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Figure 3 – Managed meadow. © Arne Arnberger

Figure 4 – Abandoned meadow. © Arne Arnberger

Participants
A sample of  22 healthy participants, balanced in 

gender (12 females, 10 males) and of  a fairly homoge-
neous age (age M = 27, ranging from 22 to 36 years; 
non-smokers) was used for the measurement of  short-
term health-related effects. Participants were recruited 
on a voluntary basis and received some small remuner-
ation for their efforts. National ethical requirements 
were fulfilled and participants gave informed written 
consent. The sample consisted of  working people 
and students from various universities. For the chosen 
research design and sample size (22 subjects), we an-
ticipated that the test strength and the expected power 
would be adequate (Lee et al. 2009). Participants were 
not informed in advance about the research hypoth-
eses of  the study.

Survey instruments
Standardized and evaluated instruments used in 

environmental psychology, restoration and recreation 
research were adapted to measure the health effects of  
the meadows. The psychological health benefits (i. e. 
attention restoration, stress relief  and well-being) were 
each assessed using single-item 5-point answer scales. 
Participants were asked whether they perceived that a 
stay in the meadow had restored their attention (1 = 
very well, 5 = not at all), reduced their stress level (1 
= very well, 5 = not at all), and changed their psycho-
logical well-being (1 = improved, 3 = unchanged, 5 = 
declined). 

Landscape quality indicators addressed perceptions 
of  naturalness, biodiversity and the scenic beauty of  
the surrounding landscape and of  the meadows them-
selves using 5-point answer scales. The Perceived Re-
storativeness Scale (PRS; Hartig et al. 1997) was used 
to measure the perceived restorative quality of  the 
meadows. The PRS consists of  16 items and meas-
ures four qualities of  a restorative environment: being 
away, fascination, coherence and compatibility. These 
items were rated on a scale from 1 (I totally agree) 
to 7 (I totally disagree). A tested German translation 
of  the PRS was used and adapted slightly to the con-
text of  the study. This scale has frequently been used 
and allows comparisons with other studies in urban 
areas (Eder et al. 2016; Hartig et al. 1997; Hernández 
& Hidalgo 2005) and mountainous contexts (Wöran & 
Arnberger 2012).

Data collection
The participants visited each meadow in a stand-

ardized manner (Tyrväinen et al. 2014) on two con-
secutive days with very similar weather conditions (i. e. 
each meadow was visited twice) in August 2015. Two 
separate visits per meadow were made in order to ob-
tain more robust results. Participants started with the 
abandoned meadow in the morning of  the first day, 
and visited the managed one in the afternoon. On day 
two, they first visited the managed meadow and then 
the abandoned one. The approximate duration of  a 

sively managed meadows are home to a rich biodi-
versity (UMG s.a.) (Figures 1 and 2). In consultation 
with local land owners and BR managers, two mead-
ows (one extensively managed, the other unmanaged 
for more than 10 years) were selected according to a 
previously developed list of  criteria for potential study 
sites within the BR. The selection criteria considered 
similar access times, similar size and slope of  meadow, 
and similar environments in order to control the influ-
ence of  the surrounding scenery. After access permis-
sion was obtained from land owners, potential study 
sites were inspected on several days between April and 
June 2015. Those sites which fulfilled the criteria best 
were used for the measurements, and two neighbour-
ing meadows were selected which were separated by a 
broader strip of  trees (Figures 3 and 4). 
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single experiment (journey times to and from a site, 
plus observation time and completion of  the survey) 
was about two hours.

Each survey day started at the same time in the 
morning. Participants arrived at the study site by bus, 
after a journey time of  about 30 minutes. On arriving 
at the meadow, they then sat and observed the scen-
ery on-site for 25 minutes, after which they filled in 
several survey forms, dealing with perceived restora-
tiveness (PRS, Hartig et al. 1997), and perceptions of  
naturalness, biodiversity and aesthetics. Participants 
then went back to the bus, returning to their accom-
modation. In the afternoon, the same procedure was 
followed at the other site.

Analyses
We used ANOVAs with repeated measures to ana-

lyse differences in perceived naturalness, biodiversity, 
scenic beauty and restorativeness (PRS) between the 
four meadow visits. ANOVAs with repeated measures 
are susceptible to the violation of  the assumption of  
sphericity. We therefore used Mauchly’s tests of  sphe-
ricity, testing whether the variances of  the differences 
were equal. If  violations of  sphericity did occur, we 
used the Greenhouse-Geisser correction factor to 
produce a more valid F-value, as suggested by Rasch 
et al. (2010). Bonferroni post-hoc tests were used to 
identify differences between the visits; Cronbach’s al-
pha assessed internal consistency of  the four dimen-
sions of  the PRS for each separate meadow visit. All 
PRS dimensions had a high internal consistency sta-
tistic (a > .70) across all meadow visits, except for one 
coherence dimension. Pearson correlations were used 
to analyse relationships between self-reported health 

benefits, PRS dimensions, and perceptions of  natural-
ness, biodiversity and scenic beauty. 

