
difficult an individual believes it is to take a specific action (Ajzen,
1991). Participation in outdoor recreation generally requires
that individuals negotiate various constraints inhibiting their
participation (Godbey et al., 2010). Avid outdoor recreationists
are generally able to navigate these varying levels of constraints
to regularly partake in nature-based leisure (Alexandris et al.,
2007; Lyu and Oh, 2015). Novel factors associated with
the COVID-19 pandemic, though, may present additional
constraining factors for individuals who participate in outdoor
recreation regularly. Specifically, the perception of risk and
recommendations from authority could be new and important
constraints for avid outdoor recreationists during the COVID-
19 pandemic. Initial research has indicated that the COVID-
19 pandemic has influenced individuals’ perceptions of risk
(Torales et al., 2020), a process that may be further amplified
by exposure to media coverage on the topic (Garfin et al.,
2020). Risk has also been previously identified as a constraining

factor in outdoor recreation participation specifically (Reis
et al., 2012). In examining these concepts holistically, research
on outdoor education programming during the COVID-19
pandemic supports that possibility of infection presents a novel
layer of risk management for outdoor activities during this time
(Beery, 2020). Understanding how heavily individuals weigh this
perceived risk may be an important element in understanding
how avid outdoor recreationists are behaving. Furthermore, as
recommendations from authority continue to play amajor role in
how communities are managing the spread of COVID-19 (Tufan
and Kayaaslan, 2020), practices such as social distancing, capacity
limits, and park closures all may act as constraining factors that
individuals may need to navigate if and when they choose to
recreate outdoors as well.

Attitudes within the Theory of Planned Behavior are defined
as an individual’s positive or negative feelings toward a particular
action (Ajzen, 1991). Vaske and Donnelly (1999) expand
upon this definition, stating attitudes “represent an individual’s
consistent tendency to respond favorably or unfavorably toward
the object in question” (p. 527). Unlike an individuals’ values,
attitudes are more situational and less static than broad, more
basal value orientations (Vaske and Donnelly, 1999). While it
is likely that avid outdoor recreationists already have a positive
attitude toward outdoor recreation generally, two primary
situational factors may shift individuals’ attitudes toward outdoor
recreation during the COVID-19 pandemic: seeking out benefits
to one’s health and lifestyle adjustments associated with the
COVID-19 pandemic. While each of these two psychosocial
constructs more closely represent motivations or preferences,
they likely influence the attitudes avid outdoor recreationist have
toward recreating outdoors during the COVID-19 pandemic
(e.g., If one is no longer going into their office for work, they
may respond more favorably to outdoor recreation as a means
to get out of the house). A shift in attitudes toward outdoor
recreation during the COVID-19 pandemic may stem from
individuals’ evolving behavioral beliefs and the corresponding
evaluation of the outdoor recreation behaviors (Ajzen, 1991).
In describing behavioral beliefs, Ajzen (1991) states “each belief
links the behavior to a certain outcome, or to some other attribute
such as the cost incurred by performing the behavior” (p. 191).
In the context of the COVID-19 pandemic, this may manifest
itself as individuals believing that outdoor recreation can provide
health benefits or allow them to better negotiate lifestyle
changes associated with novel conditions during this time. Such
behavioral beliefs are simultaneously paired with an evaluation of
the behavior, such as believing that outdoor recreation behaviors
are worth carrying out due to their associated benefits (Ajzen,
1991; Greaves et al., 2013).

Current research has documented the negative impact of the
COVID-19 pandemic on individuals’ mental and physical health
(Bao et al., 2020; Stier et al., 2020). As outdoor recreation offers an
opportunity for participants to accrue mental and physical health
benefits (Thomsen et al., 2013; Holland et al., 2018), individuals
may be turning to outdoor recreation to buffer the negative
health impacts of the COVID-19 pandemic. This would align
with the benefits outdoor recreation has provided individuals
and communities during other times of crisis (Marafa and
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FIGURE 1 | Extension of the Theory of Planned Behavior (Ajzen, 1991) to incorporate psychosocial constructs of interest influencing outdoor recreation behaviors

during the COVID-19 pandemic.

Tung, 2004; Rung et al., 2011; Smith et al., 2016). Additionally,
the COVID-19 pandemic has also led to widespread closures
(Tufan and Kayaaslan, 2020) which may influence the availability
of other leisure activities for individuals. Previous research
has indicated that recreationists will go through a process of
finding substitute activities if other options become unavailable
(Hammitt et al., 2004; Sutton and Oh, 2015). Given certain
forms of outdoor recreation may be less impacted by these
closures when compared to other forms of leisure, lifestyle
adjustments may play an important role in individuals’ attitudes
and corresponding decisions related to outdoor recreation. These
lifestyle adjustments may take the form of participating in
outdoor recreation instead of another activity that may be
perceived as less safe during the COVID-19 pandemic or more
frequent participation in outdoor recreation activities to relieve
situation feelings like isolation.

