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The evidence concerning the relative importance of physical activity, restorative experiences, and social
interaction as mediators between exposure to nature and well-being has been inconsistent. We investigated whether there is a relationship between the average time used for nature-based recreation and
emotional well-being and whether it is mediated through restorative experiences, social company and
the perceived duration of the most recent nature-based recreation visit.
A sample of 3060 Finnish people (38.3% response rate) aged 15e74 years participated in a survey using
an internet and a mail questionnaire.
Multiple mediation analysis using bootstrapping revealed an association between the self-reported
participation in nature-based recreation and emotional well-being through restorative experiences
when adjusting for age, gender, household income, the level of leisure time physical activity, and the
frequency of active transportation. The amount of social company or the duration of the most recent
nature-based recreation visit did not mediate the association between the average time spent on naturebased recreation and emotional well-being.
The result accords with the evidence of the restorative and well-being effects of nature exposure but
more evidence of causality and studies comparing different mediators in different population groups are
needed.
Ó 2013 Elsevier Ltd. All rights reserved.
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1. Introduction
There is plenty of evidence that access and exposure to natural,
especially green spaces may enhance the well-being of people
living in urban environments. The evidence includes epidemiological studies on green space and decreased mortality (Mitchell &
Popham, 2008; Richardson & Mitchell, 2010; Richardson et al.,
2012; Takano, Nakamura, & Watanabe, 2002) and decreased
morbidity (Maas, Verheij, deVries, Spreeuwenberg, Schellevis, &
Groenewegen, 2009), experimental studies indicating physiological, attentional and emotional stress-recovery in green space
(Bowler, Buyung-Ali, Knight, & Pullin, 2010), intervention studies
indicating positive effects of garden therapy on depressive patients
(Gonzalez, Hartig, Patil, Martinsen, & Kirkevold, 2011; Kim, Lim,
Chung, & Woo, 2009), and descriptive and experimental studies
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indicating that favourite nearby places provide stress-alleviating
experiences and serve emotion-regulation (Korpela & Ylén, 2009;
Korpela, Ylén, Tyrväinen, & Silvennoinen, 2010).
At least three major mechanisms explaining the relationship
between the amount of green space in the residential area, access or
exposure to green environments, well-being, and health have been
hypothesized in recent literature (de Vries, Verheij, Groenewegen, &
Spreeuwenberg, 2003; Maas, Verheij, et al., 2009; van Herzele & de
Vries, 2012; Ward Thompson & Aspinall, 2011). These mechanisms
include 1) physical activity, 2) restorative, stress-alleviating experiences, and 3) social interaction, cohesion and/or safety. First, green
space in one’s living environment may lead people to spend a larger
part of their spare time outdoors and be physically more active (de
Vries et al., 2011). Indeed, there is a body of theoretical and
empirical evidence of the importance of environmental inﬂuences
on neighbourhood walking and physical activity (Giles-Corti &
Donovan, 2002; Humpel et al., 2004). However, one study reports
no association between the percentage of green space around the
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respondent’s home and the level of physical activity (Maas, Verheij,
Spreeuwenberg, & Groenewegen, 2008).
Second, a consistent ﬁnding in experimental studies on restorative environments is that walking in green, natural environments,
compared to built environments without natural elements, especially after negative antecedent conditions, such as attentional fatigue (Kaplan & Kaplan, 1989) and psychophysiological stress
(Ulrich, 1983), produces greater physiological changes toward
relaxation, greater changes to positive emotions and vitality, and
faster recovery of attention-demanding cognitive performances
(Berman, Jonides, & Kaplan, 2008; Hartig, Evans, Jamner, Davis, &
Gärling, 2003; Park, Tsunetsugu, Kasetani, Kagawa, & Miyazaki,
2010; Ryan et al., 2010).
Third, green space may also contribute to social cohesion, sense
of community and feelings of safety by creating vital neighbourhood
spaces for social interaction (Wood & Giles-Corti, 2008). For individuals living in inner-city apartment buildings, well-used, urban
green spaces have been linked to stronger ties to neighbours and a
greater sense of safety (Kuo, Sullivan, Coley, & Brunson, 1998;
Kweon, Sullivan, & Wiley, 1998). More green space in people’s
living environment has been associated with a greater sense of social safety except in very strongly urban areas (Maas, van WinsumWestra, Verheij, Spreeuwenberg, & Groenewegen, 2009). Nearby
green areas may draw the residents into the spaces near their
homes, promote opportunities for social contact and increase
informal surveillance, potentially reducing crime (Sullivan, Kuo, &
DePooter, 2004). A Dutch study showed that loneliness and
perceived shortage of social support partly mediated the relation
between the percentage of green space around the respondent’s
home and health indicators (perceived general health, the number
of health complaints and people’s self-rated propensity for psychiatric morbidity) (Maas, van Dillen, Verheij, & Groenewegen, 2009).
Studies that have speciﬁcally tested the relative importance of
all three or even more mediating mechanisms are few and the
evidence is inconsistent. A survey study in two urban neighbourhoods (N ¼ 190) in Belgium included physical activity, perceived
stress, ability to concentrate, which is an aspect of restorative experiences, social cohesion and neighbourhood satisfaction as mediators between greenness of the local environment (availability of
nearby green areas and presence of streetscape greenery) and wellbeing (self-reported general health, somatic complaints and
happiness) (van Herzele & de Vries, 2012). The results indicated
that only neighbourhood satisfaction was a signiﬁcant mediator; it
fully mediated the relationship between neighbourhood greenness
and happiness. An Australian survey study included walking for
recreation and transport, social coherence and local social interaction as possible mechanisms between perceived neighbourhood
greenness and physical and mental health, including emotional
problems (Sugiyama, Leslie, Giles-Corti, & Owen, 2008). The results
indicated that recreational walking explained the link between
perceived greenness and physical health, whereas the relationship
between perceived greenness and mental health was partly
accounted for by both recreational walking and social coherence. A
Dutch survey study of the residents of 80 neighbourhoods indicated that stress and social cohesion but not physical activity
mediated the relationship between the availability of green space
and well-being (perceived general health, somatic complaints and
mental health status) (de Vries, van Dillen, Groenewegen, &
Spreeuwenberg, 2009).
In only one of these studies was a speciﬁc measure of restoration
used. This was the ability to concentrate, which has been shown to
improve in a restorative process (Berman et al., 2008), but was
measured with trait-like statements (“Once I am busy with something I am not easily distracted”); no evidence of mediation was
reported (van Herzele & de Vries, 2012). Two of the studies