Results 

Perceived landscape quality indicators 
Participants perceived the meadows as natural, with 

high biodiversity, and as beautiful, in particular the 
scenery of  the surrounding landscape (Table 1). While 
participants perceived the abandoned meadow as 
more natural and higher in biodiversity than the man-
aged one, no differences were found for scenic beauty 
of  the meadows and the surrounding landscape.

Participants perceived the meadows as restorative 
places and assigned both meadow types the four quali-
ties of  a restorative environment (Table 2). However, 

Table 1 – Perceived landscape quality indicators per meadow, day and day time  
(N = 22).

Day 1 Day 2

Items (Mean) Abandoned,  
morning

Managed, 
afternoon

Managed, 
morning

Abandoned,  
afternoon

ANOVA 
repeated 
measures

Naturalness 1.23a 2.41b 2.14b 1.05a F = 27.70, 
p < 0.001

Biodiversity 4.23a,c 3.23b 3.77b,c 4.59a F = 12.63, 
p < 0.001

Landscape  
beauty

1.14a 1.14a 1.09a 1.23a F = 0.82, 
p = 0.457

Meadow  
beauty

2.27a 1.95a 2.00a 2.14a F = 0.58, 
p = 0.532

a, b, c Means with superscripts with the same letters do not differ at the p < 0.05 level.
Perceived naturalness: 1 = very natural; 5 = very unnatural 
Perceived biodiversity: 1 = very low; 5 = very high 
Perceived meadow / landscape beauty: 1 = very high; 5 = very low

Table 2 – Perceived restorativeness of  the meadows indicated by the PRS per day and day time (N = 22).
PRS items (Mean) Abandoned, 

morning
Managed, 
afternoon

Managed, 
morning

Abandoned, 
afternoon

ANOVA

Being Away (2 items)

A stay in this meadow is an escape from my everyday life. 1.64 1.77 1.73 1.91 F = 0.37, p = 0.713

Spending time here gives me a good break from my day-to-day routine. 1.68 1.82 1.64 1.86 F = 0.37, p = 0.690

Fascination (5 items)

The meadow fascinates me. 2.36a 3.82b 3.14b,c 2.32a,c F = 8.29, p = 0.002

My attention is drawn to many interesting things. 2.36a 4.23b,c 3.27a,c 2.32a F = 10.52, p < 0.001

I would like to get to know this meadow better. 2.64a 4.18b,c 3.50a,c 2.91a F = 6.11, p = 0.006

There is much to explore and discover. 2.05a 4.23b 3.59b 2.14a F = 19.38, p < 0.001

I would like to spend more time looking at the surroundings. 1.45 2.09 1.95 1.77 F = 2.39, p = 0.107

Coherence (4 items)

There is too much going on. 6.62 7.00 6.81 6.19 F = 4.93, p = 0.024

It is chaotic here. 5.27a 7.00b 6.86b 5.05a F = 17.15, p < 0.001

There is a great deal of distraction. 5.95a,c 6.91a,c 6.86b,c 5.95a,c F = 7.35, p = 0.004

It is a confusing place. 5.45a 6.95b 6.73b 5.14a F = 12.97, p < 0.001

Compatibility (5 items)

I have a sense that I belong here. 4.05 3.95 3.91 4.36 F = 0.62, p = 0.503

I have a sense of oneness with this setting. 4.55 4.59 4.41 4.64 F = 0.17, p = 0.797

Being here suits my personality. 4.09 4.27 4.23 4.41 F = 0.30, p = 0.680

I can do things I like here. 3.59 3.14 3.18 3.73 F = 2.12, p = 0.132

I could find ways to enjoy myself in a place like this. 4.27 3.41 3.50 3.86 F = 2.22, p = 0.120

Answer scale 1 = totally agree; 7 = totally disagree
a,b,c Means with superscripts with the same letters do not differ at the p < 0.05 level.
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Relationships between perceived landscape 
quality indicators and health benefits 

