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Abstract 

Background:  Body appreciation might serve as a protective factor for developing eating disorders and is associated 
with participation in physical activity. Less is known about whether various arenas for physical activity may be linked 
to body appreciation. Therefore, the current study sought to (1) identify potential associations between physical activ‑
ity level and arenas for physical activity, connectedness with nature, self-compassion, and body appreciation in adults, 
and (2) explore physical activity level and arenas, connectedness with nature, and self-compassion as explanatory 
factors for body appreciation.

Methods:  A total of 360 adult Norwegian inhabitants (75% women, mean (SD) age 42.58 (12.30) yrs) responded to an 
online questionnaire. Instruments included the Body Appreciation Scale, the Connectedness with Nature Scale, and 
the Self-Compassion Scale.

Results:  The percentage of participants who engaged in various physical activity arenas were 98.5% for nature, 57.5% 
for fitness centers, and 43.0% for organized sports. Small, positive associations were found between body apprecia‑
tion and the frequency of using fitness centers and nature as physical activity arenas. Self-compassion, connected‑
ness with nature, and frequency of using fitness centers and nature as physical activity arenas explained 39% of the 
variance in body appreciation.

Discussion:  The importance of both fitness centers and nature as arenas for physical activity to explain body appreci‑
ation was surprising and might reflect different use of fitness centers among adults compared to younger age groups.

Conclusion:  Physical activity at fitness centers and in nature were positively associated with body appreciation in 
adults. Self-compassion, connectedness with nature, and using fitness centers and nature as arenas for physical activ‑
ity, were found to explain variation in body appreciation in adults.
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Background
Several studies have highlighted that a large proportion 
of women and men report a difficult relationship with 
their own bodies [1, 2]. Body dissatisfaction is identified 
as one of the cardinal predictors of eating disorders [3–
5], and has been associated with risk of depressive symp-
toms [6] and obesity [7]. By contrast, a positive body 
image may serve as a protective factor for developing eat-
ing disorders [8, 9], and has been found to be positively 
associated with good mental health and healthy life-
style choices, including engagement in physical activity 
[10, 11]. Components of a positive body image relate to 
appreciation and acceptance of one’s body, regardless of 
its appearance, as well as displaying gratitude towards the 
functionality and health of the body [12]. Importantly, 
the identification of factors that protect and promote the 
development of a positive body image, including various 
contextual factors such as arenas for physical activities, 
has been called for in recent research [12].

Participation in physical activity, defined as bodily 
movements induced by skeletal muscles leading to an 
increased energy expenditure [13], holds several mental 
health benefits [14], including a positive body image [15]. 
However, this positive association might be influenced 
by the arena in which the physical activities take place. 
As such, studies have found that fitness centers, which 
represent the leading indoor physical activity arena for 
adults, are associated with experienced body appear-
ance pressure among young adults [16, 17]. This experi-
enced pressure might negatively influence the otherwise 
positive relationship between physical activity and body 
image in this context.

As a contrast to the above, research shows that physi-
cal activity in natural, outdoor environments, such as 
urban green areas, parks, and forests, often referred to 
as green exercise, contribute more to mental health and 
emotional wellbeing compared to physical activity in 
built, indoor, or maintained environments [18, 19]. Spe-
cifically, physical activity in blue or larger coherent natu-
ral areas, such as forest or wildlands, have been found to 

hold restorative benefits compared to physical activity in 
other outdoor environments, and suggested mechanisms 
for these benefits are the lower levels of environmental 
and social stressors such as noise, traffic, or other people 
[18].

The health-related benefits of exposure to, and engage-
ment with nature are well documented [20–24]. Studies 
from across the world report enhanced body apprecia-
tion following nature-contact and nature-based activities 
[25–27]. For instance, in a systematic review of outdoor 
activities as part of eating disorder recovery, participation 
in outdoor activities was perceived to shift focus from 
physical appearance to physical ability, while simultane-
ously challenging the prevailing body image and enabling 
individuals to re-evaluate gendered roles and stereotypes 
identified in society [25]. However, the outcome of exist-
ing studies is frequently based on a mix of factors related 
to the actual activity, the interpersonal relationships in 
nature, and the surroundings for the activity that the 
natural environments represent [28, 29]. Additionally, 
as engagement with nature may consist of both contem-
plative activities and their more physically demanding 
counterparts, risks have been raised with respect to con-
founding the effects of spending time in natural environ-
ments with the effects of physical activity. As such, there 
is a need to increase knowledge about the environmental 
settings that provide synergies between physical activity 
and mental health [18]. While experimental studies have 
been important in demonstrating health-related benefits 
of nature contact, several scholars have called for more 
research that investigates whether the same effects as 
those found in controlled experiments can be identified 
in more ecologically valid settings [18, 30]. Knowledge 
related to possible associations between arenas for physi-
cal activity and a positive body image is also important 
for recommendations and motivation towards physical 
activity in the general population.