measured perceived stress, an antecedent of restoration with traitlike statements “Usually, I feel quite nervous” (van Herzele & de
Vries, 2012) or within a recent time-period “In the last month,
how often have you felt difﬁculties were piling up so high that you
could not overcome them” (Sugiyama et al., 2008); no evidence of
mediation was reported.
Our contribution to this line of research is to include not only
restorative experiences as mediators but also to tie them to the
most recent nature-based outdoor recreation visit as state-like
measures. Our second contribution acknowledges social contacts
as a potential mediator measured by social company in the most
recent visit. An increasing body of studies has indicated that psychological beneﬁts of outdoor walks may depend on the immediate
social context (Johansson, Hartig, & Staats, 2011; Staats, van
Gemerden, & Hartig, 2010). Furthermore, previous studies on
physical activity as a mediator have used weekly hours (van Herzele
& de Vries, 2012), weekly frequency, and daily duration of activity
(Sugiyama et al., 2008; de Vries et al., 2009). We used the perceived
duration of the most recent nature-based recreation visit as a
mediator, because we wanted to tie all our mediators to the most
recent visit. Moreover, to our knowledge, there are no studies
examining the average time used for nature-based recreation as an
independent variable. None of the above measures of physical activity acknowledges the differences in the intensity of different
types of physical activity. However, the evidence concerning the
relationship between the intensity of physical activity and wellbeing is scarce and contradictory (Bauman, 2004; Netz, Wu,
Becker, & Tenenbaum, 2005; Oweis & Spinks, 2001). Nevertheless,
it seems that moderate or high-intensity rather than low-intensity
exercise is associated with decreased symptoms of depression and
anxiety (Conn, 2010; Ströhle, 2009) although high-intensity exercise may also worsen mood (Peluso & de Andrade, 2005). In this
study, the respondents reported the type of activity during their
latest nature-based recreation time but we were not able to measure the intensity of physical activity. However, as a control, we
measured the self-reported overall level of leisure time and the
frequency of active transportation among our respondents.
Our last contribution concerns the types of natural environments. The percentage of greenness in the living environment
(used often in the previous studies) does not measure the actual use
of green space. Moreover, research on stress restoration has indicated that blue spaces, i.e. water environments, also have restorative impacts (Völker & Kistemann, 2011). Studies on green space in
winter, i.e. white space, are practically lacking (Perkins, Searight, &
Ratwick, 2011). Thus, we measured nature-based recreation which
due to the timing of our surveys could take place both in green,
white and blue spaces.
Emotional well-being including happiness has been used as a
dependent variable in earlier studies (Sugiyama et al., 2008; van
Herzele & de Vries, 2012) but not in a relation to the duration of
the most recent nature-based recreation visit as in our study. A
meta-analysis comparing measurements of well-being in natural
vs. urban environments showed that the most consistent evidence
concerned emotional outcome as the strongest restorative outcome
of nature exposure; activity in the natural environment produced a
signiﬁcant decrease in negative feelings (anger, sadness, anxiety
and fatigue) and increase in positive mood (tranquillity and energy)
(Bowler et al., 2010). Thus, we considered emotional well-being as a
suitable dependent variable for the current study.
To summarize, we investigated whether there is a relationship
between the average time used for active nature-based recreation
and emotional well-being and whether it is mediated through
restorative experiences, social company and the perceived duration
of the most recent nature-based recreation visit. This implies a
multiple mediation model (Fig. 1) (Preacher & Hayes, 2008).
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respondents, the most suitable way of answering was the internet.
Thus, this mode of responding is not a likely reason of bias in our
data; around 84% of Finnish households had an internet connection
at the time of the survey (Suomen virallinen tilasto, 2011).
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2.2. Measures
From a 20-page questionnaire we used the following variables:

Emotional
well-being

Duration of
the most
recent
nature-based
recreation
visit

Fig. 1. The multiple mediation model.