Considering the broad framing provided by previous
behavioral theories (Ajzen, 1991; Stern, 2000) and the unique
temporal characteristics of the COVID-19 pandemic, there is
potential that the five outlined psychosocial factors (perceptions
of risk, social norms, recommendations from authority, benefits
to general health, and lifestyle adjustments) may be especially

influential regarding avid outdoor recreationist behaviors. A brief
summary of each and its potential relevance during the COVID-
19 pandemic is provided in Table 1.

Furthermore, given this study aims to make general
managerial recommendations for a broad range of outdoor
recreation settings, it is imperative to understand if and
how individuals residing in communities across the rural-
urban gradient may differ in their orientations regarding
these psychosocial factors and how these differences may
affect outdoor recreation behaviors. For example, Venter
et al. (2020) found that outdoor recreation participation in
urban parks throughout Oslo, Norway, increased drastically
during the COVID-19 pandemic. Alternatively, Geng et al.
(2021) found mixed trends for urban park visitation rates
internationally. In comparing trends across the rural-urban
gradient in the United States, Rice et al. (2020a) found that
urban outdoor recreationists were more significantly impacted
by various restrictions during the early stages of the COVID-
19 pandemic when compared to individuals residing in more
rural communities. Understanding if and how the psychosocial
constructs of interest differ across the rural-urban gradient can
help provide a more nuanced understanding of potential shifts
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TABLE 1 | Previous literature on focal psychosocial constructs.

Psychosocial construct Previous research in outdoor recreation Relevance during the COVID-19 pandemic

Social norms Social norms are recognized as a prominent factor influencing

outdoor recreationist behavior (Heberlein, 2012) and have been

incorporated into several prominent theories predicting

environmentally-related behavior such as the theory of planned

behavior (Ajzen, 1991), value-belief-norm theory (Stern, 2000), and

social practice theory (Kitchell et al., 2000). Targeted

communication strategies influencing norms have also been

shown to effectively influence behaviors in a park setting (Reigner

and Lawson, 2009; Brown et al., 2010; Schwartz et al., 2018).

It is likely that social norms continue to play an integral

role in outdoor recreation behaviors during the COVID-19

pandemic. As posited by Van Bavel et al. (2020),

individuals may be looking to others for behavioral cues

on how they should be acting during this unprecedented

time.

Recommendations from authority Persuasive communication and messages from authorities

influence how outdoor recreationists behave (Marion and Reid,

2007). Such approaches are commonly used in parks and

protected areas (Burn and Winter, 2009). These messages have

been shown to be successful in certain cases when crafted

effectively, such as with wildlife-related issues (Miller et al., 2018)

and when promoting environmentalism amongst tourists (Powell

and Ham, 2008).

Recommendations from authority have already played an

integral role in the global response to the COVID-19

pandemic (Tufan and Kayaaslan, 2020). As outdoor

recreationists make decisions during this time, they are

weighing multiple directives and behavioral instructions

from governments, public health organizations, and land

managers. It is possible that these recommendations

may be a major influencing factor for behaviors.

Perceived risk Perception of risk is recognized as a major influence on outdoor

recreations behavior (Green et al., 2009; Reis et al., 2012). It is

often described as a constraining factor limiting outdoor recreation

due to personal safety concerns (Reis et al., 2012). Risk-taking is

often conceptualized as a process of mental trade-offs. Individuals

can either be willing or unwilling to accept a certain level of risk in

return for accrued benefits (Weber et al., 2002).

It is possible that outdoor recreationists may be

balancing similar trade-offs when making outdoor

recreation decisions during the COVID-19 pandemic, as

has been shown in other leisure activities (Jittrapirom and

Tanaksaranond, 2020).

Benefits to general health Benefits related to spending time recreating in the outdoors are

well-documented in the academic literature, with outcomes such

as decreased stress and anxiety being specifically linked to

exposure to natural environments (Kuo, 2015; Larson et al., 2016).

Reviews have shown that outdoor recreation results in holistic

health benefits, including both mental and physical outcomes

(Thomsen et al., 2013; Holland et al., 2018).

Given the potential for increased stress associated with

the COVID-19 pandemic, it is possible that outdoor

recreationists are turning to the outdoors in search of

these benefits, as has been demonstrated through

previous research (Caltabiano, 1994; Korpela et al.,

2014). Outdoor spaces have already been cited as a

potential source of resilience during the COVID-19

pandemic (Samuelsson et al., 2020), while others have

indicated that there is a strong need to support mental

health during this time (Bao et al., 2020).

Lifestyle adjustments Outdoor recreationists have been found to go through a process

of constraint negotiation when certain leisure opportunities are no

longer available (Hammitt et al., 2004; Sutton and Oh, 2015).

Previous research has examined this process (Sutton and Oh,

2015) and how it can be leveraged as a management tool (De

Valck et al., 2016).