As for other body image constructs, young adult males 
report higher levels of body appreciation relative to young 
adult females [31]. Interestingly, this gender difference 

Plain English summary 

Physical activity helps us feel good about ourselves and appreciate our bodies. However, less is known about the 
extent to which different arenas for physical activity are related to body appreciation. Therefore, 360 adults from Nor‑
way completed a survey with questions about their physical activity level, use of nature, fitness centers, and organized 
sports as arenas for physical activity, and measures linked to connectedness with nature, self-compassion, and body 
appreciation. We found an association between body appreciation and performing physical activity at fitness centers 
and in nature. Physical activity at these two arenas together with self-compassion and connectedness with nature 
explained body appreciation in these adults. Future studies should focus on the adolescent population, where the 
level of body appreciation tend to be lower and where organized sports, in addition to fitness centers, constitute an 
even more commonly used physical activity arena.
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might be moderated by age [31]. Studies have found that 
in contrast to body dissatisfaction, an increased age is 
associated with a more positive body image especially in 
females [32]. Hence, studies should take gender and age 
into consideration when investigating factors that may be 
associated with body appreciation.

Notably, one study found that self-compassion medi-
ated the positive effects from nature exposure on body 
appreciation [33], thus indicating that self-compassion 
may act as a psychological mechanism that explains 
why nature exposure is associated with increased body 
appreciation. Accordingly, self-compassion should also 
be included in models aimed at examining people’s body 
image and related phenomena.

The current study sought to (1) identify potential 
associations between physical activity level and arenas 
for physical activity, connectedness with nature, self-
compassion, and body appreciation, and (2) investigate 
potential explanatory factors for body appreciation such 
as (a) physical activity level, (b) the frequency with which 
people engage in physical activity in organized sports, 
fitness centers, and nature, and (c) their connectedness 
with nature as well as their self-compassion.

Method
Study design
The study was part of a larger research project that aimed 
to examine people’s body image in nature across several 
countries and continents [34]. For this current study, the 
data were collected solely in Norway.

Participant recruitment and data collection
The sample consisted of 360 Norwegian citizens aged 
18 years or older, of all genders. With an alpha level 
of α = 0.05, the sample size has a statistical power of 
approximately 0.80 to detect small-to-moderate effect 
sizes corresponding to r = .15 [35]. Inclusion criteria 
were adequate language skills to complete the survey in 
Norwegian. Participants were recruited through social 
media (Facebook, Instagram, Twitter) as well as univer-
sity networks. They were informed that the study aimed 
to investigate the association between nature exposure 
and psychological well-being, and that they were asked 
to respond to an electronic questionnaire that included 
questions related to nature exposure, connectedness to 
nature, mental health, body image, and physical activity, 
and that the estimated response time was approximately 
15 min. All respondents provided a written consent form 
before they got access to the questionnaire. No compen-
sation was given for taking part in the study.

Ethics
The study was approved by the Norwegian Data Protec-
tion Service (ID 833,522). Participants were informed 
that participation was voluntary, and that their identity 
in no way could be connected to their responses, as they 
replied to the survey through a link without response 
identification. No personal identification questions were 
asked.

Measurements
Demographics
Participants self-reported age, gender (male, female, 
other), height (meter), and weight (kg). Body mass index 
(BMI) was calculated from self-reported height and 
weight (kg/m2). Participants were also asked whether 
they belonged to the ethnic minority or majority in Nor-
way, if they lived in urban or rural areas, and indicated 
their educational status.