Although the evidence concerning the relationships between
emotional well-being, age, gender, and household income is
complicated and inconclusive (Diener, Suh, Lucas, & Smith, 1999),
we decided to adjust for these variables in our model. We also
adjusted for the self-reported overall level of leisure time physical
activity and the frequency of active transportation.
2. Method
2.1. Sample and procedure
The data for this study were obtained from the Finnish national
outdoor recreation demand inventory (LVVI) that is a large survey
study measuring outdoor recreation in Finland. In all, Statistics
Finland collected six survey rounds of data in 2009e2010. The
current data on nature-based recreation and well-being was
collected in winter and spring 2009 in two survey rounds. A
random sample of Finns aged 15e74 years was drawn from the
population register. The overall sample size was 8000 persons and
3060 (38.3%) persons participated in the survey. The data were
collected using an internet survey or by mail. In the ﬁrst round,
63.2% of the respondents responded on the internet, 53.5% were
women and 60.2% were over 45 years of age. In the second round,
62.5% responded on the internet, 57.4% were women and 58.7%
were over 45 years of age. Ethical permission was not needed for
LVVI-study, as national regulations for medical studies exclude
postal surveys.
A non-response study with ﬁve telephone interview questions
was carried out in December 2010 including the non-respondents
from the autumn 2010 survey (Virtanen, Nyberg, Salonen,
Neuvonen, & Sievänen, 2011). The non-response study was based
on a random sample; the number of completed telephone interviews was 301 and the response rate was 41.8%. Note that the
non-response analysis is based on a different survey round than in
the present study. However, we have no reason to believe that the
random samples would be basically different in the year 2010
compared with the year 2009. Based on the interviews, the respondents and non-respondents did not signiﬁcantly differ with
regard to their participation in outdoor recreation. According to the

2.2.1. The average time spent on nature-based recreation e the
independent variable
The respondents were asked to estimate the time used for
nature-based recreation with a single item (“How much of your
leisure time do you use for nature-based recreation (e.g. physical
activity in nature, berry-picking, ﬁshing, hunting)?”) with a fourpoint Likert scale (1 ¼ not at all or very little, 4 ¼ very much).
2.2.2. Restorative experiences during the most recent nature-based
recreation visit e potential mediator
Restorative experiences were measured with the Restoration
Outcome Scale (ROS) (Korpela & Ylén, 2009). The scale includes
nine items. In accordance with the previous measures and ﬁndings
of restorative outcomes (Hartig, Lindblom, & Ovefelt, 1998; Staats,
Kieviet, & Hartig, 2003), three of the items reﬂected relaxation
and calmness (“I calmed down”, “I restored and relaxed”, “I got new
spirit for my everyday routines”), one item reﬂected attention
restoration (“My concentration and alertness increased”), two
items reﬂected clearing one’s thoughts (“I forgot everyday worries”,
“My thoughts were clariﬁed”), two items reﬂected subjective vitality (“My vitality and energy increased”, “I gained faith in
tomorrow”), and one item reﬂected self-conﬁdence (“I became
more self-conﬁdent”). The response scale was a 7-point Likert scale
from 1 ¼ not at all to 7 ¼ completely. Based on a factor analysis
(principal axis factoring, oblique direct oblimin-rotation,
KMO ¼ .93, h2 ¼ .55  .75, factor loadings ¼ .74  .87) producing
one single factor, we computed a mean summary score (Cronbach
alpha ¼ .94) for the ROS.
2.2.3. The amount of social company in the most recent naturebased recreation visit e potential mediator
The respondents were asked ﬁrst whether they were alone and
if not, then “the number of people (including themselves) participating in their most recent nature-based recreation visit” with a 6point scale (2, 3, 4, 5, 6e10, or over 10 persons). To include aloneness, it was recoded to a 5-point scale (1 ¼ alone, 2 ¼ 1 person with
me, 3 ¼ 2 persons with me, 4 ¼ 3 persons with me, 5 ¼ four or more
persons with me).
2.2.4. Duration of the most recent nature-based recreation visit e
potential mediator
The respondents were asked to estimate the duration openendedly in hours or minutes or both. Total hours were used in
the analyses. This question has been used in a similar national
outdoor recreation demand inventory also in the year 2000
(Sievänen, 2001). The most recent nature-based recreation visit
included only such nature-based recreation that included physical
activity. The following winter and summer activities (selected from
a structured list) were included: walking for pleasure or ﬁtness,
Nordic walking, jogging, walking or training the dog, orienteering,
bicycling or cross-country bicycling, rock-climbing, cross-country
horseback riding, golf, cross-country skiing, tour skating, and
snowshoeing. Thus, we excluded motorized activities such as
snowmobile driving and less intensive activities like sunbathing,
picnics, and observing or photographing nature. We compared the
distributions of the activities of our two rounds with the
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distributions of rounds 1e4 including the similar question and
found out that the frequency of walking for pleasure or ﬁtness,
Nordic walking, walking or training the dog, and jogging showed no
seasonal differences. In the winter survey, cycling and orienteering
were underrepresented. In the spring survey, cycling was over
represented and cross-country skiing and tour skating underrepresented. Other activities did not show signiﬁcant seasonal
differences.
In this context, we also asked about the physical characteristics
of the location of the most recent nature-based visit with yes/no
statements about the presence of a lake or a pond, a river or a
stream, a forest, grass and plantations, ﬁelds or meadows.
2.2.5. Emotional well-being e the dependent variable
Emotional well-being perceived during the last four weeks was
measured with ﬁve items which comprise the Emotional WellBeing subscale in the Finnish version of the RAND 36-item health
survey 1.0 (Aalto, Aro, Aro, & Mähönen, 1995; Hays, Sherbourne, &
Mazel, 1993). RAND 36 is a widely used health-related quality of life
survey instrument that has been validated in several countries
(Hays & Morales, 2001). The convergent and divergent validity and
internal consistencies of the scales have been investigated in the
Finnish version (Aalto et al., 1995). The items were “Have you been a
very nervous person?, Have you felt so down in the dumps that
nothing could cheer you up?, Have you felt calm and peaceful?,
Have you felt downhearted and blue?, Have you been a happy
person?”. The original response scale was used; this is a 6-point
Likert scale from 1 ¼ all the time to 6 ¼ not at all. For the mean
summary score, the scale was recoded to a 0e100 percentage scale
(where 100 means high emotional well-being) according to the
RAND 36-manual (Aalto et al., 1995).
2.2.6. The overall level of leisure time physical activity e a covariate
The overall level of physical activity was measured with a single
self-report question (“How often do you engage in leisure time
physical activity that lasts 20 min at minimum and that at least
mildly gets you out of breath or causes sweating? Exclude active
transportation”). The response scale was a 5-point Likert scale
from 1 ¼ less than once a week to 5 ¼ ﬁve times per week or more
often. In our measure, we used the recommendation of 20 min
per activity bout and the response options that have been widely
used in previous Finnish population studies (e.g. Peltonen et al.,
2008).
2.2.7. The frequency of active transportation e a covariate
The frequency of active transportation was measured with a
question “How often do you walk or cycle to work or engage in
other types of physical activity while commuting or dealing with
everyday tasks (e.g. shopping, running errands)?”. The response
scale was a 5-point scale from 5 ¼ daily or almost daily around the
year, 4 ¼ 2e3 times per week around the year, 3 ¼ daily or almost
daily during the summer, 2 ¼ 2e3 times per week during the
summer, 1 ¼ less often or infrequently.
2.2.8. Household income e a covariate
Household income was measured with a single question (“How
large, on average, is your monthly household income without
reducing taxes (¼ gross income) and including taxable social security beneﬁts?”). The response scale was an 11-point Likert scale
from 1 ¼ 1000 euro or less, 2 ¼ 1001e2000 euro, 3 ¼ 2001e3000
euro, 4 ¼ 3001e4000 euro, 5 ¼ 4001e5000 euro etc. to 11 ¼ over
10,000 euro.
Register-based age and gender were included as additional
covariates.