The number of  significant correlations differed 
between the first and second visits to the abandoned 
site, while for the managed one the number of  corre-
lations was the same (Table 4). While for the first visit 
to the abandoned meadow only two significant cor-
relations were found, nine rather strong correlations 
for the second visit were reported. Correlations be-
tween the items show that perceptions of  biodiversity 
did not correlate with naturalness, scenic beauty or the 
perceived health effects, irrespective of  the meadow 
type. Perceived scenic beauty and naturalness corre-
lated positively only for the second day. At all sites, 
many positive and mainly strong correlations between 
the health items were found, except for the first visit 
to the abandoned meadow for attention restoration 
and well-being. Similarly, many positive correlations 
between scenic beauty and health items were found, 
except for the first site visit on day one. Correlations 
between naturalness and health benefits were only 
found for the second visit of  the abandoned meadow. 

In order to analyse the relationships between PRS 
dimensions, landscape quality indicators and health 
benefits, both visits per meadow type were aggregated. 
Few significant correlations emerged between the four 
PRS dimensions and self-reported health benefits and 
landscape quality indicators (Table 5). The more com-
patible participants perceived the abandoned meadow, 
the more they perceived the meadow as beautiful and 
natural. The more restorative the managed meadow 
was perceived (except for coherence), the more par-
ticipants reported reductions in their stress level. 

Discussion 

This field experiment used a dependent sample of  
adult participants and compared their perceptions of  
health benefits and landscape quality indicators (natu-
ralness, biodiversity, scenic beauty and restorativeness) 
in a managed and an unmanaged mountain meadow. 
Both meadows are in an area of  remote alpine scen-
ery, without traffic noise or tourism facilities, and with 
very low visitor levels. The study found differences 
between the meadow types but also commonalities in 
perceptions for health benefits and landscape quality 
indicators. Overall, respondents perceived both mead-
ows as beautiful and as restorative, providing health 
benefits to them.

Differences and commonalities between 
meadow types

We found that perceived health benefits (i. e., atten-
tion restoration, stress reduction and well-being) were 
the same for the managed and the unmanaged mead-
ows; the perceived benefits were fairly strong com-
pared to an urban study among adolescents (Eder et 
al. 2016). So far, little research has analysed whether 
health benefits differ according to the type of  natural 

Table 3 – Perceived health effects per meadow, day and day time (N = 22).
Day 1 Day 2

Health benefits 
(Mean)

Abandoned, 
morning

Managed, 
afternoon

Managed, 
morning

Abandoned, 
afternoon

ANOVA 

Attention  
restoration

1.50 1.73 1.91 1.91 F = 2.25, 
p = 0.113

Stress reduction 1.50 1.59 1.55 1.82 F = 1.19, 
p = 0.319

Well-being 1.45 1.36 1.55 1.73 F = 1.86, 
p = 0.164

Answer scales: attention restoration: 1 = very well, 5 = not at all; stress reduction: 1 = very 
well, 5 = not at all; psychological well-being: 1 = improved, 3 = not changed, 5 = declined. 

Table 4 – Correlations between perceived health benefits, naturalness, scenic beau-
ty and biodiversity (N = 22).

Abandoned,
morning

Managed,
afternoon

Managed,
morning

Abandoned,
afternoon

Biodiversity x naturalness n.s. n.s. n.s. n.s.

Scenic beauty x naturalness n.s. n.s. 0.615** 0.646**

Scenic beauty x biodiversity n.s. n.s. n.s. n.s.

Stress reduction x attention 
restoration

0.638** 0.703* 0.743** 0.800**

Stress reduction x well-being 0.466* 0.620** 0.683** 0.603**

Attention restoration x well-
being

n.s. 0.653** 0.825** 0.739**

Scenic beauty x stress 
reduction

n.s. 0.558** n.s. n.s.

Scenic beauty x attention 
restoration

n.s. 0.642** 0.629** 0.441*

Scenic beauty x well-being n.s. 0.615** 0.650** 0.467*

Naturalness x stress reduc-
tion

n.s. n.s. n.s. 0.733**

Naturalness x attention 
restoration

n.s. n.s. n.s. 0.683**

Naturalness x well-being n.s. n.s. n.s. 0.723**

Biodiversity x stress reduc-
tion

n.s. n.s. n.s. n.s.

Biodiversity x attention 
restoration

n.s. n.s. n.s. n.s.

Biodiversity x well-being n.s. n.s. n.s. n.s.