Body appreciation scale, version 2 (BAS‑2)
BAS-2 measures body appreciation through 10 items, 
where participants respond to a Likert scale ranging 
from 1 (never) to 5 (always), with a higher average score 
indicating a higher level of body appreciation [36]. In the 
present study, Cronbach’s alpha (α) was 0.92 and 0.94 in 
male and females, respectively, which is similar to what 
has been found among Norwegian male and female stu-
dents in prior research [17].

Physical activity
The respondents were asked to report how many hours 
during a regular week they were physically active to a 
level where they felt increased body temperature and 
shortness of breath. They were also asked about the 
frequency of physical activity at the arenas “organized 
sport”, “fitness center”, and “in nature”, where the latter 
was responded to on a Likert sale ranging from 1 (Never) 
to 7 (Every day).

Connectedness with nature scale
To measure an individual’s trait levels of feeling emotion-
ally connected to the natural world, we used the Con-
nectedness with Nature Scale. Participants replied to 
the 14 items using a 5-point Likert scale ranging from 1 
(strongly disagree) to 5 (strongly agree). Negative items 
were reversed (items 4, 12, and 14), and a mean score was 
calculated, where higher means indicate higher levels of 
connectedness with nature. Cronbach’s alpha was 0.90 
(0.88 for males and females, respectively), with these reli-
ability coefficients being slightly higher than for the origi-
nal American male and female community and student 
sample (0.84) [37].
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Self‑compassion scale, short‑form
Self-compassion was measured by the Self-Compassion 
Scale-Short Form [38]. Participants replied to the 12 items 
through a Likert scale anchored at 1 (almost never) and 5 
(almost always), with total (sum) scores ranging from 12 
to 60. All negatively worded items were reversed (items 1, 
4, 8, 9, 11, and 12). Cronbach’s alpha was 0.88 and 0.94 in 
males and females, respectively, again slightly higher than 
for the original English adult sample (0.86) [38].

Statistics
Data were analyzed with IBM SPSS version 26. After visually 
evaluating the data for normality, between-group differences 
were analyzed using Student’s independent samples t-test for 
parametric data and Pearson’s chi-square test for categorical 
data. Hierarchical multiple regression was used to investigate 
partial correlations between the dependent variable (body 
appreciation) and the independent variables (frequency of 
physical activity, arena use, and mental health variables), 
while controlling for age and gender. A three step Hierarchi-
cal multiple linear regression model was used to investigate 
explanatory factors for the variance in body appreciation, 
controlling for age and gender. Effect sizes are presented as 
Hedges’ g (g) and Phi-coefficient (φ) for parametric and non-
parametric data, respectively. Standardized Beta Coefficients 
(ß) describes the regression effect sizes [39].

Results
Demographics
The average male and female participant was above 40 years 
old, classified as overweight, represented the ethnic major-
ity in Norway, were highly educated, and reported to live 
in rural areas. Except for a higher self-compassion score 
among males, no gender differences were found in mental 
health variables (Table 1).

Use of physical activity arenas
As presented in Table 2, almost all male and female par-
ticipants used nature as an arena for physical activity, 
while more than 50% of male and females used fitness 
centers, and a lower percentage used organized sports, 
with no gender differences.

Table 1  Participant descriptions and differences between males and females

Table shows gender-specific means (SDs) and mean differences between male and female participants (Mean diff); Age Years of age; BMI Body mass index (kg/m2); 
PA h/week Amount of hours reported to be physically active during one week; BAS-2 Body appreciation scale-2; CNS Connectedness with nature scale; CI Confidence 
interval. A p-value of ≤ 0.05 is set as statistically significant when comparing groups (statistically significant p values are presented in bold). g: Hedges’ g and *Phi-
coefficient is reported where there is a significant group difference. aN = 79 bN = 272 cN = 271. Urban citizens = includes participants responding that they live in the 
capital city or a city. Rural citizens = represent participant from a provincial town or rural areas. Higher education = Still in full-time education, undergraduate degree, 
or postgraduate degree

Males (N = 88) Females (N = 277)

