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HIGHLIGHTS

o The quality of adolescent outdoor life is positively associated with well-being.
e Examined differences between seasons, sexes and living environments.

o Girls were less satisfied with their outdoor environments than boys.

e Suburban areas were perceived as safer than rural and urban areas.

e The Covid-19 pandemic had limited effect on adolescents’ time spent outdoors.

ARTICLE INFO ABSTRACT

Keywords: This study investigates the relationship between outdoor life and the well-being and self-esteem of Swedish
Youth adolescents aged 12-15 years old (n = 320), residing in three different living environments in the south of
Mental health Sweden. The study employed a questionnaire that was administered twice during a school year that included
Outdoor environment . . . . . ) .
Public space ques.tl.ons on time spent outdoors, env.lronmental quality and .the pt?rcelv.ed benefit of the outdoor environment.
Neighbourhood Additionally, the study used standardized scales to measure life satisfaction, self-esteem and mental health. The
Planning results of the study revealed that adolescents who had more positive perceptions of their outdoor environment
and being outdoors reported higher life satisfaction and self-esteem, as well as better mental health. Notably,
girls’ generally perceived their outdoor environments as lower quality compared to boys across different seasons.
Furthermore, variations between living environments and seasons were also observed. Overall, the study un-
derscores the importance of promoting outdoor life and highlights specific areas planners should address to
create outdoor environments with possible benefits for the well-being of adolescents of different ages, sexes and
living in different communities.

1. Background

When adolescents have the resources to meet their needs and aspi-
rations, they thrive and can realise their capacity (Chawla, 2015; Patton
et al., 2016). These resources may come from within the individual or
their surroundings (Bronfenbrenner, 1994). Well-being can be seen as an
ongoing process of interaction between the resources available to an
individual and their needs, including their capacity to meet life’s chal-
lenges and achieve their goals (Dodge, Daly, Huyton, & Sanders, 2012;
Lercher, 2003). Environments which lack the resources individuals
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might need can thus be seen as failing to provide the conditions neces-
sary for well-being, making the study of environmental quality essential
(Devlin, 2018). Well-being is multidimensional, specific to an in-
dividual’s experiences and culture (King, Reno, & Novo, 2014), and
includes both positive (salutogenic) and negative (pathologic) aspects
co-existing together (Dodge et al., 2012; Karademas, 2007). Well-being
can be seen as the presence of positive attributes, such as life satisfaction
and positive affect, and the absence of negative attributes, such as stress,
risky behaviours and negative affect (Diener & Ryan, 2009). Individuals
actively participate in the creation of their own well-being by using the
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resources available to them to meet their needs (Korpela, 1992; Lercher,
2003). Through a process of self-regulation, individuals use attributes in
their environment to mitigate possible threats and restore and build
capacities (Korpela, 1992; Markevych et al., 2017). People’s own eval-
uations of their lives and environments are therefore central to the study
of well-being (Diener & Ryan, 2009).

Mental health problems among adolescents are a primary public
health concern in many high-income countries (Bor, Dean, Najman, &
Hayatbakhsh, 2014; Collishaw & Sellers, 2020; Erskine et al., 2015),
including Sweden, where self-reported complaints, such as stress and
psychosomatic symptoms, have increased (Bremberg, 2015; Laundy
Frisenstam, Van Den Bosch, Chen, Friberg, & Osika, 2017; Lofstedt,
Arnarsson, Corell, Lyyra, Madsen, Torsheim, & Eriksson, 2020). This
trend is especially prominent among Swedish secondary school students,
and girls in particular (Hagquist, 2015; Lofstedt et al., 2020), with ad-
olescents living in cities more likely to report psychosomatic symptoms
(Laundy Frisenstam et al., 2017). Despite these trends, levels of life
satisfaction have remained relatively stable in recent decades (Folk-
halsomyndigheten, 2018). Studies have also suggested that the well-
being of Swedish adolescents was largely unaffected by the Covid-19
pandemic, which has been attributed to the fact that secondary
schools and related routines continued as normal for the most part
during the pandemic (Chen, Osika, Henriksson, Dahlstrand, & Friberg,
2022; Horbo, Johansson, Garnow, Garmy, & Einberg, 2021).

It has been suggested that humans possess an innate desire to
enhance their fit with the environment (Uzzell & Moser, 2006).
Adolescence is a critical period for expanding one’s range of movement
and discovering what everyday environments have to offer, and the
increasing autonomy during this period is essential for this (Cox, 2020).
By exploring their environment, young people develop environmental
strategies to meet their needs and actively contribute to their own
development (Korpela, 2002). Environments rich in affordances there-
fore stand a better chance of meeting individual needs (Kytta, Broberg,
& Kahila, 2012). Affordances refer to the functional significance of an
environment as perceived by the individual (Heft, 2010). In line with
this, the concept of developmental affordances has been utilised to
connect environmental affordances with the specific developmental
tasks of adolescents (Owens, 2017). In addition, independent mobility,
or the ability to move about without adult supervision, is associated with
increased opportunities for physical activity, nature contact and social
interaction (Cox, 2020; Owens, 2020). Independent mobility and the
actualisation of affordances are essential components of youth-friendly
environments (Kytta, 2004). It is also important to consider how
young people interact with and attribute meaning to their environment
(Kytta & Broberg, 2014; Lopes, Cordovil, & Neto, 2018). Developing
attachments to place can contribute to the satisfaction of key psycho-
logical needs such as belonging and self-esteem (Jack, 2008; Scannell &
Gifford, 2017), as well as feelings of safety, security and comfort (Col-
burn, Pratt, Mueller, & Tompsett, 2020; Whitlock, 2007). As many
mental health problems in adulthood have their roots in adolescence
(Solmi et al., 2022), the attitudes, behaviours and values formed in
relation to place during adolescence can play a key role for long-term
health and well-being (Fleary, Joseph, & Pappagianopoulos, 2018;
Sawyer et al., 2012).