*p < 0.05; **p < 0.01; n.s. = not significant

different results were obtained regarding the four PRS 
qualities. No differences were observed for being away 
and compatibility items, while most items of  fascination 
and coherence differed. Participants perceived the aban-
doned meadow as more fascinating. It offered them a 
lot more to explore and discover; they wanted to get 
to know the meadow better. But participants also per-
ceived the abandoned meadow as more chaotic and 
confusing than the managed one, with a higher level 
of  distraction. Differences between the morning and 
afternoon visits to the same meadow were marginal. 

Perceived health effects
Participants reported a positive effect of  their stays 

in the meadows on attention restoration, stress re-
duction and well-being. No differences between the 
meadows were found for perceived effects on atten-
tion restoration, stress relief  and well-being (Table 3). 
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mountain environment; earlier on-site studies com-
paring natural and semi-natural sites did not provide 
a clear picture of  perceived or observed health effects 
depending on the degree of  naturalness (Carrus et al. 
2013; Dallimer et al. 2012; Hansmann et al. 2007; Mar-
selle et al. 2015; Martens et al. 2011; Tyrväinen et al. 
2014; Velarde et al. 2007). Our results are in line with 
those studies which have not found empirical evidence 
of  different health effects depending on the degree 
of  naturalness. It seems that measuring differences in 
(perceived) health benefits of  direct exposure to differ-
ent natural and semi-natural places is difficult, which 
supports the need expressed by many authors for more 
comparative studies (Carrus et al. 2013; Hernandez & 
Hidalgo 2005; Marselle et al. 2015; Verlarde et al. 2007). 

Previous research found positive, negative or no 
relationships between actual or perceived biodiversity 
and psychological and physiological health measures 
(Carrus et al. 2015; Chang et al. 2016; Dallimer et al. 
2012; Fuller et al. 2007; Johannsson et al. 2014; Lovell 
et al. 2014; Marselle et al. 2015). Although participants 
of  this study reported differences in perceived biodi-
versity, they assigned both meadows the same health 
benefits. This study suggests that self-reported health 

benefits are independent of  perceived naturalness and 
biodiversity. Participants perceived the abandoned 
meadow as having greater biodiversity than the man-
aged one. Whether this is correct is difficult to con-
firm, but research on flora and fauna biodiversity in 
Alpine mountain meadows has often observed higher 
plant biodiversity in extensively managed meadows 
(Boschi & Baur 2008; Tocco et al. 2013; Tasser & Tap-
peiner 2002), even for that part of  the BR (Walcher 
et al. 2017), while results for fauna biodiversity varied 
between meadow types (Ranta & Vepsäläinen 1981). 
In addition, the managed meadow of  this study had 
recently been cut and flowering plants were very rare, 
making it difficult for participants to recognize the 
plant biodiversity. Compared to studies assessing the 
restorative potential of  urban or suburban sites (Eder 
et al. 2016; Hartig et al. 1997; Hernández & Hidalgo 
2005), we found higher positive evaluations for all four 
PRS dimensions. Compared to another Austrian pro-
ject on mountain hikers (Wöran & Arnberger 2012), 
participants of  the Walsertal study rated the PRS di-
mensions higher, except for compatibility. Participants 
clearly perceived the two meadows as very restorative 
places which provide many health benefits. It can be 
assumed that the location, remote from any urban 
setting, and the high scenic quality of  the surround-
ing landscape contributed to their positive evaluation. 
However, the meadows seemed to be less compatible 
with participants’ goals compared to hikers’ (Wöran 
& Arnberger 2012). While hikers come to the moun-
tains to pursue their preferred leisure activities, the 
participants in our study could not select the study 
sites or their activities, potentially resulting in lower 
scores for the compatibility dimension. Participants 
assigned the abandoned meadow the same health ben-
efits, although they perceived it as more chaotic. At the 
same time, they also perceived it as more fascinating. 
One explanation might be that a fascinating landscape 
compensates for chaotic and unorganized conditions. 
However, we could not find a significant correlation 
between these two PRS dimensions. 

Relationships between landscape quality 
indicators and health benefits

Participants’ self-reported effects on attention res-
toration, stress reduction and well-being were highly 
correlated. The more participants were convinced that 
there was a positive health effect, the more additional 
health benefits were assumed. Thus, they perceived 
both meadows as multifunctional, affecting them posi-
tively on many health-related levels. Eder et al. (2016) 
observed similar correlations between these health 
benefits, but found that forests have a higher capacity 
for attention restoration than for stress reduction. 

Perceived increased health benefits showed correla-
tions with higher scenic quality, confirming the results 
of  Han (2010). People perceive beautiful landscapes 
as being more beneficial for health. However, few 
significant correlations between health benefits and 

Table 5 – Correlations between PRS dimensions and perceived 
biodiversity, naturalness, beauty of  the meadow and self-reported 
health benefits; means of  the PRS dimensions per meadow type 
(N = 22). 
Items Abandoned 

meadow
Managed 
meadow

Escape x M = 1.77 M = 1.74

Biodiversity n.s. n.s.