M (SD) M (SD) Mean diff. [CI 95%] p g

Age 45.00 (13.90) 40.17 (10.70) − 4.83 [− 8.14, − 1.51] 0.005 0.43

BMI kg/m2 26.29 (4.16) 25.03 (4.81) − 1.26 [− 2.42, − 0.10] 0.033 0.27

Ethnical minority 87 (99%)a 262 (94%)b 5% 0.266

Urban versus rural citizens 28 (35%) 108 (39%) 4% 0.726

Higher education 63 (80%)a 246 (91%)c 2% 0.024 0.15*

PA h/week 6.04 (5.44) 6.67 (22.00) 0.63 [− 4.22, 5.49] 0.797

BAS-2 3.84 (0.67) 3.68 (0.71) − 0.16 [− 0.34, 0.01] 0.068

CNS 3.45 (0.81) 3.55 (0.69) 0.10 [− 0.09, 0.30] 0.303

SCS 41.30 (8.51) 39.04 (9.22) − 2.26 [− 4.51, − 0.01] 0.049 0.25

Table 2  Number and percentage of participants engaged in 
each physical activity arena

Table shows number (N) and percentage (%) of all participants engaged in 
physical activity (PA) in different arenas, and differences between males and 
females. Participants were able to report being member in more than one PA 
arena. A p-value of ≤ 0.05 is set as statistically significant when comparing two 
groups

Males (N = 81) Females (N = 277) p
N (%) N (%)

PA in nature 79 (98) 275 (99) 0.414

PA at fitness center 47 (58) 159 (57) 0.259

PA in organized sports 38 (47) 107 (39) 0.395

Table 3  Partial correlation between body appreciation, 
frequency of physical activity arena used, physical activity level, 
and mental health variables

Partial correlations after controlling for age and gender. BAS-2 Body appreciation 
scale-2; CNS Connectedness with nature scale; SCS Self-compassion scale short-
form. *Correlations are set as statistically significant at a p-value of ≤ 0.05

BAS-2

PA in organized sports 0.07

PA at fitness center 0.14**

PA in nature 0.21**

PA h/week 0.14**

CNS 0.24**

SCS 0.55**
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Associations between body appreciation, physical activity 
arenas and mental health
Partial correlational analyses revealed that participants 
who reported more hours of physical activity per week 
and a higher frequency of use of fitness centers and 
nature as arenas for physical activity, also reported higher 
levels of body appreciation. When controlling for age and 
gender (male = 1, female = 0), the strength of the corre-
lation between body appreciation and hours in physical 
activity and the use of fitness centers increased, whereas 
the strength decreased between body appreciation and 
the use of nature as a physical activity arena, connected-
ness with nature, and self-compassion. (Table 3).

Hierarchical multiple regression was used to investi-
gate explanatory factors for the variance in body appre-
ciation. Preliminary analyses were conducted to ensure 
no violation of the assumptions of normality, linearity, 
multicollinearity, and homoscedasticity. Age, gender, 
self-compassion, connectedness with nature, physical 
activity level, and frequency of use of fitness centers and 
nature were included in the model. Frequency of using 
organized sports was excluded because this variable did 
not correlate with body appreciation (Table 3).

Step one, including age and gender, explained 6.3% of 
the variance in body appreciation, F(2, 355) = 11.988 
p < .001. After entering self-compassion and connected-
ness with nature in step 2, the total variance explained 
by the model was 36.5%, F(4, 353) = 50.76 p < .001. The 
two variables explained an additional 30.2% of the vari-
ance in body appreciation after controlling for age and 

gender. In step 3, physical activity level and frequency of 
using fitness centers and nature as physical activity are-
nas explained an additional 2.6% of the variance after 
controlling for self-compassion and connectedness with 
nature. The overall model now explained 39.1%, F(7, 
350) = 32.08 p < .001 of the variance in body apprecia-
tion. As seen in Table 4, the strongest predictor based on 
standardized ß was self-compassion (ß = 0.51), followed 
by connectedness with nature (ß = 0.12), and frequency 
of using fitness centers (ß = 0.11) and nature (ß = 0.10) 
as physical activity arenas (Table 4).

Discussion
This study aimed to identify associations between physi-
cal activity level and arenas, connectedness with nature, 
self-compassion, and body appreciation, and to explore 
to what extent these factors would play a role in explain-
ing variation in body appreciation among a community 
sample of Norwegian participants. As the main findings, 
we found that although self-compassion explained most 
of the variance in participants’ body appreciation, both 
fitness centers and nature as arenas for physical activity 
explained a meaningful portion of the variance in body 
appreciation, even after controlling for connectedness 
with nature and self-compassion.