The quality of outdoor environments has received increasing atten-
tion as a source of adolescent well-being (Fleckney & Bentley, 2021;
Mavoa et al., 2019; Nordbg, Nordh, Raanaas, & Aamodt, 2020; Zhang,
Mavoa, Zhao, Raphael, & Smith, 2020; Wales, Mértensson, Hoff, &
Jansson, 2022), providing opportunities for socialising, physical activity
and retreat (Clark & Uzzell, 2006; Owens, 2020). Public spaces can also
serve adolescents’ overall development, social relations, identity for-
mation and emotional connections to place (Fleckney & Bentley, 2021;
Owens, 2020). However, urban planning practices, such as densifica-
tion, and concerns about safety and lifestyle have been linked to nega-
tive consequences for Swedish adolescents’ access to and use of their
surroundings (Cele, 2015; Sandberg, 2012). It has also been suggested
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that Swedish adolescents’ needs are often overlooked in planning pro-
cesses (Cele & van der Burgt, 2013; Sundevall & Jansson, 2020). Ado-
lescents’ use of public spaces is also complex and often contested, and
they may be perceived as both at risk and a source of risk for others
(Brunelle, Brussoni, Herrington, Matsuba, & Pratt, 2018; Cox, 2020). For
this reason, adolescents are regularly excluded from public spaces
through the use of public policy and urban design practices a (Owens,
2002; Pyyry & Tani, 2016). Moreover, cyberspace has become an
increasingly significant space for socialising, playing and identity for-
mation (Mesch, 2010), with possible implications for adolescents’
relationship with their local outdoor environments (Jensen, 2011).
While there is a general concern adolescents are spending less time
outdoors and more time indoors on digital devices (Larson et al., 2018;
Oswald, Rumbold, Kedzior, & Moore, 2020), relatively little is known
about the outdoor lives of Swedish adolescents. A 2015 study found that
boys spent more time both outdoors and on screens compared to girls
(Winkvist et al., 2015), while another study found that outdoor time
during school decreased significantly with age across all seasons (Pagels,
Raustorp, Guban, Froberg, & Boldemann, 2016). Studies on the effects of
the Covid-19 pandemic are mixed, with some studies suggesting in-
creases in both screen and outdoor time among Swedish adolescents
(Kerekes et al., 2021; Martinsson, Garmy, & Einberg, 2022), while other
reports suggest no significant changes in health behaviours (Chen et al.,
2022).

The study of the relationship between the outdoor environment and
well-being is more precisely the study of the relationship between an
individual and their specific environment (Moser, 2009), and this
perception is influenced both by the unique qualities of the environment
and the bond between the individual and place (Chatterjee, 2005;
Horelli, 2006). Failure to recognise and accommodate adolescents’
needs in the process of placemaking can lead to a mismatch between
their needs and the affordances provided by the outdoor environment.
Understanding how adolescents’ experience and perceive their living
environments can therefore provide valuable insight into the success of
society (e.g., parents, urban planners, schools) to meet their environ-
mental needs. Although individuals’ perceptions of their surroundings
are unique, places are not typically designed with specific individuals in
mind (Horelli, 2007). Thus, exploring how places can meet the needs of
adolescents as a group can improve the “collective environment fit” of
this age group (Horelli, 2007). In this study, we aim to investigate how
Swedish adolescents perceive their everyday outdoor environments. We
define this concept as the “quality of adolescent outdoor life.”

This study investigates the quality of adolescent outdoor life and its
relationship with the well-being and self-esteem of adolescents aged
12-15 year olds in the south of Sweden. The aim is to improve our un-
derstanding of how Swedish adolescents perceive and use their everyday
outdoor environments with benefits for their overall well-being. To
achieve this, this paper aims to address three key questions:

e How much time do Swedish adolescents spend outdoors?

e How do perceptions and use of outdoor environments differ between
sexes, seasons and living environments?

e What are the associations between perceptions and use of outdoor
environments and adolescent well-being and self-esteem?

2. Study design and sampling
2.1. Methods

This paper presents results from a questionnaire that is part of a
larger mixed methods study examining adolescent outdoor life and well-
being. In the present study, Grade 7 and 8 students from schools in three
different living environments (rural, urban and suburban) in the south of
Sweden completed a paper questionnaire during school time, once
during the autumn/winter of 2020 and again during the spring/summer
of 2021. The questionnaire, which took 15-30 min to complete,
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included self-report measures of their time spent outdoors, their per-
ceptions and use of the outdoor environment, their well-being and self-
esteem. Ethics approval was attained from the Swedish Ethical Review
Authority (Dnr 2019-06487).

The questionnaire was completed by 320 students between October
2020 and January 2021 and again by 208 students between May and
June 2021, of which 189 completed it on both occasions while 19 filled
it in on the second occasion only. Approximately 57 % of the partici-
pants were girls in both periods. Participants were 12-15 years old
(mean = 13.3; SD = 0.6 autumn/winter and mean = 13.8; SD = 0.7
spring/summer). The average daily temperature during the autumn/
winter period ranged between 7 and 10 °C in October and 0 °C in
January, with an average of 45 sunshine hours per month and sunset
between 3:30-4:30 pm. The average daily temperature during the
spring/summer ranged between 11 and 16 °C, with an average of 260
sunshine hours per month and sunset between 9:00-10:00 pm. See
Table 1 for a summary of the demographic characteristics of the sample.

The three subsamples in this study were selected to represent
different living conditions commonly found among families with ado-
lescents in Sweden. The urban sample is from a coastal city of roughly
360,000 people, including students from three schools in neighbour-
hoods dominated by three to five-story apartment buildings with
courtyards as well as students from a school in a neighbourhood domi-
nated by a mix of detached and terraced houses with some apartments
and its own main street with shops and restaurants. The suburban
sample included students from a commuter village located 20 km
outside of the coastal city, with a population of around 4,000 people,
and dominated by detached houses with private gardens. A previous
study in this village revealed high levels of independent mobility among
10-11 year olds (Wales, Méartensson, & Jansson, 2021). Finally, the rural
sample included students from schools in two inland communities from
the same municipality, with populations of 10,000 and 4,500 people.
The neighbourhoods are dominated by detached houses with gardens,
with easy access to surrounding coniferous forests and lakes. The nearest
larger city is located 90 min away by car.