2.3. Statistical analysis
In order to achieve adequate statistical power and to assess the
mediation hypothesis (the indirect relationship between an independent and dependent variable via mediator variables) with more
statistical rigour than in the “traditional” mediator variable
approach (based on ordinary regression analyses; Baron & Kenny,
1986), we used non-parametric bootstrap sampling (MacKinnon,
2008; Preacher & Hayes, 2008). To clarify the possibly recursive
direction of the relationship between time spent in nature-based
recreation and emotional well-being, we also investigated the
reversed direction of this relationship (Table 2). Thus, we reversed
independent (X) and dependent (Y) variables in our multiple
mediation model. This analysis tries to tackle the problem of
“conditional probability” by analyzing whether the sizes of the
indirect paths (“effects”) and the amount of explained variance is
equal in both directions (from X to Y, and Y to X).
For both multiple mediation models, we used 5000 bootstrap
resamples utilizing an SPSS macro (Preacher & Hayes, 2008). When
bootstrapping the sampling distribution of the indirect effects (of X
on Y), resamples from the original sample are repeatedly taken and
estimates for the indirect effects are derived from the resampled
data set. Such a method does not impose the assumption of
normality of the sampling distribution, it provides high statistical
power and reduces the likelihood of Type I error (MacKinnon,
2008; Preacher & Hayes, 2008). Point estimates and the biascorrected and accelerated (BCa) 95% conﬁdence intervals of the
unstandardized regression coefﬁcients were derived. When the
conﬁdence interval does not include a value ¼ 0, the coefﬁcient is
signiﬁcantly different from zero. Although the coefﬁcients are unstandardized, all the mediators of the same X / Y effect are
quantiﬁed in the same metric of the dependent variable allowing
for contrast tests of the mediators (Preacher & Hayes, 2008).

3. Results
To test the model of multiple mediators with non-parametric
bootstrap resampling, we started with correlating our variables
with Spearman’s rho (Table 1) because multicollinearity may
attenuate the effects of the mediators in a similar fashion as in
multiple regression (Preacher & Hayes, 2008). The criterion for
acceptable multicollinearity among the mediators was less than
10% of common variance (rho  .32). No multicollinearity was
detected. Only restorative experiences had signiﬁcant correlations
(positive) to both independent and dependent variables which also
correlated positively to each other. All the covariates except gender
were signiﬁcantly correlated to emotional well-being.
Table 2 shows that the model is statistically signiﬁcant and explains 6.9% of the variation in emotional well-being. The simple
relationship (“total effect”) between the average time spent on
nature-based recreation and emotional well-being is positive and
signiﬁcant (B ¼ .53; BCa 95% CI is between .24 and .98, the interval
does not include zero). Only restorative experiences mediate the
connection between the average time spent on nature-based recreation and emotional well-being. The size of the indirect “effect”
from the average time spent on nature-based recreation through
restorative experiences to emotional well-being is B ¼ .48 (BCa 95%
CI is between .20 and .91). Social company and the perceived
duration of the most recent nature-based recreation visit were not
signiﬁcant mediators.
Ninety percent of our respondents reported that their most
recent nature-based recreation visit included forest, 48% reported
the presence of ﬁelds or meadows, 54% grass or plantations, 46% a
lake or a pond, and 41% a river or a stream.
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Table 1
Means, standard deviations and correlations (Spearman rho) between the variables
in the mediation model, selected winter and summer activities (N ¼ 1139  1653
due to missing data).
M
1. Average time spent on
nature-based
outdoor recreation
(score 1e4)
2. Restorative
experiences during the
most recent nature-based
recreation visit
(score 1e7)
3. The amount of
social company in the
most recent nature-based
recreation visit
(score 1e5)
4. Duration of the
most recent nature-based
recreation visit (hrs.)
5. Emotional well-being
(score 0e100)
Covariates:
The overall level of
leisure time
physical activity
(score 1e5)
Frequency of active
transportation
(score 1e5)
Household income
(score 1e11)
Age
Gender (0 ¼ male)

SD

2.

