
Student Conference Proceedings
Vol 1, No 1, 2025, Article ID 2007, 4 Pages

Proceedings Article

Short Nature Walks: A Gateway to Enhanced
Psychological Wellbeing?
Julia Preislera ,∗· Johanna Dobroschkea · Anna Emilia Matthiessen b · Sandra Schumann b ·
Nico Bunzeck c ∗

a Student of Psychology - Cognitive Systems, Universität zu Lübeck, Lübeck, Germany
b Institute for Medical and Marine Biotechnology, Universität zu Lübeck, Lübeck, Germany
c Institue of Psychology - Universität zu Lübeck, Lübeck, Germany
∗Corresponding author, email: julia.preisler@student.uni-luebeck.de; nico.bunzeck@uni-luebeck.de

Received 06 February 2025; Accepted 03 June 2025; Published online 15 July 2025

© 2025 Preisler et al.; licensee Infinite Science Publishing

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

Abstract
Nature exposures can improve psychological wellbeing (PW), but the underlying mechanisms still remain unclear.
To address this issue, this pilot study investigated the effects of a 15-minute nature walk compared to an urban walk
on PW, assessed through self-reported affect (PANAS), state anxiety (STAI-S), trait anxiety (STAI-T), flow experience
as well as awe and gratitude sensation. Environmental parameters and salivary cortisol levels were also measured.
Participants (N = 50) followed a standardized study protocol. While no significant differences between the groups
were observed, descriptive trends suggested greater improvements in PW in the nature condition. Additionally,
participants reported higher scores for awe and gratitude and flow, highlighting the potential role of suchlike
experiential states in mediating the benefits of nature exposure. These findings underscore the need for further
research investigating the complex interplay between environmental conditions and emotional states.

I. Introduction

Walking in nature can enhance mood, reduce stress and
support mental health, particularly for individuals with
psychological vulnerabilities such as depression or anxi-
ety [1], [2]. Despite these promising findings, questions
remain regarding the mechanisms and conditions that
drive these benefits. Previous studies [1] found that
50-minute nature walks improved both memory perfor-
mance and mood in individuals with major depressive
disorder, though the effects on cognition and affect ap-
peared to operate through independent pathways. Sim-
ilarly, systematic reviews as in [2], [3] emphasized the
moderating role of the environmental condition, the
walk duration and the social interactions in shaping the
effects on anxiety and depression. However, findings con-
cerning the mediating role of psychological states like
awe and gratitude sensation remain inconclusive. Re-

searchers [4] hypothesized that awe reduces rumination
by redirecting attention away from self-focused thought,
but their results did not support this mechanism. There-
fore, the current study seeks to build on these previous
findings by investigating the psychological and physio-
logical effects of brief nature walks. Specifically, it ex-
plores how individual and contextual factors contribute
to changes in psychological wellbeing (PW). This study
focuses on three hypotheses. First, PW will increase after
the walking intervention. Second, the increase in PW will
be greater in the nature group compared to the urban
group. Third, the increase in PW will be linked to indices
such as awe and gratitude sensation and flow experience
perceived during the walk, as well as trait anxiety.
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II. Methods and Materials

This pilot study was conducted between October 29
and November 15, 2024 (total: 10 sessions). Expecting
medium effect sizes (d’ = 0.25) for differences between
time of measurement as well as between the groups, a
G*Power analysis was performed, determining the scope
of the sample (n= 54). Initially, 53 healthy adults were
recruited. Three participants were excluded due to non-
compliance with the study protocol or outlier values, re-
sulting in a final sample of 50 (mean age± SD: 23.4± 3.69;
nature: n=24, m= 7, f= 17, no specification= 1; urban: n=
26, m= 6, f= 19). Participants were randomly assigned.
Before conducting the study, informed consent was ob-
tained from each participant, and they received mon-
etary compensation or course credits thereafter. The
study protocol comprised 90 minutes per session, start-
ing at 1:30pm and aimed at testing three participants
per session and venue, each. Besides the location, the
procedures did not differ between both groups. Both
settings were located on or close to the campus of the
University of Lübeck. Firstly, participants were asked
to fill in the questionnaires assessing PW, followed by
taking a salivary cortisol sample. After conducting three
tests measuring cognitive performance, the walk was
performed. During 15min, participants followed the in-
vestigator successively. They were asked to shut down
any notification-connected devices to focus on the walk
solely. After completing the walk, all questionnaires and
tests were repeated, as well as a second salivary corti-
sol sample was taken. The additional measurements of
cognitive performance and salivary cortisol levels will be
reported elsewhere.