2.2. Measures

Before commencing data collection, the questionnaire was pre-tested
with a small focus group of four 13-15 year olds. Participants completed
the questionnaire and provided feedback on any questions that were
difficult or unclear. They were also asked to provide alternative word-
ings if necessary. Based on this feedback the questionnaire was revised.
Next, the revised questionnaire was pilot tested with a class of 58 ninth
grade students to assess its comprehensibility and appropriateness for
the target age group. Feedback was used to further refine the ques-
tionnaire before it was administered.

2.2.1. Independent variables
Participants were first asked to state their age, birth year and sex
(based on the question “I am: boy/girl/other”). The next section

Table 1
Summary of the demographic characteristics of the sample.
autumn/winter spring/summer
n = 320 n = 208
Demographics
Age, mean (SD) 13.3 (0.613) 13.8 (0.663)
Boy, n (%) 137 (42.8) 88 (42.3)
Girl, n (%) 182 (56.9) 119 (57.2)
Sex = other, n (%) 1(0.3) 1(0.5)
Grade 7, n (%) 206 (64.4) 155 (74.5)
Grade 8, n (%) 114 (35.6) 53 (25.5)
Urban, n (%) 87 (27.2) 32 (15.49)
Suburban, n (%) 116 (36.2) 71 (34.1)
Rural, n (%) 117 (36.6) 105 (50.5)
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included questions about time spent outdoors. Participants were asked
how much time they had spent outdoors (>one hour, 30-60 min, <30
min) on weekdays and weekends in the weeks preceding the completion
of the questionnaire. In order to capture possible influences from the
Covid-19 outbreak in February 2020, they were also asked if they
thought they had spent more, the same or less time outdoors than
normal during the spring and autumn of 2020 (asked in autumn/winter
2020) and the winter of 2020 and spring of 2021 (asked in spring/
summer 2021).

The 20-item Quality of Adolescent Outdoor Life Scale (QAOLS) was
created for the specific purpose of this study and contains five subscales.
The face and concept validity of the items was scrutinized by experi-
enced researchers in the field of outdoor environments for children. The
scale includes items relating to adolescents’ use and perception of their
everyday outdoor environments. Independent mobility was assessed
using four items (e.g. “I can easily move around on my own outdoors”),
perceived affordances was assessed using five items (e.g. “There are lots
of different things I can do”), perceived safety was assessed using three
items (e.g. “I feel safe outdoors during the day™), emotional affinity
toward being outdoors was assessed using four items (e.g. “I feel happy
when I am outdoors”) and perceived time spent outdoors was assessed
using four items (e.g. “I spend a lot of time outdoors™). A 6-point scale
was used and participants indicated their agreement with each state-
ment with a higher value indicating a higher quality of outdoor life.
Cronbach’s alpha for the scale was 0.88 for both autumn/winter and
spring/summer.

The perceived benefit of the outdoor environment contains three items
on how the participants evaluate the role of the outdoor environment
and its potential benefits for their lives at large: The outdoor environ-
ment where I live is “good for me”, “good for my health” and “good for
my social life.” Agreement with each item was indicated on a 6-point
scale. A higher value indicates they perceive the outdoor environment
as more beneficial for them. Cronbach’s alpha was 0.83 for both
autumn/winter and spring/summer.

2.2.2. Dependent variables

Subjective well-being in recent weeks was measured using two
scales. The 7-item Students’ Life Satisfaction Scale (SLSS; Huebner, 1991)
was used to measure participants’ overall satisfaction with their lives in
recent weeks (e.g. “I have a good life”). Cronbach’s alpha for this scale
was 0.87 in autumn/winter and 0.89 in spring/summer. The 40-item
Multidimensional Student Life Satisfaction Scale (MSLSS; Huebner, 1994;
Huebner & Gilman, 2002) was used to assess participants’ satisfaction
with five important life domains: self, school, friends, family and living
environment. Both scales use 6-point scales, with higher mean scores
indicating higher levels of life satisfaction. All negative items were
reversed before mean scores were calculated. Cronbach’s alpha was 0.93
for both autumn/winter and spring/summer.

Rosenberg’s Self-Esteem Scale (Rosenberg, 1965) measured self-
esteem. The scale includes ten items (e.g., “On the whole, I am satis-
fied with myself”). A 4-point scale was used, with a higher mean score
indicating better self-esteem. All negative items were reversed before
mean scores were calculated. Cronbach’s alpha was 0.90 for autumn/
winter and 0.92 for spring/summer.

The Depression, Anxiety and Stress Scale-21 (DASS-21; Lovibond &
Lovibond, 1995) was used to measure mental health (i.e. negative
emotional states) during the previous week. Depression was measured
using seven items measuring symptoms such as lack of interest (e.g., “I
felt that I had lost interest in just about everything™) and hopelessness (e.
g., “I felt that I had nothing to look forward to™"). Anxiety was measured
using seven items measuring symptoms such as autonomic arousal (e.g.,
“I felt scared without any good reason”) and skeletal muscle effects (e.g.,
“I experienced trembling e.g., in the hands™). Stress was measured using
seven items measuring symptoms such as difficulty relaxing (e.g., “I
found it difficult to relax™) and being easily agitated (e.g., “I found
myself getting upset rather easily”). Each item was scored 0-3, with a
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higher mean score indicating poorer mental health. Cronbach’s alpha
for DASS-21 was 0.91 for autumn/winter and 0.93 for spring/summer.

2.3. Statistical analysis

The analyses were conducted using IBM SPSS Statistics 26 and R
version 4.1.2. Both autumn/winter and spring/summer had less than 3
% missing data overall and missing values were therefore imputed using
the expectation maximization algorithm (Tabachnick & Fidell, 2013). A
handful of univariate outliers in both autumn/winter and spring/sum-
mer were identified after examining histograms and boxplots and cases
deemed deviant were assigned a new score for the specific variable that
was one unit larger or smaller (0.1) than the next most extreme score
that was not deemed an outlier in order to make them less problematic
(Tabachnick & Fidell, 2013). After examining Mahalanobis distances,
nine cases (p < 0.001) were identified as being multivariate outliers and
were subsequently removed from all analyses. In order to be able to
include an individual who identified as “other” for sex in analysis, they
were coded as a girl because their responses were better aligned with
those observed in girls than boys. However, in analyses specifically
focusing on statistical differences between sexes, such as differences in
QAOLS scores between boys and girls, this individual was not included.