3.

4.

5.

.86 .22** .08** .13** .14**

2.70

4.82

1.03

1.63

.95

.03

.09** .21**

.23** .02

1.38

1.15

.05*

77.47

15.45

3.29

1.22

.14**

3.82

1.40

.08**

4.48

2.30

.11**

44.94
15.82
Female 58.3%

.21**
.01

* ¼ p < .05; ** ¼ p < .01.

Because adding several covariates reduced the sample size
substantially and while active transportation and leisure time
physical activity correlated (rho ¼ .13, p ¼ .000), we also ran our
main mediation model without commuter and transport-related
physical activity. The result remained robust (Adj R2 ¼ .089,
n ¼ 1127) with a signiﬁcant relationship (“total effect”) between the

Table 2
The bootstrap point estimates (unstandardized regression coefﬁcients B), their
standard errors (SE) and 95% conﬁdence intervals (CI, lower and upper bounds) for
the indirect effects of the mediation model between the average time spent on
nature-based recreation and emotional well-being; selected winter and summer
activities (N ¼ 820; 5000 bootstrap samples; Adj R2 ¼ .069, p ¼ .000).
Mediators

Point
estimate, B

SE

Bias-corrected
and accelerated
(BCa) 95% CI
(conﬁdence
interval) of the
coefﬁcients.

Restorative experiences during
the most recent nature-based
recreation visit
The amount of social company
in the most recent nature-based
recreation visit
Duration of the most recent
nature-based recreation visit
TOTAL

.48

.18

.20

.91

.03

.04

.02

.17

.03

.05

.04

.17

.53

.18

.24

.98

Lower

Upper

Note: When the conﬁdence interval does not include a value ¼ 0, the coefﬁcient is
signiﬁcantly different from zero. The model also includes the total effect (TOTAL)
which is the simple relation between IV (independent variable) and DV (dependent
variable) without controlling for other variables.
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average time spent on nature-based recreation and emotional wellbeing (B ¼ .56; SE ¼ .17; BCa 95% CI ¼ .28  .94) and the restorative
experiences (B ¼ .59; SE ¼ .16; BCa 95% CI ¼ .32  .96) being the
only signiﬁcant mediator.
When reversing the independent (X) and dependent variables
(Y) (Adj R2 ¼ .130, n ¼ 820), the total effect of emotional well-being
on the average time spent on nature-based recreation was very
small but signiﬁcant (B ¼ .002; SE ¼ .001; BCa 95%
CI ¼ .0008  .003). Again, only restorative experiences were a
signiﬁcant mediator with a very small coefﬁcient (B ¼ .001;
SE ¼ .001; BCa 95% CI ¼ .0006  .003).
4. Discussion
This survey study found an association between the selfreported participation in nature-based recreation and perceived,
recent emotional well-being. Nature-based recreation included
activities both in green, blue, and white (in the wintertime) spaces.
Studies that have speciﬁcally tested the relative importance of
several mediating mechanisms between nature-based recreation
and well-being are still few and the evidence remains inconsistent.
This study adds evidence to the importance of restorative experiences as a mediator between the participation in nature-based
recreation and emotional well-being. We found evidence that
restorative experiences in the most recent nature-based recreation
visit but not the amount of social company or the duration of the
visit mediated the association between the average time spent on
nature-based recreation and emotional well-being. The overall
level of leisure time physical activity, the frequency of active
transportation, age, gender and household income were adjusted
for in the analysis. This result differs from a previous study where
attention restoration did not mediate between the greenness of the
local environment and well-being. The difference might be due to
the fact that in the current study, restorative experiences were
measured with state-like items in contrast to items reﬂecting a
general, trait-like ability to concentrate in the previous study (van
Herzele & de Vries, 2012). Thus, the present result refers to the
importance of experiencing calmness, getting new spirit and vitality for the everyday routines, forgetting everyday worries, clarifying one’s thoughts, and gaining faith in tomorrow during naturebased recreation. As these experiences rather than the duration of
the visit were important, we might re-recommend our previous
idea of “favorite place prescriptions” for public health purposes
(Korpela, Ylén, Tyrväinen, & Silvennoinen, 2008). In these prescriptions, people are advised to visit natural favourite places in the
vicinity and report their experiences in them. The aim is to sensitize
people to their physical environment and divert the focus of health
counselling away from physical exercise per se in population
groups who are inactive or insensitive to exercise prescriptions.
In our data, 90% of the respondents reported the presence of a
forest and 46% a lake or a pond in their most recent nature-based
recreation visit. In the winter survey round, there was also snow
so that our data consists of green, blue and white environments. For
environmental management and planning, however, it would be
advantageous in future research to get a better and more detailed
description of the nature environments which best provide
restorative experiences. It is known that the demand for various
nature-area qualities is culturally dependent and varies throughout
Europe. In Finland, as in Sweden and Norway, people have relatively close bonds to nature and are still familiar with using and
experiencing relatively large nature areas, often forests, even in
urban areas (Tyrväinen, Mäkinen, & Schipperijn, 2007).
The present negative results concerning social company and the
duration of the recreation visit also differ from those studies that
have measured similar but not identical mediators: there is
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evidence of recreational walking and social coherence as mediating
mechanisms between the availability of residential green space and
aspects of well-being (Sugiyama et al., 2008; de Vries et al., 2009).
Our national, heterogeneous sample including people with various
recreation motives may have masked the effect of social company
which may be important in some population subgroups such as
among elderly women for safety reasons or among “social selfdevelopers” willing to meet new people in nature recreation (see
Konu & Kajala, 2012). In general, however, the motives linked to
experiencing peace and quietness as well as solitude rank relatively
high among Finns (Silvennoinen & Tyrväinen, 2001). Furthermore,
as the mediators describe only the most recent recreation visit and
we had no information about the typicality of this visit, the relations of our variables may differ from the average situation in the
respondents’ lives. Thus, we are reluctant to conclude on the basis
of the present study that social company or duration of the visit are
generally irrelevant or unimportant but further comparative
studies in these lines are called for.
Despite the survey was conducted in winter and spring 2009, we
found no strong seasonal effects. We compared the frequency of the
activities in our two survey rounds with rounds 1e4 including the
similar question and found out that the frequency of walking for
pleasure or ﬁtness, Nordic walking, walking or training the dog, and
jogging showed no seasonal differences e these are among the
most popular close-to-home outdoor activities in Finland in all four
seasons (Sievänen & Neuvonen, 2011). Thus, our result can most
reliably be generalized to these outdoor activities. A more detailed
analysis and categorisation of activities according to, for example,
their level of intensity is called for in future studies.
Methodological limitations of our study include the sample size
which decreased in the mediation models because of missing data
and pre-selected activities during the most recent nature-based
recreation visit. The data is also biased according to gender and
age: females were more active than males and the respondents
older than 45 years were more active than the younger age groups
to respond to this survey. Thus, the results can not be generalized to
the Finnish population without further studies. Other limitations
include self-report measures, partly with single items, precluding
the assessments of reliability. It is also common knowledge that
self-report measures may suffer from social desirability, agreeing
and memory bias effects (Cooper, 1998).
Our results also showed that the relationship between naturebased recreation and emotional well-being may go in both directions, but the strength of the indirect path (“effect”) from the
average time spent in nature-based recreation through restorative
experiences to emotional well-being was signiﬁcantly higher
(B ¼ .48) than in the reversed model (B ¼ .002). Thus, our correlational main result indicates that the longer time in nature-based
recreation associated with restorative experiences the better
emotional well-being perceived four weeks backwards. However,
the direction of this relationship and causality can be adequately
solved only by using a longitudinal design, the lack of which is a
limitation of our study.
Competing interest
None to declare.
Contributorship statement
All the authors had a substantial contribution to the conception
and design, interpretation of data, revising the article draft critically
for important intellectual content, and ﬁnal approval of the version
published. There is no one else who fulﬁls the criteria but has not
been included as an author.