As policy measures have rendered many leisure

opportunities unavailable or restricted during the

COVID-19 pandemic, there is potential that individuals

are going through a similar negotiation processes and

are changing their outdoor recreation attitudes and

behaviors.

in outdoor recreation behavior and what may be causing them.
This is especially important as access to green spaces can foster
various forms of resilience across community types (Marafa and
Tung, 2004; Krasny and Tidball, 2009; Rung et al., 2011).

Purpose and Research Questions
The purpose of this study is specifically to define these previously
identified psychosocial factors in the novel context of the
COVID-19 pandemic and understand how they influence avid
outdoor recreationist behaviors and decision-making processes
across rural and urban communities in the United States. This
will help outdoor recreation managers and policymakers develop
more effective messaging and aid in proactively managing
shifts in visitor volume and behavior. Given this need and
the potential relevance of the five psychosocial factors (see
Table 1) within this process, this study is driven by three primary
research questions:

RQ1: How reliable and valid are the developed sub-scales in
assessing perceived risk, social norms, recommendations from
authority, benefits to general health, and lifestyle adjustments
during the early stages of the COVID-19 pandemic?
RQ2: How important are the five outlined psychosocial
factors for avid outdoor recreationists when making outdoor
recreation-related decisions during the early stages of the
COVID-19 pandemic?
RQ3: How does the self-reported importance of the five
outlined psychosocial factors differ between individuals
residing in rural, urban cluster, and urban areas in the
United States?

METHODS

An online survey designed to examine the three outlined research
questions was developed and administered to a sample of avid
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outdoor recreationists through the Leave No Trace (LNT) Center
for Outdoor Ethics email list. Confirmatory factor analyses (CFA)
and reliability analyses were utilized to address research question
#1 and a repeated measures ANOVA was utilized to address
research question #2. Lastly, a series of one-way ANOVA’s was
utilized to answer research question #3. All methodological
procedures were approved by the Pennsylvania State University
Institutional Review Board.

Survey Development
The survey was developed utilizing evidence from previous
research to measure five primary psychosocial constructs
that may influence outdoor recreation during the COVID-
19 pandemic. Respondents were asked to respond to the
prompt: “How important are the following factors when
making outdoor recreation decisions (e.g., frequency of outing,
distance from home, activity) during the COVID-19 pandemic?”
Previous theoretical and empirical work on behavioral correlates
in outdoor recreation as well as temporally relevant work
examining the impact of COVID-19 on broader society were
reviewed during the scale development phase (see Table 1).
This work was then used to develop novel scale items that
measured the five outlined constructs: perceptions of risk, social
norms, recommendations from authority, benefits to general
health, and lifestyle adjustments. Additional questions were
also asked about frequency of outdoor recreation participation,
type of outdoor recreation participation, and areas utilized for
outdoor recreation.

Each novel item was designed to load onto one of the
five previously outlined psychosocial constructs. Social norms
examined perceived behavioral patterns of others in three items.
Perceived risk was measured by three items examining how
the COVID-19 pandemic existed as a threat to oneself as
well as others. Recommendations from authority measured the
importance individuals placed on messages from prominent
medical authorities such as the Center for Disease Control,
state governments, as well as recommendations from land
management agencies themselves. This was measured in five
items. General health benefits measured benefits sought for both
mental and physical health via three items. And finally, lifestyle
adjustments such as utilizing outdoor recreation as an outlet for
safe leisure activities were measured via three items. Individuals
were prompted to rate each measurement item on a five-
point scale ranging from “Not at all important” to “Extremely
important” when making outdoor recreation decisions.

Survey Administration
An email survey examining outdoor recreation patterns and
decision-making processes during the COVID-19 pandemic
was distributed via the LNT email mailing list. LNT is a
prominent environmental organization in the United States
and internationally, partnering with various local, regional,
and national land management agencies, non-profits, and
other organizations to share pro-environmental messages with
audiences (Marion, 2014). Specifically, LNT’s online community
is composed of largely avid outdoor recreationists—partaking in
8–12 h of outdoor recreation per week—and is primarily based in

the United States (Leave No Trace Center for Outdoor Ethics,
2018). This sample was chosen as it provided an accessible
population of avid outdoor recreationists during the height of
COVID-19 lockdown measures in much of the United States.
Individuals opt into being on the listserv, with members being
recruited via events, online outreach, or finding the outlet
through their own volition. Both demographic information
and information on general outdoor recreation behaviors were
collected to explore the representativeness of the sampled
population in comparison to the broader population of outdoor
recreationists in the United States.

The survey was distributed to 63,890 members of the listserv
via the Qualtrics survey platform. The survey was open for 48 h
starting at 9 a.m. MST on April 9th, 2020. Having the survey
open for a short period of time helped capture a single, initial
snapshot into behavioral factors during the volatile time of the
COVID-19 pandemic.