For comparisons between time spent outdoors, a chi-square test is
used for independent samples and a sign test for paired samples, with 5
% as the level of significance. To see if there were any significant dif-
ferences in QAOLS scores (including subscales) and perceived benefit
scores according to sex, season and living environment, a mixed model
with person (=ID) as random variable and the fixed factors sex (girl or
boy), season (autumn/winter or spring/summer) and living environ-
ment (rural, suburban or urban) was used with interactions as fixed
factors. Tukey’s post hoc test with significance level p < 0.05 was used
to explore significant differences between the least squares means. To
analyse the model, the function Imer from package lme4 in R was used,
and for the post hoc tests the function emmeans from package emmeans.

Finally, separate hierarchical multiple linear regression analyses
were performed for each of the four dependent variables to investigate
the specific contribution of independent variables. The same was per-
formed for the five dimensions of MSLSS. Independent variables were
entered in four steps for each model. Model 1 controlled for de-
mographics factors (sex and living environment). Age, grade and school
effects were controlled for but were removed from models due to non-
significant results. Model 2 controlled for behavioural variables (time
spent outdoors). Variables related to changes in time spent outdoors
during the pandemic were not included as they were only found to be a
significant predictor during spring/summer for DASS-21. Model 3 added
environmental quality variables (QAOLS) and Model 4 added attitudinal
variables (perceived benefit of the outdoor environment). Preliminary
analyses were performed for all models to ensure no violation of as-
sumptions. Results are interpreted using a significance level of p < 0.05.

3. Results

Descriptive statistics for both seasons are provided in Table 2. Cor-
relations for all variables can be found in the Appendix (Table A1l and
A2).

3.1. How much time do Swedish adolescents spend outdoors?

A full summary of time spent outdoors can be found in the Appendix
(Tables A3-A5).

During the autumn/winter, 34.4 % of adolescents reported spending
more than one hour outdoors on weekdays, while during the spring/
summer this number doubled to 70.2 %. Furthermore, 20.3 % of par-
ticipants reported spending less than 30 min outdoors on weekdays in
the autumn/winter compared to 3.8 % during the spring/summer. On
weekends, the proportion of adolescents spending more than one hour
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Table 2

Descriptive statistics of the sample for autumn/winter and spring/summer.
Variables autumn/winter  spring/summer

n = 320 n = 208

Independent variables, mean (SD)
Quality of Adolescent Outdoor Life Scale 4.59 (0.63) 4.67 (0.63)
Independent Mobility (QAOLS) 5.16 (0.67) 5.13 (0.74)
Perceived Affordances (QAOLS) 4.34 (0.91) 4.27 (0.97)
Perceived Safety (QAOLS) 4.76 (0.93) 4.66 (0.95)
Emotional affinity (QAOLS) 4.59 (0.95) 4.74 (0.83)
Time spent outdoors (QAOLS) 4.13 (0.98) 4.57 (0.95)
Perceived benefit of the outdoor environment 4.78 (0.85) 4.77 (0.91)
Dependent variables, mean (SD)
SLSS 4.51 (0.92) 4.58 (0.98)
MSLSS 4.74 (0.56) 4.65 (0.61)
MSLSS self 4.64 (0.72) 4.66 (0.78)
MSLSS friend 5.32 (0.66) 5.26 (0.67)
MSLSS school 4.04 (0.93) 3.87 (1.00)
MSLSS family 5.05 (0.79) 4.87 (0.89)
MSLSS living environment 4.66 (0.79) 4.59 (0.79)
Self Esteem 3.06 (0.60) 3.05 (0.65)
DASS-21 0.69 (0.52) 0.72 (0.59)
Depression 0.57 (0.61) 0.59 (0.66)
Anxiety 0.63 (0.54) 0.68 (0.62)
Stress 0.87 (0.62) 0.90 (0.69)

outdoors increased from 49.4 % during the autumn/winter to 75.5 %
during the spring/summer. The overall comparison for time spent out-
doors shows a significant difference between autumn/winter and
spring/summer for weekdays and weekends (chi-square test, p < 0.001).
There was also a significant difference in time spent outdoors between
weekdays and weekends during the autumn/winter (sign test, p <
0.001), but not during the spring/summer (sign test, p = 0.40). See Fig. 1
for comparisons between seasons and time of week.

The differences between girls and boys and between seasons are
illustrated in Fig. 2. There is no significant difference in time spent
outdoors, except for on weekdays during the spring/summer (chi-square
test, p = 0.036).

The differences between living environments and seasons are illus-
trated in Fig. 3. For all environments, except the urban sample on
weekends, participants reported spending significantly more time out-
doors during the spring/summer compared to the autumn/winter.
During the autumn/winter, the proportion of participants who spent
more than one hour outdoors on weekends was significantly higher
compared to weekdays in the suburban and urban environments.
However, during the spring/summer the difference was only significant
for the rural environment.

The pandemic began in Sweden during the spring of 2020. According
to the results, 69.7 % of participants perceived they had spent roughly
the same time outdoors during the spring following the outbreak of the
pandemic compared to what they usually do at that time of year, with
13.4 % reporting less and 16.9 % more time outdoors. During the
autumn of 2020, 54.1 % of participants perceived that they had spent
roughly the same time outdoors as usual, while 20.6 % perceived that
they had spent less time outdoors and 25.3 % more time outdoors. The
figures remained roughly the same during the winter of 2020, but in the
spring of 2021 34.6 % reported spending more time outdoors than is
normal for that time of year, while just 7.2 % perceived they had spent
less time outdoors.

3.2. How do perceptions and use of outdoor environments differ between
sexes, living environment and seasons?

In the analysis of the independent variables of sex, living environ-
ment and season (autumn/winter or spring/summer) and their in-
teractions, there were no significant interactions with living
environment. However, there were sometimes interactions observed
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Fig. 2. Time spent outdoors for boys and girls for the different seasons and time of week.

between sex and season. As a result, the results are described using the
least squares mean values (LS mean in tables) of living environment
overall across both seasons and separately with combinations of sex and
season.