No permission from the ethics committee was needed for this
study.
Acknowledgements
We are thankful for our colleagues Tuija Sievänen, Eeva Karjalainen, and Eija Pouta who belong to the research team and took
part in the planning of the study. We also thank psychology graduate student Sini Kivimäki for preliminary data analysis.
This work used data of the Finnish national outdoor recreation
demand inventory (LVVI) which was supported ﬁnancially by the
Ministry of Education and Culture, and the Ministry of the Environment [YTA022].
References
Aalto, A..eM., Aro, S., Aro, A. R., & Mähönen, M. (1995). RAND 36-item health survey
1,0. In Suomenkielinen versio terveyteen liittyvän elämänlaadun kyselystä, tutkimuksia, 101. Helsinki: STAKES.
Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psychology, 51, 1173e1182.
Bauman, A. E. (2004). Updating the evidence that physical activity is good for health
e an epidemiological review 2000e2003. Journal of Science and Medicine in
Sport, 7(Suppl.), 6e19.
Berman, M. G., Jonides, J., & Kaplan, S. (2008). The cognitive beneﬁts of interacting
with nature. Psychological Science, 19, 1207e1212.
Bowler, D. E., Buyung-Ali, L. M., Knight, T. M., & Pullin, A. S. (2010). A systematic
review of evidence for the added beneﬁts to health of exposure to natural
environments. BMC Public Health, 10, 456e465.
Conn, V. S. (2010). Anxiety outcomes after physical activity interventions: Metaanalysis ﬁndings. Nursing Research, 59, 224e231.
Cooper, C. (1998). Individual differences. London: Arnold.
Diener, E., Suh, E. M., Lucas, R. E., & Smith, H. L. (1999). Subjective well-being: Three
decades of progress. Psychological Bulletin, 125, 276e302.
Giles-Corti, B., & Donovan, R. J. (2002). The relative inﬂuence of individual, social
and physical environment determinants of physical activity. Social Science &
Medicine, 54, 1793e1812.
Gonzalez, M. T., Hartig, T., Patil, G. G., Martinsen, E. W., & Kirkevold, M. (2011).
A prospective study of group cohesiveness in therapeutic horticulture for
clinical depression. International Journal of Mental Health Nursing, 20, 119e129.
Hartig, T., Evans, G. W., Jamner, L. D., Davis, D. S., & Gärling, T. (2003). Tracking
restoration in natural and urban ﬁeld settings. Journal of Environmental Psychology, 23, 109e123.
Hartig, T., Lindblom, K., & Ovefelt, K. (1998). The home and near-home area offer
restoration opportunities differentiated by gender. Scandinavian Housing and
Planning Research, 15(Suppl.), 283e296.
Hays, R. D., Sherbourne, C. D., & Mazel, R. M. (1993). The RAND 36-item health
survey 1.0. Health Economics, 2, 217e227.
Hays, R. D., & Morales, L. S. (2001). The RAND-36 measure of health-related quality
of life. The Finnish Medical Society Duodecim Annals of Medicine, 33, 350e357.
van Herzele, A., & de Vries, S. (2012). Linking green space to health: A comparative
study of two urban neighbourhoods in Ghent, Belgium. Population & Environment, 34, 171e193. http://dx.doi.org/10.1007/s11111-011-0153-1.
Humpel, N., Owen, N., Leslie, E., Marshall, A. L., Bauman, A. E., & Sallis, J. F. (2004).
Associations of location and perceived environmental attributes with walking
in neighborhoods. American Journal of Health Promotion, 18, 239e242.
Johansson, M., Hartig, T., & Staats, H. (2011). Psychological beneﬁts of walking:
Moderation by company and outdoor environment. Applied Psychology: Health
and Well-Being, 3, 261e280.
Kaplan, R., & Kaplan, S. (1989). The experience of nature: A psychological perspective.
Cambridge: Cambridge University Press.
Kim, W., Lim, S.-K., Chung, E.-J., & Woo, J. M. (2009). The effect of cognitive behavior
therapy-based psychotherapy applied in a forest environment on physiological
changes and remission of major depressive disorder. Psychiatry Investigation, 6,
245e254.
Konu, H., & Kajala, L. (2012). Segmenting protected area visitors based on their
motivations. Nature Protection Publications of Metsähallitus. Series A, 194
Accessed 09.08.13 http://julkaisut.metsa.ﬁ/assets/pdf/lp/Asarja/a194.pdf.
Korpela, K., & Ylén, M. (2009). Effectiveness of favorite place prescriptions: A ﬁeld
experiment. American Journal of Preventive Medicine, 36, 435e438.
Korpela, K., Ylén, M., Tyrväinen, L., & Silvennoinen, H. (2008). Determinants of
restorative experiences in everyday favourite places. Health & Place, 14, 636e
652.
Korpela, K., Ylén, M., Tyrväinen, L., & Silvennoinen, H. (2010). Favorite green,
waterside and urban environments, restorative experiences and perceived
health in Finland. Health Promotion International, 25, 200e209.
Kuo, F. E., Sullivan, W. C., Coley, R. L., & Brunson, L. (1998). Fertile ground for
community: Inner-city neighborhood common spaces. American Journal of
Community Psychology, 26, 823e851.