Data Analysis
The first research question explored whether the five outlined
psychosocial constructs were measured via reliable and valid sub-
scales, thus operationalizing these concepts in the novel context
of the COVID-19 pandemic. A CFA was utilized to examine
convergent and discriminant validity for the developed scales
(Brown, 2015). The CFA was carried out in SPSS AMOS utilizing
a maximum likelihood estimation model. For the CFA, initial
model fit was analyzed using a X2 value, though it is recognized
that this statistic can be sensitive to large sample sizes (Kline,
2016). Given this, the following criteria were also utilized to
determine goodness of fit: RMSEA ≤ 0.10 (Kline, 2016); SRMR
≤ 0.08 (Kline, 2016); and CFI ≥ 0.90 (Hu and Bentler, 1998).
Bias corrected confidence intervals were utilized in determining
significance levels for standardized factor loadings to reduce the
likelihood of Type 1 error (Byrne, 2001). Standardized factor
loadings were deemed adequate when values were >0.30 and
statistically significant (Kline, 1994). The CFA was followed by
a calculation of Cronbach’s Alpha for each scale (Vaske, 2008),
which was utilized to determine the scale reliability. Cronbach’s
Alpha were deemed to indicate appropriate reliability when
>0.65 (Vaske, 2008).

A repeated measures ANOVA was used to compare scale
means within respondents and address the second research
question. A repeated measures ANOVA was utilized as scale
means for each psychosocial factor acted as a within-subjects
measure. This was chosen over a traditional ANOVA analysis
as each categorical independent variable lacked independence of
observations with each analyzed individual providing responses
on items contributing to all five scales (Courtney, 2018).

Lastly, to answer the third research question, a series of
one-way ANOVA’s were conducted to examine how important
each psychosocial factor was for individuals residing across
the rural-urban gradient. Communities were classified as rural
(<5,000 residents), urban cluster (between 5,000 and 50,000
residents), and urban (>50,000 residents) for this analysis
(U.S. Census Bureau, 2010; U.S. Department of Transportation:
Federal Highway Administration, 2017). A series of one-way
ANOVA’s was utilized as this research question specifically aimed
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to understand how each singular psychosocial construct differed
across the three community types. Given the repeated use of
this statistical test to answer this research question, a Bonferroni
adjustment (Vaske, 2008) was utilized to reduce the likelihood of
Type 1 error for each omnibus test (Armstrong, 2014).

RESULTS

Sample Characteristics
Of distributed surveys, 1,012 surveys were completed. This is in
relation to 3,003 individuals who opened the email, providing
an adjusted completion rated of 33.7% (Blumenberg and Barros,
2018). Individuals with missing data on the psychosocial factor
items were deleted listwise as is appropriate after data were
determined to be missing completely at random (Little, 1988),
an assumption confirmed by Little’s MCAR Test (X2

= 403.579,
df = 368, p = 0.098). This listwise deletion resulted in 977
surveys used in subsequent analyses. The sampled individuals
were predominantly white (81.2%), female (53.1%), and had a
mean age of 44 years old. 31.5% of respondents lived in rural
communities (<5,000 individuals), while 23.0% of respondents
lived in urban cluster communities (5,000–50,000 individuals),
and 37.6% of individuals lived in urban communities (>50,000
individuals). Location of survey respondents were primarily
clustered along the east coast, west coast, and the Rocky
Mountain regions of the United States; however 48 states
were represented in the sample [see Rice et al. (2020b)
for more detailed location information]. Further demographic
information is presented in Table 2.

Prior to the COVID-19 pandemic, survey respondents
indicated recreating outdoors an average of 5.00 days per
week. A slight reduction was reported after the WHO declared
COVID-19 a pandemic on March 11th, 2020, with respondents
reporting recreating outdoor an average of 4.68 days per
week after this date. Surveyed individuals were also asked to
indicate their primary outdoor recreation activity. Hiking was
identified as the most common outdoor recreation activity for
surveyed individuals (45.1% of respondents). Other commonly
identified primary recreation activities included running (9.8%
of respondents), downhill skiing or snowboarding (6.0% of
respondents), camping or RV’ing (4.6% of respondents),
bicycling or triathlon (4.0% of respondents), and Nordic
skiing or snowshoeing (3.7% of respondents). Furthermore,
survey respondents reported visiting a wide variety of outdoor
recreation spaces including state forest land, Bureau of Land
Management lands, county or regional parks, neighborhood or
city streets, national parks, as well as others. Overall, individuals
reported utilizing all areas less frequently during the COVID-
19 pandemic except for neighborhood and city streets [see
Rice et al. (2020b) for more detailed breakdown of outdoor
recreation area use]. The variety of outdoor recreation activities
and spaces utilized supports this study’s goal of making general
policy recommendations for outdoor recreation during the
COVID-19 pandemic.

In comparing these findings to those presented by the
Outdoor Foundation (2020) on general characteristics of outdoor
recreationists in the United States, the sampled population

TABLE 2 | Demographic information of sampled population.