The Quality of Adolescent Outdoor Life Scale (QAOLS) scores did not
significantly differ between living environments. During both seasons,
girls had significantly lower QAOLS scores compared to boys. Boys had
significantly higher scores on QAOLS in spring/summer compared to
autumn/winter, but this was not observed for the girls (Table 3). There
were no significant differences found in the perceived benefits of the
outdoor environment between sexes, living environments or seasons
(Table 4).

The study also analysed the subscales of QAOLS. Perceived time
spent outdoors did not differ significantly between living environments
or sex, except for a significant difference during spring/summer. Inde-
pendent mobility scores did not differ significantly between living

environments, but girls scored significantly lower than boys during
spring/summer. The rural sample had significantly higher mean scores
for perceived affordances when compared to the suburban sample
(Table 5), and boys had significantly higher mean scores than the girls
during spring/summer. The suburban sample had significantly higher
mean scores for perceived safety compared to the rural and urban
samples (Table 6), while girls scored significantly lower on perceived
safety during both seasons. There were no significant differences for the
emotional affinity subscale.

3.3. How do perceptions and use of outdoor environments predict well-
being and self-esteem?

Results for all hierarchical multiple regression analyses are shown in
Table 7. Results for hierarchical multiple regression models for MSLSS
subscales are shown in Table A6 in the Appendix. The standardized
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Fig. 3. Time spent outdoors for different living environments for the different seasons and time of week.

Table 3
Least squares means for QAOLS. For environment, levels with a common letter
are not significantly different.

Environment LS mean autumn/winter spring/summer
Suburban 4.71 a Girl 4.51 4.50 ns
Rural 4.62 a Boy 4.66 4.82 sign
Urban 453 a sign sign

Table 4

Least squares means for Perceived benefit of the outdoor environment life. For
environment, levels with a common letter are not significantly different.

Environment LS mean autumn/winter spring/summer
Rural 4.80a Girl 4.77 4.69 ns
Suburban 4.79a Boy 4.77 4.82 ns
Urban 4.70 a ns ns

Table 5

Least squares means for QAOLS subscale Perceived affordances. For environ-
ment, levels with a common letter are not significantly different.

Environment LS mean autumn/winter spring/summer
Rural 4.45a Girl 4.26 4.12 ns
Urban 4.38 ab Boy 4.43 4.43 ns
Suburban 4.11b ns sign

Table 6

Least squares means for QAOLS subscale Perceived safety. For environment,
levels with a common letter are not significantly different.

Environment LS mean autumn/winter spring/summer
Suburban 4.98 a Girl 4.47 4.23 sign
Rural 4.62b Boy 5.00 5.07 ns
Urban 4.48b sign sign

coefficient and significance level of each variable are included in tables.
All models are at the 95 % confidence level.

3.3.1. Overall life satisfaction

Being a girl was significantly associated with lower life satisfaction in
all models. During the autumn/winter, time spent outdoors on weekdays
(but not weekends) was positively associated with life satisfaction
(Model 2). However, during the spring/summer, time spent outdoors
was not significantly associated with life satisfaction. After adding
environmental quality variables in Model 3, behavioural variables were
no longer significant in both seasons. Environmental quality was found
to be positively associated with life satisfaction during both the autumn/
winter (B = 0.378) and spring/summer (p = 0.258). After adding atti-
tudinal variables in the final model, environmental quality remained a
significant predictor in the autumn/winter (f = 0.291), while the
perceived benefit of the outdoor environment was not found to be
significantly associated with life satisfaction. However, in the spring/
summer, it was the perceived benefit of the outdoor environment (§ =
0.237) that was significantly associated with life satisfaction, not envi-
ronmental quality. Final models accounted for 19 % of the variance in
the autumn/winter and 21 % of the variance in the spring/summer.

3.3.2. Multidimensional life satisfaction

In Model 1, individuals residing in the suburban settlement (f =
0.141) had significantly higher MSLSS scores during the autumn/winter
compared to those living in the urban settlement. Sex was not found to
be significantly associated with MSLSS in any of the models. After
introducing behavioural variables in Model 2, living environment was
no longer a significant predictor. Spending 30 min or more outdoors on
weekdays was found to be significantly associated higher MSLSS scores
during both seasons. Nevertheless, when environmental quality vari-
ables were added in Model 3, time spent outdoors lost its significance.
Instead, environmental quality was found to have a positive association
with MSLSS during both the autumn/winter (p = 0.566) and spring/
summer (p = 0.418). In the final model, both environmental quality
(autumn/winter: p = 0.385; spring/summer: § = 0.229) and the
perceived benefit of the outdoor environment (autumn/winter: =
0.265; spring/summer: p = 0.317) were significantly associated with
MSLSS during both seasons. Final models accounted for 32 % of the
variance in the autumn/winter and 26 % in the spring/summer.