K. Korpela et al. / Journal of Environmental Psychology 37 (2014) 1e7
Kweon, B.-S., Sullivan, W. C., & Wiley, A. R. (1998). Green common spaces and the
social integration of inner-city older adults. Environment & Behavior, 30, 832e858.
Maas, J., van Dillen, S., Verheij, R. A., & Groenewegen, P. P. (2009). Social contacts as
a possible mechanism behind the relation between green space and health.
Health & Place, 15, 586e595.
Maas, J., van Winsum-Westra, M., Verheij, R. A., Spreeuwenberg, P., &
Groenewegen, P. P. (2009). Does green space in the living environment inﬂuence
people’s feelings of social safety? Environment and Planning A, 41, 1763e1777.
Maas, J., Verheij, R. A., Spreeuwenberg, P., & Groenewegen, P. P. (2008). Physical
activity as a possible mechanism behind the relation between green space and
health: A multilevel analysis. BMC Public Health, 8, 1e13.
Maas, J., Verheij, R. A., deVries, S., Spreeuwenberg, P., Schellevis, F. G., &
Groenewegen, P. P. (2009). Morbidity is related to a green living environment.
Journal of Epidemiology & Community Health, 63, 967e973.
MacKinnon, D. P. (2008). Introduction to statistical mediation analysis. New York:
Psychology Press.
Mitchell, R., & Popham, F. (2008). Effect of exposure to natural environment on
health inequalities: An observational population study. The Lancet, 372, 1655e
1660.
Netz, Y., Wu, M.-J., Becker, B. J., & Tenenbaum, G. (2005). Physical activity and
psychological well-being in advanced age: A meta-analysis of intervention
studies. Psychology and Aging, 20, 272e284.
Oweis, P., & Spinks, W. L. (2001). Psychological outcomes of physical activity: A
theoretical perspective. Journal of Human Movement Studies, 40, 351e375.
Park, B. J., Tsunetsugu, Y., Kasetani, T., Kagawa, T., & Miyazaki, Y. (2010). The physiological effects of Shinrin-Yoku (taking in the forest atmosphere or forest
bathing): Evidence from ﬁeld experiments in 24 forests across Japan. Environmental Health and Preventive Medicine, 15, 18e26.
Peltonen, M., Harald, K., Männistö, S., Saarikoski, L., Lund, L., Sundvall, J., et al.
(2008). Kansallinen FINRISKI 2007 eterveystutkimus. Tutkimuksen toteutus ja
tulokset. Taulukkoliite [The national FINRISKI 2007 health study. Procedure and
results. Table appendix] (p. B35). Kansanterveyslaitoksen julkaisuja.
Peluso, M. A. M., & de Andrade, L. S. G. (2005). Physical activity and mental health:
The association between exercise and mood. Clinics, 60, 61e70.
Perkins, S., Searight, H. R., & Ratwick, S. (2011). Walking in a natural winter setting
to relieve attention fatigue: A pilot study. Psychology, 2, 777e780. http://
dx.doi.org/10.4236/psych.2011.28119.
Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for
assessing and comparing indirect effects in multiple mediator models. Behavior
Research Methods, 40, 879e891.
Richardson, E. A., & Mitchell, R. (2010). Gender differences in relationships between
urban green space and health in the United Kingdom. Social Science & Medicine,
71, 568e575.
Richardson, E. A., Mitchell, R., Hartig, T., de Vries, S., Astell-Burt, T., & Frumkin, H.
(2012). Green cities and health: A question of scale? Journal of Epidemiology &
Community Health, 66, 160e165.
Ryan, R. M., Weinstein, N., Bernstein, J., Brown, K. W., Mistretta, L., & Gagné, M.
(2010). Vitalizing effects of being outdoors and in nature. Journal of Environmental Psychology, 30, 159e168.
Sievänen, T. (Ed.). (2001). Luonnon virkistyskäyttö 2000 [Outdoor recreation 2000].
Finnish Forest Research Institute. Research report 802. Vammalan kirjapaino:
Metla, Vantaan tutkimuskeskus.
Sievänen, T., & Neuvonen, M. (Eds.). (2011). Luonnon virkistyskäyttö 2010 [Outdoor
recreation 2010]. Metla. working papers 212. Accessed 09.08.13 http://www.
metla.ﬁ/julkaisut/workingpapers/2011/mwp212.htm.
Silvennoinen, H., & Tyrväinen, L. (2001). Luontomatkailun kysyntä Suomessa ja
asiakkaiden ympäristötoiveet [Demand for nature-based tourism and