Demographic

variables

n Percentage of sample

Gender Female 519 53.1

Male 350 35.8

Trans-gender 2 0.2

Non-binary/other 14 1.4

Prefer not to

say/missing

92 12.5

Ethnicity White 793 81.2

Hispanic or

Latino/Latina/Latinx

30 3.1

Black or African

American

7 0.7

Native American,

American Indian, or

Alaska Native

6 0.6

Asian or Pacific Islander 18 1.8

Other 15 1.5

Prefer not to

say/missing

108 11.1

Community type Rural (<5,000

individuals)

308 31.5

Urban Cluster

(5,000–50,000

individuals)

225 23.0

Urban (>50,000

individuals)

367 37.6

Prefer not to

say/missing

77 7.9

mimics the broader characteristics of avid outdoor recreationist
in the United States. The general characteristics reported by
the Outdoor Foundation (2020) found the average outdoor
recreationist in the United States to be 36.2 years old with
73.7% of respondents being white, making the present study’s
sample slightly older and slightly whiter. Additionally, the
Outdoor Foundation found the majority of their respondents
to be male (53.9%), while the majority of respondents in
this study were female (53.1%). Furthermore, there may be
unaccounted for difference between the sampled population and
the broader outdoor recreationist population regarding factors
such as knowledge of responsible outdoor recreation given LNT’s
educational mission. To this end, this sample is not intended to
represent the population of the United States as a whole, which
may have experienced changing recreation behaviors during the
COVID-19 pandemic. Instead, this sample provides a group
of avid outdoor recreationists who are highly dependent on
outdoor recreation as a means of leisure (see Outdoor Industry
Association, 2015).

Defining Psychosocial Constructs
All scales had an appropriate Cronbach’s Alpha of 0.65 or
greater whenmeasuring reliability (Vaske, 2008).While X2 values
indicated the model did not fit the data well (X2

= 770.03,
df = 109, p < 0.001), this statistic is sensitive to large sample
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sizes (Kline, 2016). The data demonstrated appropriate fit across
all other outlined measures: RMSEA = 0.079; SRMR = 0.0594;
CFI= 0.902. In examining each single-item measure, all satisfied
appropriate thresholds with factor loadings being >0.30 and
statistically significant (Kline, 1994). The original model was
retained without re-specification. Given this, scale means were
calculated from the measurement items that loaded onto each
unique construct. Calculatedmeans for each scale were Perceived
Risk = 3.63 (SD = 1.06); Social Norms = 3.29 (SD = 1.06);
Authority = 4.18 (SD = 0.75); General Health = 4.31
(SD = 0.78); and Lifestyle Adjustments = 3.37 (SD = 0.96).
Details on psychosocial constructs and related measurement
items are outlined in Table 3.

General Population Differences in
Psychosocial Constructs
In addressing the second research question, results from the
repeated measures ANOVA compared differences in importance
among each of the latent psychosocial constructs for sampled
individuals when making outdoor recreation decisions during
the COVID-19 pandemic. The data failed the assumption of
sphericity via Mauchly’s test [X2(9) = 487.83; p < 0.001]. As a
result, the Huynh-Feldt adjustment was utilized to account for
this failure (ε = 0.789) (Huynh and Feldt, 1976). Additionally,
data for each latent psychosocial construct failed the Shapiro-
Wilk test for normality [Perceived Risk: W(977) = 0.94, p <

0.001; Social Norms: W(977) = 0.97, p < 0.001; Authority:
W(977) = 0.89, p < 0.001; General Health: W(977) = 0.82,
p < 0.001; Lifestyle Adjustments: W(977) = 0.97, p < 0.001],
though no adjustment was utilized as chosen analysis procedures
were deemed robust to violations or normality (Norman, 2010).
The omnibus test showed there was a significant difference
amongst the importance ratings for the five psychosocial
factors influencing outdoor recreation decisions for the sampled
individuals [F(3.16, 3082.14) = 309.50; p < 0.001]. General Health
was rated as the most important psychosocial factor relative
to the other constructs, followed by Authority, Perceived Risk,
Lifestyle Adjustments, and Social Norms in descending order
of importance.

Post-hoc pairwise comparisons showed that all psychosocial
factors of interest were significantly different from each other
(all p-values <0.001) except for lifestyle adjustments and social
norms (p = 0.648). Results from the repeated measures ANOVA
and subsequent post-hoc tests are summarized in Figure 2.

Comparison Across Rural-Urban Gradient
In addressing the third research question, a series of one-way
ANOVA’s were conducted for each psychosocial construct for
residents living in rural, urban cluster, or urban communities.
Data for each ANOVA satisfied the assumption of equal variances
via Levene’s F Test (all p-values >0.05). As was done for the
repeated measures ANOVA, analyses were conducted despite
violations to the assumption of normality as the test is robust
to these deviations (Norman, 2010). Additionally, a Bonferroni
adjustment was utilized for each omnibus test to reduce the risk
of Type 1 error (Vaske, 2008).