Surprisingly, there was no important significant dif-
ference between frequency of using fitness centers or 
nature as physical activity arena and their ability to 
explain variance in body appreciation when controlling 
for the other variables in our tested model. Therefore, 

Table 4  Hierarchical Regression Analysis Predicting body appreciation

B Unstandardized beta coefficient; Std. E Standard error; ß Standardized beta coefficients; R2 R square change; BAS-2 Body appreciation scale-2; CNS Connectedness 
with nature scale; SCS Self-compassion scale, short-form. Fitness center = frequency in which fitness center is used to be physically active. Nature = frequency in which 
the nature is used to be physically active. *Correlations are set as statistically significant at a p-value of ≤ 0.05. Statistically significant p values are presented in bold

B Std. E ß p R2

Step 1 (Constant) 3.11 0.13 < 0.001 0.06*

Age 0.01 0.00 0.24 < 0.001
Gender 0.09 0.09 0.06 0.285

Step 2 (Constant) 1.47 0.19 < 0.001 0.30*

Age 0.00 0.00 0.06 0.206

Gender 0.07 0.07 0.04 0.367

SCS 0.04 0.00 0.53 < 0.001
CNS 0.13 0.04 0.13 0.004

Step 3 (Constant) 1.19 0.20 < 0.001 0.03*

Age 0.00 0.00 0.06 0.224

Gender 0.08 0.07 0.05 0.257

SCS 0.04 0.00 0.51 < 0.001
CNS 0.12 0.05 0.12 0.007
PA h/week 0.00 0.01 0.02 0.622

Fitness centers 0.04 0.02 0.11 0.010
Nature 0.05 0.02 0.10 0.049
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prior findings of outdoor physical activity arenas as 
significantly more positive for body appreciation com-
pared to indoor arenas [18, 19] were not reflected in 
the current work. In fact, our fitness center finding 
was particularly puzzling considering previous stud-
ies, which have found fitness centers to be potentially 
destructive to members’ and employees’ body image 
due to the appearance focus and body appearance 
pressure found in such activity arenas [16, 17]. Impor-
tantly, our results did not reflect a negative association 
between using fitness centers as physical activity are-
nas and participants’ body appreciation. Two potential 
explanations for this finding are the age profile of our 
sample and the sociocultural position of fitness centers 
in Norway.

First, the mean age of participants was above 40 years. 
People in this age group may use fitness centers differ-
ently compared to younger adults. Indeed, motivation for 
physical activity changes with age, and although weight- 
and appearance-related reasons remain important, 
middle-aged and older adults perceive health and illness 
prevention as more important reasons for physical activ-
ity [40, 41].

Second, the focus of fitness centers in Norway has 
shifted during the past decades from solely focusing on 
muscle building and appearance for highly selected gym 
users, to a public health facility [42]. For middle aged 
and older adults, the physical activity in fitness centers 
might therefore contribute to the experience of a strong, 
enduring, and well-functioning body, which may in turn 
be positively associated with body appreciation [43], as 
has been suggested as a consequence of being physically 
active in natural environments [33].

Interestingly, controlling for age and gender strength-
ened the positive correlation between frequency of using 
fitness centers and body appreciation as well as physical 
activity levels and body appreciation, while this correla-
tion was reduced between connectedness with nature 
and using nature as a physical activity arena. This could 
indicate that the correlation between the frequency of 
using fitness centers and the level of physical activity is 
stronger among young individuals and males compared 
to their older and/or female counterparts, while the 
opposite is true for connectedness with nature, frequency 
of using nature as arena, and body appreciation. Interest-
ingly, both age and gender failed to explain a meaning-
ful portion of the variance in body appreciation when 
the other variables were entered into the model and, as 
such, could not be established as predictors for body 
appreciation.

Partial correlations showed no association between 
body appreciation and sports participation, which is 

surprising considering other related studies suggesting 
a significant relationship between these factors [44–46]. 
This difference might relate to the age difference between 
our sample and samples in previous studies. As we did 
not collect any data about the levels (e.g., recreational vs. 
competitive sports) or types of sports that participants 
engaged in, such variables could serve as fruitful avenues 
for future research. For example, participation in high-
level competitions in weight-sensitive sports such as 
cross-country skiing and running increases risk of body 
dissatisfaction and the development of eating disorders 
[47]. Whether such participation is also negatively asso-
ciated with body appreciation is yet to be examined.