The analysis of the five dimensions of the scale revealed that
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Table 7
Results from regression models for all dependent variables.
Variables SLSS MSLSS Self-esteem DASS-21
Autumn/ Spring/ Autumn/ Spring/ Autumn/ Spring/ Autumn/ Spring/
winter summer winter summer winter summer winter summer
p i i i i p p i
Model Sex (ref: boys) —0.243%** —0.331%** —0.074 —-0.110 —0.315%** —0.340%*** 0.282%** 0.367***
1
Suburban (ref: urban) —0.008 0.060 0.141* 0.095 0.004 0.047 —0.055 —0.082
Rural (ref: urban) —0.023 0.030 0.124 0.048 —0.057 —0.019 —0.020 —0.090
Model Sex (ref: boys) —0.220%*** —0.297%** —0.051 —0.074 —0.289%** —0.321*** 0.262%** 0.349%**
2
Suburban (ref: urban) —0.021 0.056 0.124 0.075 —0.002 0.027 —0.052 —0.100
Rural (ref: urban) —0.048 0.045 0.104 0.045 —0.093 —-0.032 0.011 -0.119
> 1 h outdoors (weekdays) 0.215* 0.320 0.217* 0.517** 0.310%** 0.313 —0.255** —0.279
30-60 min outdoors 0.188* 0.142 0.209** 0.368* 0.241%** 0.253 —0.203** —0.143
(weekdays)
> 1 h outdoors (weekends) 0.053 0.111 0.093 0.177 —0.095 0.077 0.109 —0.020
30-60 min outdoors —0.016 0.137 0.060 0.130 —0.107 0.0004 0.128 —-0.114
(weekends)
Model Sex (ref: boys) —0.189%** —0.242%%* —0.004 0.016 —0.269%** —0.287%*** 0.239%** 0.317%**
3
Suburban (ref: urban) —0.068 0.031 0.054 0.034 —0.032 0.011 —-0.018 —0.085
Rural (ref: urban) —0.055 0.021 0.094 0.006 —0.098 —0.047 0.016 —0.105
> 1 h outdoors (weekdays) 0.079 0.197 0.013 0.316 0.223%* 0.236 —-0.156 —0.207
30-60 min outdoors 0.099 0.064 0.075 0.242 0.184* 0.205 -0.138 —0.098
(weekdays)
> 1 h outdoors (weekends) —-0.104 0.038 —0.142 0.059 —0.195* 0.032 0.223* 0.022
30-60 min outdoors —-0.104 0.115 —0.071 0.093 —0.163* —-0.014 0.191* —0.101
(weekends)
Quality of Adolescent 0.378%** 0.258%** 0.566%** 0.418%** 0.241%%* 0.160* —0.276%** —0.149*
Outdoor Life
Model Sex (ref: boys) —0.198%*** —0.259%** —0.024 —0.008 —0.276%** —0.300%** 0.245%** 0.333%**
4
Suburban (ref: urban) —0.068 0.045 0.055 0.053 —0.031 0.022 —0.018 —0.099
Rural (ref: urban) —0.057 0.017 0.088 0.002 —0.100 —0.050 0.018 —-0.102
> 1 h outdoors (weekdays) 0.093 0.086 0.043 0.168 0.233%* 0.152 —-0.165 —0.105
30-60 min outdoors 0.103 —0.024 0.084 0.124 0.187* 0.138 —-0.141 —0.016
(weekdays)
> 1 h outdoors (weekends) -0.108 0.071 —0.149 0.102 —0.197* 0.056 0.226* —0.008
30-60 min outdoors —0.104 0.134 —-0.071 0.119 —0.163* 0.001 0.191* -0.119
(weekends)
Quality of Adolescent 0.291%** 0.116 0.385%** 0.229%* 0.179* 0.053 —0.218** —0.019
Outdoor Life
Perceived benefit of the 0.127 0.237%* 0.265%** 0.317%*** 0.091 0.179* —0.085 —0.218**

outdoor environment

*p < 0.05, **p < 0.01, ***p < 001.

environmental quality was significantly associated with higher satis-
faction with self, family, friends, school and living environment during
both seasons in Model 3. After adding attitudinal variables, it remained a
significant predictor for all dimensions across seasons except for family
and school during the spring/summer. The perceived benefit of the
outdoor environment was positively associated with satisfaction with
friends and living environment during both seasons, and with family and
school during the spring/summer only. In the final model, rural par-
ticipants had significantly higher satisfaction with their living environ-
ment than urban participants during the autumn/winter. During the
autumn/winter, individuals who spent more than 30 min outdoors on
weekdays were significantly more satisfied with self than those who
spent less than 30 min outdoors on weekdays. However, on weekends,
more time outdoors was significantly associated with lower satisfaction
with self.

3.3.3. Self-esteem

Being a girl was significantly associated with lower levels of self-
esteem compared to boys in all models and during both seasons. Add-
ing behavioural variables revealed a positive association between time

spent outdoors on weekdays and self-esteem during the autumn/winter
(Model 2). In Model 3, environmental quality was significantly associ-
ated with higher self-esteem during both the autumn/winter (§ = 0.241)
and spring/summer (f = 0.160). Spending more time outdoors on
weekdays during the autumn/winter was significantly associated with
self-esteem. However, more time spent outdoors on weekends was
significantly associated with lower self-esteem during the autumn/
winter. These associations remained consistent in the final model.
Environmental quality remained significantly associated with self-
esteem during the autumn/winter (f = 0.179), but not the spring/
summer. Additionally, the perceived benefit of the outdoor environment
was only significantly associated with self-esteem during the spring/
summer (p = 0.179). Final models accounted for 17 % of the variance
during the autumn/winter and 15 % during the spring/summer.

3.3.4. Mental health

During both seasons, girls had significantly lower levels of mental
health than boys across all models. In Model 2, spending more than 30
min outdoors on weekdays was significantly associated with better
mental health (i.e. lower DASS-21 scores) in the autumn/winter but not



M. Wales et al.

the spring/summer. In Model 3, time spent outdoors on weekends, not
weekdays, was significant during the autumn/winter. However, during
the spring/summer, time spent outdoors was not significant in any of the
models. Environmental quality was significantly associated with better
mental health in Model 3 during both the autumn/winter (p = —0.276)
and spring/summer (§ = —0.149). In the final model, environmental
quality remained significantly associated with DASS-21 in the autumn/
winter (p = —0.218), but not the spring/summer. The perceived benefit
of the outdoor environment was only significantly associated with lower
DASS-21 scores during the spring/summer (f = —0.218). Additionally,
more time spent outdoors on weekends was significantly associated with
poorer mental health (i.e. higher DASS-21 scores). Final models
accounted for 15 % of the variance during the autumn/winter and 17 %
during the spring/summer.

4. Discussion and implications

This study examined the relationship between the quality of outdoor
life and adolescent well-being. Our findings indicate the outdoor envi-
ronment can have positive effects on the well-being and self-esteem of
boys and girls living in different communities in Sweden. After con-
trolling for age, sex, living environment and time spent outdoors,
environmental quality (QAOLS) was associated with higher levels of
overall and multidimensional life satisfaction and self-esteem, as well as
lower levels of depression, anxiety and stress. This is in line with pre-
vious research suggesting outdoor environments can offer multiple
pathways to well-being including mitigation of mental health issues,
psychological restoration, and the building of positive attributes and
capacities (Chawla, 2015; Hartig, Mitchell, De Vries, & Frumkin, 2014;
Mygind et al., 2019; Zhang et al., 2020). It should be noted, however,
that due to the cross-sectional nature of the study, causality cannot be
inferred.