The omnibus tests for three psychosocial factors showed no
significant difference across community types: Social Norms
[F(2, 897) = 0.05; p = 0.951], General Health [F(2, 897) = 0.48,
p = 0.622], and Lifestyle Adjustments [F(2, 897) = 0.37,
p = 0.688]. The remaining two psychosocial factors did show
a significant difference between community type: Perceived
Risk [F(2, 897) = 5.23, p = 0.006] and Authority [F(2, 897) = 6.79,
p = 0.001]. For Perceived Risk, Scheffé’s post-hoc test indicated
that individuals living in urban communities perceived
significantly higher levels of risk when compared to rural
(p = 0.035) or urban cluster communities (p = 0.018). For
Authority, the post-hoc test indicates that urban communities
significantly differed from urban cluster communities in valuing
recommendations from authority more highly (p = 0.001).
Results pertaining to research question three are further outlined
in Figure 3.

DISCUSSION

Study results provide important insight into how avid outdoor
recreationists make decisions during the COVID-19 pandemic
across community types. By better understanding which
psychosocial factors influence outdoor recreation decisions,
outdoor recreation managers and policymakers can make more
informed decisions that maximize safety and wellbeing for those
utilizing outdoor recreation spaces during this time and during
potential future health crises. In examining the first research
question, analysis indicates that perceptions of risk, social norms,
recommendations from authority, promoting general health and
wellbeing, and lifestyle adjustments all exist as unique constructs
influencing outdoor recreationist behavior during the COVID-
19 pandemic. Furthermore, in addressing the second research
question, findings indicate that promoting one’s personal health
matters most to outdoor recreationists during the pandemic. This
is followed, in order of relative importance, by recommendations
from authority, perceived risk, lifestyle adjustments, and social
norms. Lastly, communities along the rural-urban gradient
significantly differed in how strongly they weighed perceived
risk and recommendations from authority when choosing to
recreate outdoors.

Perhaps most notably, these results underscore the
importance avid outdoor recreationists are placing on the
benefits of recreating in the natural world during the early stages
of the COVID-19 pandemic. While there was a slight decrease in
the use of outdoor recreation spaces, surveyed individuals were
still recreating outdoors an average of 4.68 days per week during
the early stages of the COVID-19 pandemic across community
types. With health outcomes of outdoor recreation being
well-documented in the academic literature (Kuo, 2015; Larson
et al., 2016; Azara et al., 2018), these data suggest that outdoor
recreationists continue to highly value these benefits despite
other novel pressures such as potentially increased health risks
associated with visiting outdoor recreation spaces. This value
individuals are placing on health benefits is also consistent across
rural, urban cluster, and urban communities. These findings
align with the assertions of Samuelsson et al. (2020), who posit
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TABLE 3 | Scale development indices and single-item/scale means.

Psychosocial construct How important are the following factors when making

outdoor recreation decisions (e.g., frequency of outing,

distance from home, activity) during the COVID-19

pandemic?

3 Bootstrap

standard error

Mean* SD

Perceived risk 3.63 1.06

How severe I perceive the COVID-19 pandemic to be in the area I

am recreating.

0.68 0.03 3.76 1.17

The likelihood that I will unintentionally spread COVID-19 to others

while recreating outdoors.

0.77 0.02 3.70 1.27

How likely I believe I am to contract COVID-19 while participating

in my outdoor recreation activity.

0.79 0.02 3.39 1.33

Cronbach’s Alpha 0.79

Social norms 3.29 1.06

The outdoor recreation behaviors of my neighbors and

surrounding community.

0.86 0.02 3.51 1.24

The outdoor recreation behaviors of my friends or family. 0.81 0.02 3.36 1.31

The discussion I see on social media about recreating outdoors

during the COVID-19 pandemic.

0.51 0.03 3.02 1.32

Cronbach’s Alpha 0.76

Authority 4.18 0.75

The open/closed status of public lands or public lands facilities. 0.51 0.04 4.42 0.85

The orders and regulations of my state of residence regarding

allowed behavior during the COVID-19 pandemic.

0.74 0.03 4.28 0.89

The behavioral recommendations provided by the Center for

Disease Control.

0.86 0.02 4.14 0.95

Recommendations from land management agencies regarding

outdoor recreation during the COVID-19 pandemic.

0.67 0.04 4.12 0.95

The behavioral recommendations provided by the World Health

Organization.

0.79 0.03 3.93 1.15

Cronbach’s Alpha 0.84

General health 4.31 0.78

The desire to support my overall health by spending time in the

outdoors.

0.89 0.02 4.34 0.89

The desire to relieve stress and support my mental health. 0.73 0.03 4.34 0.88

The desire to support my physical health through exercise. 0.81 0.02 4.26 0.92

Cronbach’s Alpha 0.85

Lifestyle adjustments 3.37 0.96

The desire to partake in safe leisure activities during the COVID-19

pandemic.

0.76 0.04 3.96 1.06

To fill the time I normally spent doing other recreation activities that

I cannot do during the COVID-19 pandemic.

0.56 0.04 3.19 1.26

To have a reason to leave home during the COVID-19 pandemic. 0.55 0.04 2.97 1.40

Cronbach’s Alpha 0.66

Global Fit Indices for CFA: X2 = 770.03, df = 109, p < 0.001; RMSEA = 0.079; SRMR = 0.0594; CFI = 0.902.

