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Does Outdoor Recreation Decrease Stress?
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Background

Outdoor recreation can provide human well-being
benefits such as decreased blood pressure, detrease
heart rate, decreased stress, improved mood, and
improved self-esteem that can help alleviate urban
stressors (Pretty et al., 2005; Park et al., 2007).

While beneficial to humans, outdoor recreation lcave
negative effects on wildlife through increases in
physiological stress and behavioral changes (Ftial.,
2008; Taylor & Knight, 2003).

The use of salivary cortisol to investigate physyital
stress has rarely been used within the outdoor
recreational literature.

Studies are limited by small sample sizes, seléitepl
stress, similar landscapes, low interdisciplinéfgre

and a lack of a human-environment systems approach.

Objectives

Compare biological cortisol concentrations o&éhr
different recreation types (hiking, mountain bikimed
OHV) before and after recreating.

Identify factors influencing physiological resjsen
Evaluate differences between physiological and
psychological stress response.

Discuss results within a human-environment system
conceptual framework.

Methods

Collected saliva samples and used ELISA immunoassay
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Figure 1. The relationship between the change in salivary cortisol otrat®n after
recreation by hikers, mountain bikers, and OHV riders (n=184). Thersignificant
mean difference between cortisol (1g/dL) and recreation(8pg=33.844, p<0.001).
ATukey test revealed that there was a significant differdretween mountain bikers
and hikers (p<0.001) as well as mountain bikers and OHV riders (p<0T@E was
no mean difference between hikers and OHV riders (p=0.7693). Ditfters
denote a significant mean difference.

Figure 2. The relationship between the change in salivary cortisol otrat®n
(1g/dL) and self-reported stress rating (n=126). There wagnificant
difference between the “not stressed” and “stressed” categtityespect to
physiological cortisol concentrations,(f;;70.1844, p=0.6684). Same letters
denote no difference in means.

Table 1. AICc ranking of candidate models investigating the effectsagh hypothesized predicted measurement on the change in biatogisal concentrations (ng/dL) from
recreational activity. Each model was created using thecbasbination of variables within each category. Categdtiat had variables with low impact on cortisol were noluided.
Model competition was conducted for the entire dataset dsas/elibset data by recreation type.

Conclusions

Physical stress from mountain biking results inrsho
term increases in biological cortisol (Fig 1).
Psychological and physiological stress measurenaets
not related. Previous research using self-repatiess
scores cannot be translated to physiological stress
response (Fig 2).

Across all recreation types decreased biking freque
decreased motivation to develop skills, recreatympe,
and increased observation of wildlife were assediat
with decreased cortisol (Table 1).

Within hikers, hypothesized variables only hadrglig
trends toward decreased cortisol while no otheiabée
helped explain cortisol change in bikers.

In OHV riders increased area familiarity, decreagkeaht
familiarity, larger group sizes and increased nagton
to meet new people were associated with lowered
cortisol.

All results must be interpreted within the contekt
short-term changes on physiological stress.

Wildlife observation was associated with decreased
physiological stress, suggesting wildlife can pday
important role in the outdoor recreational experéeeand
human well-being benefits.

The role of wildlife and the natural system in terof
human well-being benefits should be incorporated in
land use decisions and management.

FutureDirections

Future research should further focus on the intienas
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! All Motivation = Develop skills + View wildlife

? All Wildlife = Total wildlife seen

? All Weather = Temperature

4 Hiker Wildlife = Recognized plants + Total wildlife seen
® OHV Familiarity = Recreational area + Plant ID

% OHV Motivation = Meet new people
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