A somewhat unexpected finding was that the relationship between
environmental quality and dependent variables changed after the
perceived benefit of the outdoor environment was added to final models.
While environmental quality was significantly associated with higher
multidimensional life satisfaction (MSLSS) during both seasons,
perceived benefit replaced it during the spring/summer for overall life
satisfaction (SLSS), self-esteem and mental health. However, during the
autumn/winter, environmental quality remained significantly associ-
ated with all dependent variables. One possible explanation is that
participants may have become more aware of the subject matter after
filling out the questionnaire for the second time. Additionally, during
the colder and darker periods of the year, the benefits of being outdoors
may be less apparent than during the warmer months. It is also possible
that environmental quality is more critical for the perception and use of
outdoor environments during the autumn/winter. Prior studies from
Sweden have reported reduced physical activity and school ground use
during the winter (Jansson, Abdulah, & Eriksson, 2018; Pagels et al.,
2016), while it has been suggested that the value attributed to children’s
outdoor activities by families, neighbourhoods and societies might vary
across the seasons (Ergler, Kearns, & Witten, 2016). However, seasonal
variations have not been extensively studied in relation to the rela-
tionship between the outdoor environment and adolescent well-being.
Our findings indicate planning initiatives targeting the quality of out-
door environments during the autumn/winter may be effective in pro-
moting more positive attitudes toward being outdoors throughout the
year. Future studies should therefore look to better understand the
relationship between attitudes to being outdoors and environmental
quality.

Measures of life satisfaction are commonly employed to assess and
compare levels of subjective well-being among adolescents (Due et al.,
2019; Proctor, Linley, & Maltby, 2008). However, the outdoor envi-
ronment has received little attention as a source of life satisfaction for
adolescents. Research on the effect of urban greenspace on life satis-
faction is prevalent in relation to the general population (Ayala-
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Azcarraga, Diaz, & Zambrano, 2019; Jabbar, Yusoff, & Shafie, 2021) and
life satisfaction is increasingly seen as reflective of liveability (Wu, Chen,
Yun, Wang, & Gong, 2022). For adolescents, school and neighbourhood
influences on adolescents’ life satisfaction are usually the focus (Oberle,
Schonert-Reichl, & Zumbo, 2011; Proctor et al., 2008). Neighbourhoods
play a central role in fulfilling the needs of adolescents, fostering a sense
of community and belonging, and generating feelings of satisfaction
(Moser, 2009; Pooley, Pike, Drew, & Breen, 2002). Participation in lei-
sure activities has also been linked to life satisfaction through the
fulfilment of the psychological need for autonomy, competence and
relatedness (Leversen, Danielsen, Birkeland, & Samdal, 2012). Our re-
sults are in line with these findings and suggest the outdoor environment
might contribute to the fulfilment of their needs and thus their satis-
faction with their life as a whole, as well as specific aspects of everyday
life such as friends and school.

Research suggests that adolescents’ favourite places can contribute
to maintaining good levels of self-esteem and self-regulation (Korpela,
2002). While previous studies on the relationship between the outdoor
environment and self-esteem are somewhat inconsistent (Mygind et al.,
2021; Tillmann, Tobin, Avison, & Gilliland, 2018), our findings suggest
that the outdoor environment might serve as an arena for activities
influencing how adolescents’ feelings about themselves. Interactions
with friends and others in outdoor environments are essential to ado-
lescents’ social lives and can contribute to the development of their
social competence, self-identity and self-esteem (Cox, 2020; Owens,
2017). Previous studies also suggest that engagement with and activity
in nature or greenspaces can improve self-esteem (Mygind et al., 2019;
Owens, 2009; Tillmann et al., 2018). Additionally, participation in
outdoor activities, such as sports, can improve perceived competencies
and promote positive feelings about oneself (Bowker, 2006; Wagnsson,
Lindwall, & Gustafsson, 2014). It has been suggested that promoting
girls’ participation in outdoor activities is one way to reduce sex dif-
ferences in self-esteem (Dishman et al., 2006; Richman & Shaffer, 2000).

There is a growing focus on targeting and preventing mental health
problems in adolescents and our results suggest the outdoor environ-
ment has potential to contribute to this work. While our findings found a
negative association between environmental quality and negative
emotional states, it is important to point out that individuals with
mental health issues may also value the outdoor environment for its
health-promoting ability. Previous studies have shown that natural and
green environments can help improve coping skills (Chawla, Keena,
Pevec, & Stanley, 2014; Tillmann et al., 2018) and restore emotional
balance in adolescents’ (Akpinar, 2021; Korpela, Kytta, & Hartig, 2002;
Mennis, Mason, & Ambrus, 2018). Despite the well-established benefits
of natural and green environments, the specific characteristics of these
settings that are most beneficial for adolescent mental health are not
well understood (Fleckney & Bentley, 2021). For example, while adults
may prefer serene environments, adolescents may seek out less serene
settings for safety reasons (Akpinar, 2021). Additionally, the relation-
ship between poor living environments and mental health problems
works in both directions (Dupéré, Leventhal, & Vitaro, 2012; Kim,
2010), with individuals with mental health problems more likely to
perceive their surroundings as unfavourable (Fagg, Curtis, Clark, Con-
gdon, & Stansfeld, 2008). This highlights the need for further research to
identify the specific qualities of outdoor environments that promote self-
regulation and restoration in adolescents, as well as the potential for
improving living environments to prevent mental health problems.

Based on our findings, it is clear that there are seasonal differences in
the amount of time adolescents spend outdoors, with more time spent
outdoors during the spring/summer compared to the autumn/winter.
Adolescents also spent more time outdoors on weekends compared to
weekdays during the autumn/winter, but not during the spring/sum-
mer. Interestingly, the study found that more time spent outdoors on
weekdays was positively associated with self-esteem and satisfaction
with self during the autumn/winter, while more time spent outdoors on
weekends was negatively associated with self-esteem (as well as
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satisfaction with self) and mental health. While this might seem coun-
terintuitive, the findings suggest adolescents might spend time outdoors
for different reasons throughout the year. One possible explanation
could be that going outdoors during the autumn/winter may be of
particular importance for individuals with low self-esteem or mental
health issues. For example, it could be that they spend more time out-
doors in order to escape unsupportive environments at home. Another
possible scenario could be that these individuals may be less involved in
scheduled indoor activities (e.g. handball training) during the autumn/
winter, making them more reliant on the outdoor environment. In
addition, research also suggests even short periods of time outdoors can
be beneficial. For example, breaks as short as 4 min during school time
can be enough to restore attention levels (Ma, Le Mare, & Gurd, 2015).
Thus, encouraging short periods of time outdoors can potentially have
positive effects on adolescent well-being. However, it is difficult to draw
conclusions on the relationship between time spent outdoors and well-
being due to a lack of longitudinal data and other confounding fac-
tors. Qualitative research is also needed to shed more light on these
differences.