*Scale: 1 = Not at all important, 2 = Slightly Important, 3 = Moderately Important, 4 = Very Important, 5 = Extremely important.

that parks and open space can serve as a source of resilience
during the COVID-19 pandemic and other future crises. To
maintain a resilient society, these desired health benefits and the
priorities placed on them by avid outdoor recreationists must be
acknowledged and maximized across the rural-urban gradient.

This study also helps to illuminate the value avid outdoor
recreationists place on guidance provided by public health
agencies and land management agencies during the COVID-19
pandemic. Avid outdoor recreationistsmay adapt their recreation

patterns in order to continue to seek out similar experiences
to support health benefits in light of park closures or other
constraints (Suwa, 2008), especially considering avid outdoor
recreationists in this study continued to report recreating
outdoors frequently despite novel threats from COVID-19. In
further support of this, lifestyle adjustments during the COVID-
19 pandemic were rated as being relatively low in importance
when making outdoor recreation decisions when compared to
other measured psychosocial constructs. This further implies
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FIGURE 2 | Importance ratings for each psychosocial factor influencing outdoor recreation behavior analyzed through a repeated measures ANOVA

[F (3.16, 3082.14) = 309.50, p-value < 0.001]; all means are significantly different from each other (p < 0.001) excluding Lifestyle Adjustments and Social Norms

(p = 0.648); error bars represent the standard deviation for each psychosocial construct.

FIGURE 3 | Results from the one-way ANOVA’s examining differences amongst scale means across three community types (rural, urban cluster, and urban); omnibus

tests for one-way ANOVA’s were significant across community types for Perceived Risk [F (2, 897) = 5.23, p = 0.006] and Authority [F (2, 897) = 6.79, p = 0.001]; error

bars represent the standard deviation for each psychosocial construct.

that avid outdoor recreationists maintained high levels of
motivation to participate in outdoor recreation despite novel
pressures from COVID-19. Initial information provided by
respondents provides interesting insight on this, with individuals
reporting an increase in recreation on neighborhood and city
streets and a decrease in recreation in all other outdoor
spaces. This is especially insightful as urban communities

valued recommendations from authority significantly higher
than those in urban cluster communities. This increase in use
of neighborhood and city streets may represent a form of
constraint navigation by those residing in urban communities
specifically. Given recommendations from authority may have
closed outdoor recreation spaces or dissuaded individuals from
visiting these areas, individuals may have turned to city and
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neighborhood streets as an alternative outlet for outdoor
recreation activities. Furthermore, as the COVID-19 pandemic
continues to evolve, outdoor recreation managers of sites that
remain open should be prepared to mitigate crowding as avid
outdoor recreationists seek out areas where they can improve
their mental and physical health despite existing limitations and
recommendations from authority. This could parallel a similar
process to what was found during the 2003 SARS outbreak in
Hong Kong (Marafa and Tung, 2004). Such dynamics could be
especially important as the nature of recommendations from
authority, perceived risk, or social norms change over the course
of the COVID-19 pandemic.

Recommendations from authority were also ranked higher
than all other psychosocial factors aside from seeking out
benefits to one’s own mental and physical health. With
this in mind, land managers and policymakers can expect
that changes in recommendations from the World Health
Organization, Center for Disease Control, or other authorities
will likely have an appreciable influence on outdoor recreation
behavior amongst outdoor recreation enthusiasts, more so than
personal perceptions of risk held by individuals or social
norms. Furthermore, avid outdoor recreationists valuing these
orders and directives demonstrates that communication from
authorities is effective at influencing outdoor recreationist
decisions. As demonstrated in previous studies, effective
communication (e.g., well-designed signage) should continue
to be used as a potentially useful means of encouraging safe
behavior in outdoor recreation areas (Walkosz et al., 2008;
Miller et al., 2018). The strong influence recommendations from
authority had on avid outdoor recreationists during the early
stages of the COVID-19 pandemic may be especially pronounced
given a similar scenario had not been experienced by many
individuals residing in the United States at the time. These novel
stressors may result in individuals relying on expert opinions
(i.e., recommendations from authority) rather than social norms
as little collective knowledge on navigating pandemics existed
within the United States during April 2020.

This study also helped to develop an understanding of
how perceptions of risk, social norms, recommendations from
authority, promoting general health and wellbeing, and lifestyle
adjustments exist as unique factors influencing avid outdoor
recreationist behaviors across rural, urban cluster, and urban
communities. Monitoring and understanding these concepts
across the rural-urban gradient can play an integral role in
developing effective policy measures over the course of the
COVID-19 pandemic and beyond, especially given the role
similar policy measures have already played in the global
pandemic response (Tufan and Kayaaslan, 2020). In examining
the three psychosocial factors that have not been extensively
discussed thus far (perceptions of risk, social norms, and lifestyle
adjustments), it is notable that urban communities weighed
perceived risk significantly higher than other community types
when choosing to recreate outdoors. Various factors such as
dense populations, lack of access to green space, or being
transportation hubs may contribute to this higher risk perception
by avid outdoor recreationists in urban communities (Peters,
2020; Hubbard et al., 2021). This differential in risk perception

between rural, urban cluster, and urban communities should be
acknowledged and incorporated into messaging and managerial
decisions by land managers in these various communities.