7

environmental preferences of clients in Finland]. In T. Sievänen (Ed.), Luonnon
virkistyskäyttö 2000 [Outdoor recreation 2000] (pp. 112e127). Finnish Forest
Research Institute. Research report 802.
Staats, H., Kieviet, A., & Hartig, T. (2003). Where to recover from attentional fatigue:
An expectancy-value analysis of environmental preference. Journal of Environmental Psychology, 23, 147e157.
Staats, H., van Gemerden, E., & Hartig, T. (2010). Preference for restorative situations: Interactive effects of attentional state, activity-in-environment, and social
context. Leisure Sciences, 32, 401e417.
Ströhle, A. (2009). Physical activity, exercise, depression and anxiety disorders.
Biological Psychiatry, 116, 777e784.
Sugiyama, T., Leslie, E., Giles-Corti, B., & Owen, N. (2008). Associations of neighbourhood greenness with physical and mental health: Do walking, social
coherence and local social interaction explain the relationships? Journal of
Epidemiology & Community Health, 62, e9. http://dx.doi.org/10.1136/
jech.2007.064287.
Sullivan, W. C., Kuo, F. E., & DePooter, S. F. (2004). The fruit of urban nature: Vital
neighborhood spaces. Environment & Behavior, 36, 678e700.
Suomen virallinen tilasto (SVT). (2011). Väestön tieto- ja viestintätekniikan käyttö, 1.
Internetyhteydet ja internetin käyttö [Ofﬁcial statistics of Finland. Use of information and communications technology. Internet connections and internet use].
Helsinki: Tilastokeskus Accessed 09.08.13 http://www.stat.ﬁ/til/sutivi/2011/
sutivi_2011_2011-11-02_kat_001_ﬁ.html.
Takano, T., Nakamura, K., & Watanabe, M. (2002). Urban residential environments
and senior citizens’ longevity in megacity areas: The importance of walkable
green spaces. Journal of Epidemiology & Community Health, 56, 913e918.
Tyrväinen, L., Mäkinen, K., & Schipperijn, J. (2007). Tools for mapping social values
of urban woodlands and other green areas. Landscape and Urban Planning, 79,
5e19.
Ulrich, R. S. (1983). Aesthetic and affective response to natural environment. In
I. Altman, & J. F. Wohlwill (Eds.), Vol. 6. Human behavior and environment: Advances in theory and research (pp. 85e125). New York: Plenum Press.
Virtanen, V., Nyberg, R., Salonen, R., Neuvonen, M., & Sievänen, T. (2011). LVVI2 e
seurantatutkimuksen aineisto ja menetelmät [LVVI2 study, data and methods] (pp.
19e35). Metla. working papers 212.
de Vries, S., van Dillen, S., Groenewegen, P., & Spreeuwenberg, P. (2009). Nearby
nature and human health: stress relief, social cohesion and physical activity as
possible mediators. Book of Abstracts. In U. Pröbstl (Ed.), 15th International
symposium on society and resource management (p. 70). Vienna: Austria www.
nas.boku.ac.at/ﬁleadmin/_/H93/H933/Personen/Paul_Brojo/new_10.12.2010_/
ISSRM_2009_Book_of_Abstracts.pdf Accessed 18.04.12.
de Vries, S., Classen, T., Eigenheer-Hug, S.-M., Korpela, K., Maas, J., Mitchell, R., et al.
(2011). Contributions of natural environments to physical activity. Theory and
evidence base. In K. Nilsson, et al. (Eds.), Forests, trees and human health (pp.
205e243). New York: Springer.
de Vries, S., Verheij, R. A., Groenewegen, P. P., & Spreeuwenberg, P. (2003). Natural
environments e healthy environments? An exploratory analysis of the relationship between greenspace and health. Environment and Planning A, 35, 1717e
1731.
Völker, S., & Kistemann, T. (2011). The impact of blue space on human health and
well-being e Salutogenetic health effects of inland surface waters: A review.
International Journal of Hygiene and Environmental Health, 214, 449e460.
Ward Thompson, C., & Aspinall, P. A. (2011). Natural environments and their impact
on activity, health, and quality of life. Applied Psychology: Health and Well-Being,
3, 230e260.
Wood, L., & Giles-Corti, B. (2008). Is there a place for social capital in the psychology
of health and place? Journal of Environmental Psychology, 28, 154e163.