Following the start of the Covid-19 pandemic, the outdoor environ-
ment received increased attention in relation to well-being (Jackson,
Stevenson, Larson, Peterson, & Seekamp, 2021; Rosen et al., 2021;
Venter, Barton, Gundersen, Figari, & Nowell, 2021). In Sweden, while
some studies have reported an increase in outdoor participation (Han-
sen, Beery, Fredman, & Wolf-Watz, 2022; Hedenborg, Fredman, Hansen,
& Wolf-Watz, 2022), others have pointed out the cancelation of chil-
dren’s out-of-school activities (Bohman, Ryan, Stjernborg, & Nilsson,
2021; Jenholt Nolbris et al., 2022). In line with this, our results are
inconclusive, with little perceived change in time spent outdoors for
most participants. This is consistent with a recent study that found no
significant changes in adolescent health behaviours during the
pandemic (Chen et al., 2022).

Contrary to previous studies (Larson et al., 2018; Winkvist et al.,
2015), there were no significant differences in time spent outdoors be-
tween boys and girls, except for boys spending more time outdoors on
weekdays during the spring/summer. One explanation could be that
perceived safety issues are more of a concern for girls more during the
lighter spring/summer months, while during winter months, the
weather and darker evenings influence both boys’ and girls’ time spent
outdoors. Recent studies from Sweden suggest both boys and girls
generally feel safe when outdoors, but point out that whereas boys are
more comfortable being alone, girls often seek out the company of others
to feel safe (Johansson, Laflamme, & Eliasson, 2012; van der Burgt,
2013). In contrast to this, we found girls had significantly lower
perceived safety scores during both seasons. Girls also had significantly
lower environmental quality scores overall across seasons, which in-
dicates the fit between girls and their outdoor environments is poorer
than for boys. Moreover, girls scored lower on perceived affordances and
independent mobility during the spring/summer. Our findings suggest
that safety concerns may limit their opportunities to engage with and
learn about their environment (Cox, 2020; Kytta, 2004). Given that girls
generally report lower levels of well-being and self-esteem than boys,
these findings offer valuable insights into some of the barriers pre-
venting girls from taking advantage of the benefits outdoor life may
provide for their well-being.

While our results suggest there were no major differences between
living environments in the overall quality of adolescents’ outdoor life,
analysis of QAOLS subscale scores revealed some differences. For
example, rural adolescents had significantly higher perceived affor-
dances scores across seasons compared to suburban adolescents, while
suburban adolescents had significantly higher levels of perceived safety
than their rural and urban counterparts. While much of the research on
outdoor environments and well-being tends to focus on urban areas, our
study underlines the importance of including a variety of communities
that are representative of where adolescents live. Future research that
explores how adolescents meet their needs in different living
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environments throughout the year can provide important knowledge on
how to create more youth-friendly environments, with possible benefits
for outdoor life and well-being.

4.1. Strengths and limitations

The study utilised self-report measures to assess participants’ use of
outdoor environments in their daily lives, as recommended in previous
research studying the relationship between outdoor environments and
well-being (Fleckney & Bentley, 2021; Zhang et al., 2020). However, it is
important to acknowledge that self-report measures have limitations, as
they do not capture actual exposure or use. To increase the reliability of
findings, future studies should incorporate objective measures in addi-
tion to self-report measures. Additionally, there is currently a lack of
standardisation in measures of environmental quality and definitions of
different outdoor environments, making comparisons between studies
difficult. The development of a standardised measure, such as the
QAOLS used in this study, may increase the comparability of future
research.

To our knowledge few studies have examined the relationship be-
tween the outdoor environment and adolescent well-being across sea-
sons and different living environments. Data collection at two different
time points during the pandemic also allowed us to comment on how the
pandemic might have affected adolescents’ outdoor lives as a whole. The
Covid-19 pandemic did, however, present some issues for data collec-
tion. Because we could not visit all schools in person, instructions were
provided for teachers supervising data collection. However, our absence
means we are not able to comment on the data collection procedure.
Furthermore, the absence of teachers during data collection led to par-
ticipants filling in the questionnaire at different times, which may have
affected the accuracy of comparisons between seasons.

It is also important to note that the study had limitations in recruiting
participants from urban areas, with “survey burnout” and “lack of time”
being cited by several schools we contacted. This suggests a heavy focus
on urban adolescents’ lives. While the four schools in the urban sample
are all located in neighbourhoods with different socioeconomic condi-
tions, poor response rate from three of the more inner-city schools meant
the majority of participants attended a school in an area with above
average socioeconomic conditions for this city. The outdoor environ-
ment is also not as representative of the rest of the city. Finally, this
paper presents only the quantitative findings of the study and does not
provide detailed information on environmental characteristics or out-
door activities that may contribute to well-being. Subsequent papers will
present qualitative findings that will help shed further light on the
findings presented in this paper.

5. Conclusion

The mental health and well-being of Swedish adolescents is a
growing public health concern. Our study points to the potential of
outdoor life to promote and maintain adolescent well-being and self-
esteem. While it is widely acknowledged that girls often experience
poorer mental health and self-esteem than boys, our findings suggest
that their specific needs may not be met in their everyday outdoor en-
vironments. Moreover, our research emphasises the importance of rec-
ognising community-level differences in outdoor environments,
including seasonal variations. These findings collectively underscore the
ongoing need to better understand the characteristics and qualities of
outdoor environments that are accessible to diverse groups of adoles-
cents. This understanding has far-reaching implications for urban
planning, public health and interventions targeting the promotion of
well-being in different groups.
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