LIMITATIONS AND FUTURE RESEARCH

When interpreting findings from this study, several limitations
should be acknowledged and considered. The sampled
population was quite homogenous, being mostly white,
female, and made up of avid outdoor recreationists. Though the
study’s sample is overwhelmingly composed of non-Hispanic
white individuals, this composition aligns with other estimates
of overall outdoor recreation participation (Askew and Walls,
2019; Outdoor Foundation, 2020). However, the female majority
within the sample is not consistent with outdoor recreation
participation at large (Outdoor Foundation, 2020). Additionally,
the lack of other socio-demographic measures within this study
presents the possibility of additional biases within the sample.
For example, higher socioeconomic status can potentially allow
individuals to more effectively navigate constraints during the
COVID-19 pandemic and continue to recreate frequently in
the outdoors (Ghimire et al., 2014). The surveying of members
within the LNT email list also presents a potential bias, as
the sample may be more educated about responsible outdoor
recreation and therefore more disposed to following regulations
in comparison to the larger outdoor recreation community.

Care should be taken in extending these findings to the
average park or protected area visitor in the United States or
internationally. The frequency of outdoor recreation represented
by participants in this study is considerably higher than the
average outdoor recreationist in the United States (Leave No
Trace Center for Outdoor Ethics, 2018). Additionally, LNT
and those involved in the organization are primarily based in
the United States and thus inextricably linked to the unique
social, cultural, andmanagerial forces shaping outdoor recreation
patterns of the country. Those surveyed as part of the LNT
listserv have a very specific conceptualization of responsible
outdoor recreation that may not translate easily to how other
countries perceive their relationship with outdoor recreation
spaces. Additionally, some demographic trends represented
by this research, such as avid outdoor recreationists having
relatively high incomes, may not be representative of avid
outdoor recreationists in other countries. Future research has
the opportunity to build upon this initial study and expand
this exploration of psychosocial factors influencing outdoor
recreation decisions during health crises to a broader, more
holistic population. This could help land managers better
understand how outdoor recreation patterns are shifting as a
result of the COVID-19 pandemic on a broader scale.

Further research also has the opportunity to explore
psychosocial factors influencing outdoor recreation decisions
in more specific environments or regarding more specific
outdoor recreation behaviors. This study primarily aims to make
broad recommendations across outdoor recreation settings and
behaviors. While this is valuable during the unprecedented and
rapidly evolving context of the COVID-19 pandemic, future
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research can explore more nuanced behaviors (e.g., those relating
to a specific type of outdoor recreation activity) and their
psychosocial drivers during these times. It should also be noted
that the psychosocial constructs of interest were not explicitly
linked to actual or self-reported behavioral changes in this study.
Future research could explicitly link the measured psychosocial
constructs to outdoor recreation behavioral changes.

Additionally, while initial metrics indicate that the developed
scales had appropriate reliability and validity, further work
should be done to develop these measurement tools. Expanding
the studied population beyond the relatively homogenous sample
for this project could help develop an understanding of whether
these scales are useful in measuring psychosocial factors within
the broader public. Furthermore, there is an opportunity to refine
the measures used in this study to further establish reliability and
validity in future studies.

Lastly, this study represents an initial snapshot into the
dynamic nature of outdoor recreation during the COVID-19
pandemic. The volatile nature of this pandemic and future
pandemics may result in rapid shifts in public opinion,
environmental conditions, or other influential factors measured
here. Findings from this study exist as a single point of reference
during the early COVID-19 pandemic, and future research has
the opportunity to track and understand how the measured
psychosocial factors may change moving forward or during other
forthcoming health crises.

CONCLUSION

The COVID-19 pandemic has drastically altered daily life
for individuals across the globe, but public lands and other
areas used for outdoor recreation have the opportunity to
serve as sources of resilience and strength for individuals
and communities (Bedimo-Rung et al., 2005; Pretty et al.,
2005; Samuelsson et al., 2020). To proactively manage and
steward these recreation resources during current and future

health crises, the psychosocial factors driving outdoor recreation
behaviors must be understood. Data indicate that avid outdoor
recreationists highly value benefits to their mental and physical
health whenmaking decisions to go outside for recreation during
the COVID-19 pandemic. Additionally, these avid outdoor
recreationists indicated they are weighing recommendations
from authority more heavily than most other measured factors.
Taken together, this indicates that land managers, government
agencies of all levels, and public health organizations have the
responsibility of making recommendations to keep individuals
safe while also allowing them to obtain the necessary health
benefits of outdoor recreation. Achieving this difficult balance
as the COVID-19 pandemic continues to evolve and upend the
status quo in parks and protected areas is a necessity, both in the
United States and globally.
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