II.I. Measures

PANAS The German version of the PANAS-Questionnaire
(engl.: Positive and Negative Affect Schedule) [5]was uti-
lized assessing immediate levels of affect and overall ten-
dencies of positive or negative mood. Comprising a total
amount of 20 words, participants were asked to give their
level of approval on a 5-point Likert scale ranging from 1
= “not at all” to 5 = “extremely”. STAI The German short
version of the State-Trait Anxiety Inventory (STAI)[6]was
utilized assessing the participants’ trait and state anxi-
ety levels. Whereas the STAI-state-questionnaire (STAI-S)
was performed twice before and after the walk, STAI-trait-
questionnaire (STAI-T) was solely conducted beforehand.
That is based on the assumption that trait anxiety can
be defined as a relatively stable propensity to be anx-
ious, varying among individuals, whereas state anxiety is
characterized by its situation-dependency and variabil-
ity. Both short-forms comprised a total of ten statements
each, requiring participants level of approval on an 8-
point Likert scale ranging ranging from "almost never“
to "almost always“. Flow Intensity Scale The Flow Inten-

sity Scale [7]was adapted in this study to assess partici-
pants’ flow experience during the walk. The overall flow
scale consists of 9 items, divided into three subscales:
Perceived Challenge-Skill Balance, Absorption and En-
joyment. Responses were recorded on a visual analog
scale ranging from 0= "did not experience at all" to 100=
"experienced very intensely". A single global flow item
was included, asking participants to rate how strongly
they experienced flow during the walk. Awe and Grati-
tude Scale The German version of the Awe and Gratitude
Scale [8]measures the experiential aspects of awe and
gratitude sensation, focusing on individual experiences
of emotional responses to moments of beauty, wonder
and appreciation. The scale comprises 7 items rated
on a 4-point Likert scale ranging from 0= "never" to 3=
"very often/regularly" and was adapted referring to the
walk specifically. Other Parameters Physiological data
was collected through participants wearing the fitness
watch AmazFitWatch during the walk, recording heart
rate parameters (min., max., av.), step quantity, speed,
elapsed time, as well as the distance covered. Environ-
mental parameters were measured utilizing two sensors
of air components (model SPS3x for fine particulates
PM2.5 and PM10; model SCD3x for humidity, temper-
ature and CO2-concentration; brand: sensirion). Sur-
rounding noise was captured (min., max., av.-dB-level)
using the dB-Meter-App during the walk. Data Analysis
Data analysis was conducted utilizing the statistical soft-
ware R-Studio (Version 2024.09.0+375 (2024.09.0+375)),
additionally Jamovi (Version 2.6.17.0) was applied. Three
2x2 mixed models ANOVAs with repeated-measures.
Hereby, the twice performed questionnaires of STAI-S,
PANAS-Positive (PANAS-P) and PANAS-Negative (PANAS-
N) were investigated separately, with and without includ-
ing the covariates of STAI-T, flow and awe and gratitude.
T-tests were calculated for the latter, as well as for the sub-
scales of flow. Post-hoc analysis in addition to Bayesian
analysis [9], [10]were conducted.

III. Results and Discussion

Study sample and environmental parameters The fi-
nal study sample of 50 participants did not differ sig-
nificantly between the groups, regarding demographic
parameters of age, gender, level of education and cov-
ered travel time. Individual physiological data, revealed
non-significant differences (e.g. transport time (t (48) =
.91, p = .368) or maximum speed (t (48) = 1.21, p = .229))
within the study sample, apart from the average heart
rate (t (48) = −2.183, p = .034, which was significantly
higher in the nature group (M-nature=106.04, M-urban=
100.0). There were no significant differences between
the groups and during overall study period concern-
ing environmental parameters (e.g. CO2 concentration
(t (16) = −0.38, p = .706), particulate concentrations,
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Figure 1: Repeated measures ANOVA without covariates for
PANAS-P, sorted by groups (urban; nature) and time (pre; post)

including NumbConc2.5 (t (16) = 0.37, p = .715) and
NumbConc10 (t (16) = 0.37, p = .716), as well as noise
levels (e.g. maximum dBA (t (17) =−0.04, p = .967); aver-
age dBA (t (17) = 1.83, p = .085)) during the walk.

PANAS-P PANAS-P and PANAS-N scores of both
groups pre- and post-walk are shown in Figure [1]. A
2x2 ANOVA on PANAS-P with factors group and time
revealed no significant main effect of time F (1,48) =
0.005, p = .943,η2

p = .000, B F10 = 0.21, a significant main

effect of group F (1, 48) = 4.34, p = .043,η2
p = .083, and no

interaction effect of time and group F (1, 43) = 0.664, p =
.420,η2

p = .015, B F10 = 1.6. Including the covariates, the
analysis revealed a significant interaction between time
and awe and gratitude F (1,43) = 5.779, p = .021,η2

p =
.108.

PANAS-N A 2x2 ANOVA on PANAS-N with factors
group and time revealed no significant main effect of
time F (1,48) = 3.636, p = .063,η2

p = .070, B F10 = 1.11,
no significant main effect of group F (1,48) = 0.005, p =
.946,η2

p = .000, and no interaction effect of time and

group F (1,43) = 0.043, p = .836,η2
p = .001, B F10 = 0.30.