Naturalness n.s. n.s.

Scenic beauty n.s. n.s.

Attention restoration n.s. n.s.

Stress reduction n.s. 0.464*

Well-being n.s. n.s.

Fascination x M = 2.23 M = 3.40

Biodiversity n.s. n.s.

Naturalness n.s. n.s.

Scenic beauty n.s. n.s.

Attention restoration n.s. n.s.

Stress reduction n.s. 0.553**

Well-being n.s. n.s.

Coherence x M = 5.70 M = 6.89

Biodiversity n.s. n.s.

Naturalness n.s. n.s.

Scenic beauty n.s. n.s.

Attention restoration n.s. n.s.

Stress reduction n.s. n.s.

Well-being n.s. n.s.

Compatibility x M = 4.15 M = 3.86

Biodiversity 0.491* n.s.

Naturalness 0.507* n.s.

Scenic beauty n.s. n.s.

Attention restoration n.s. n.s.

Stress reduction n.s. 0.455*

Well-being n.s. n.s.

*p < 0.05; **p < 0.01; n.s. = not significant.
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other landscape quality indicators were observed. Pre-
vious research has often demonstrated a relationship 
between restorativeness (PRS) and health outcomes 
(Berto 2005; Carrus et al. 2015), or between restora-
tiveness and flow perceptions when hiking (Wöran & 
Arnberger 2012). Observed relationships in this study, 
however, were scarce and differ between the meadow 
types. The more restorative the managed meadow was 
perceived as being, the more participants reported re-
ductions in stress levels. While this relationship is in 
line with previous research, the question arises as to 
why there is no relationship between PRS and attention 
restoration and well-being, and why there is no associa-
tion between PRS and self-reported health benefits for 
the abandoned site. One explanation might lie in the 
perceptions of  the sites as very restorative and healthy, 
resulting in very few variations in participants’ respons-
es. The small sample size might be another explanation. 

While several studies have found a positive relation-
ship between duration and / or frequency of  exposure 
and health benefits (Barton & Pretty 2014), with ex-
ceptions (Marselle et al. 2015), this study did not find 
differences in health benefits between the first day and 
the second. One explanation might be that, because 
of  the study design, our participants were not atten-
tionally exhausted and stressed when they arrived at 
the BR. However, on the second day, an increase was 
observed in correlations between perceptions of  natu-
ralness and health benefits for the abandoned site. The 
repeat exposure might have led to more distinct per-
ceptions of  the abandoned site. Future studies could 
test whether there is a significant change or even de-
crease in perceptions of  health effects of  mountain 
meadows due to repeated exposure. 

Conclusions

Although research has shown that natural environ-
ments achieve greater improvement of  the psycho-
logical and physiological state of  humans than built 
environments (e. g., Ulrich et al. 1991; Hartig & Staats 
2006; Van den Berg et al. 2003; 2010; Tyrväinen et 
al. 2014), little is known about the health benefits of  
natural and semi-natural mountain landscape types. In 
addition, few studies have tested the relationships be-
tween human health and well-being on the one hand 
and, on the other, natural environments with varying 
levels of  land use and perceptions of  biodiversity and 
scenic beauty. 

This study found that both meadow types are seen 
as very restorative places which provide many health 
benefits. Thus, extensively managed and abandoned 
meadows seem to have a potential for health. Euro-
pean mountain BRs typically include cultivated and 
natural landscapes, including extensively managed and 
unmanaged meadows. If  future studies can provide 
empirical evidence of  health benefits for both moun-
tain meadow types, then such benefits can be used for 
health-related offers for tourists (Eder et al. 2015). In 

addition, their potential health effects should be con-
sidered in protected area management (e. g. in BRs), in 
political decision making, and in the design of  agro-
environmental, public health and nature conservation 
policies and measures.

To our knowledge, this is the first study systemati-
cally to investigate perceived health effects of  moun-
tain meadows with different levels of  naturalness. Ad-
ditional studies comparing meadows with other alpine 
land-use types such as forests and pastures are neces-
sary to gain a deeper understanding of  the health ef-
fects of  alpine landscapes. Additional studies may also 
assess physical health parameters such as cortisol lev-
els (Lee et al. 2009), heart rate (Frohmann et al. 2010) 
or brain activity (Johansson et al. 2014).
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