Including the covariates, the analysis revealed a signif-
icant interaction between time and awe and gratitude
F (1,43) = 5.551, p = .020,η2

p = .120 as well as between

time and trait anxiety F (1,43) = 10.317, p = .002,η2
p =

.194.

STAI-S STAI-S scores of both groups pre- and post-
walk are shown in Figure [2]. A 2x2 ANOVA on STAI-
S with factors group and time revealed no significant
main effect of time F (1,47) = 0.906, p = .346,η2

p =
.02, B F10 = 0.41, no significant main effect of group
F (1,47) = 0.035, p = .852,η2

p = .083, and no interaction

effect of time and group F (1,43) = 1.211, p = .277,η2
p =

.027, B F10 = 0.41. Additional analysis including the co-
variates showed a significant interaction of time and flow
to predict reductions in state anxiety (STAI-S; F (1, 43) =
4.418, p = .041,η2

p = .093).

Figure 2: Repeated measures ANOVA for STAI-S without co-
variates, sorted by groups (urban; nature) and time (pre; post)

IV. Discussion

In contrast to our expectations, the analysis revealed no
significant main effects of time and no significant interac-
tion of time and group. However, significant interactions
of the factor time and the covariates (flow, awe and grati-
tude and trait anxiety) predicting the differences of test
scores were shown.

The first hypothesis, positing that PW would improve
by following the walk was not confirmed. This is in con-
trast with earlier studies suggesting cognitive and emo-
tional benefits of interacting with nature, such as en-
hanced attention and mood [1], [3]. This lack of improve-
ments may be due to several factors, including the brevity
of the walk and a low distinctiveness of study venues. Pre-
vious meta-analyses suggested the necessity of longer
and more immersive interventions to produce measur-
able psychological benefits [3], [2].

The second hypothesis proposed greater enhance-
ment of PW in the nature environment compared to the
urban venue. The significant main effect of group in
PANAS-P scores reflects an overall stronger expression of
positive affect in the nature group. However, interaction
effects of time and group were non-significant across
all measures, confirmed by Bayesian analyses. The sug-
gestion that the psychological benefits of nature may
not always surpass those of urban environments, due
to insufficient distinction [4] and individual factors, are
in alignment with these results. However, descriptive
trends showing minor improvements in PANAS-P scores
in the nature group, confirm previous studies indicating
that nature can foster positive affect, in dependency on
context and measurements [1], [4].

The third hypothesis explored the roles of flow, awe
and gratitude and trait anxiety, influencing the changes
of PW between pre- and post-measurement. In contrast
to the null findings for the direct effects of group, sig-
nificant interactions emerged when including the co-
variates. In both groups, a stronger expression of flow
experience predicted reductions in STAI-S scores, while
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more pronounced awe and gratitude sensation was as-
sociated with increases in PANAS-P scores. Also, lower
values of trait anxiety significantly interacted with a de-
crease in STAI-S scores. These results align with research
highlighting the psychological benefits of flow [7] and
the positive effects of awe and gratitude on emotional
wellbeing [8], [4], and underscore the importance of indi-
vidual psychological experiences and traits, independent
of environmental factors.

V. Strenghts, Limitations and
Future Perspectives

Strenghts The use of a randomized controlled trial design
minimized bias and enhanced internal validity. By inte-
grating covariates, the study provided insights into the
psychological mechanisms underlying changes in PW.
The ecological validity of the intervention, conducted in
real-world outdoor settings during a concise period of
time, increases the generalizability of the findings to ev-
eryday contexts. Limitations Considering that the sam-
ple consisted of healthy young adults, limits the gener-
alizability of the findings to other demographic groups.
The brief 15-minute duration of the intervention may
have been insufficient to produce significant effects on
PW. Also, the proximity of the study venues to the uni-
versity campus may have reduced the intended environ-
mental contrast. Adverse autumnal weather conditions
may have affected participants’ engagement. Finally, the
reliance on self-reported measures could have limited
the sensitivity to detect subtle psychological changes.
Future Perspectives Future research should build on the
strengths of this study by further exploring the interplay
between physiological, psychological and environmental
factors. Expanding the duration of the walks and employ-
ing longitudinal designs could help clarify the cumulative
effects of nature exposure on mental health. To better
understand the role of environmental contrasts, includ-
ing more distinct settings is recommended. Integrating
a third experimental condition involving only visual ex-
posure to nature, could clarify the potential impact of
simulated nature on psychological and physiological re-
sponses such as in [11], and provide for valuable insights
into the potential for low-cost, accessible interventions.

VI. Conclusion
The environmental context (nature vs. urban) did not
significantly result in changes in psychological wellbe-
ing (PW). However, the influence of flow and awe and
gratitude were evident. These insights open new oppor-
tunities for future research, examining the importance
of these intrinsic psychological factors in enhancing PW
during walking interventions.
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