Findings from the current study demonstrated that 
self-compassion explained most of the variance in par-
ticipants’ body appreciation. This echoes findings from 
a meta-analysis which found that self-compassion mod-
erately (r = .55) correlated with body appreciation [48], 
and agrees with another study which found that body 
appreciation at follow-up was predicted by higher levels 
of self-compassion [49]. In the current study, following 
self-compassion, with a substantially smaller effect size, 
connectedness with nature also took part in explaining 
the variance in participants’ body appreciation. This is in 
line with previous research highlighting that both expo-
sure to natural environment [50, 51] and a sense of con-
nectedness with nature were associated with higher body 
appreciation among both males and females [52]. Inter-
estingly, recent research has reported how the specific 
natural environment matters. Here, wood- and grass-
land, mountains and particularly blue areas were found 
significantly associated with higher physical appearance 
satisfaction, while exposure to urban green-areas was not 
[27]. In our study, the majority of the participants resided 
in rural areas. Although it can be argued that nature is 
relatively accessible also in the more urban areas of Nor-
way, previous research has demonstrated how restorative 
benefits of nature were most likely experienced in larger 
coherent areas of nature as well as near blue areas [53]. A 
preference for qualities found in nature outside of urban 
contexts, such as silence and calmness, great views, and 
an experience of being part of nature’s own balance, have 
been highlighted as important in a shift from physical 
appearance towards appreciation and acceptance of own 
body [54, 55]. Our findings show that connectedness with 
nature prevails the level of, and arena for, physical activ-
ity, in terms of association with body appreciation. This 
is interesting given earlier concerns related to the risk of 
confounding physical activity and nature-contact when 
seeking to explain restorative benefits [53], and support 
the emphasis on the arena for developing healthy rela-
tionships with own body.
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Nevertheless, it is important to point out that the stand-
ardized regression coefficients for both connectedness 
with nature, and fitness centers and nature as arenas for 
physical activity, reflect significant but small predictor 
effects on body appreciation. In addition to self-compas-
sion, unmeasured constructs seem to play an additional 
role, and are important to discuss and investigate in future 
research to fully understand how body appreciation can 
be promoted. In line with our finding on self-compassion’s 
predictive role, working on one’s self-compassion can 
improve body appreciation [56]. Other intervention stud-
ies have found that engaging in yoga [57], improved focus 
on functionality [58, 59], and enhanced mindfulness [60], 
can promote body appreciation.

Except for higher scores on self-compassion among 
males, no gender differences were found in body appre-
ciation, connectedness with nature, or use of the different 
physical activity arenas. The lack of gender difference in 
body appreciation, as reported herein, is in conflict with 
the majority of studies finding that males report a higher 
body appreciation compared to females [31]. However, 
it is important to point out that our male and female 
sample represented individuals with a higher mean age 
compared to adolescents and young adults who are more 
often investigated in previous studies on body apprecia-
tion. This is important to take into consideration, as prior 
studies have found that the gender difference in body 
appreciation seems to fade off as females increase in age 
[31, 32]. The age of our sample could thus potentially 
explain our obtained lack of gender differences.

Strengths and limitations
The strengths of the current study include a sample of 
both males and females, as the majority of body image 
research has focused on females. In addition, the higher 
mean age compared to many other studies provides 
novel information on body appreciation and associ-
ated factors in a more mature sample. We also used 
validated and standardized instruments for the assess-
ment of body appreciation, self-compassion, and nature 
connectedness.

However, the findings are limited by a potential selec-
tion bias. Participants were assumed to have a specific 
interest in nature (due to the survey focus), had high self-
reported levels of physical activity, were almost entirely 
restricted to the ethnic majority in Norway, and were 
by and large highly educated, with the latter factor often 
being linked to an increased propensity to engage in out-
door activities [61]. Further, our sample had a skewed 
ratio of male/female respondents. Moreover, we cannot 
rule out the potential presence of colliders in our analy-
ses, and our cross-sectional design does not allow us to 

draw causality conclusions with certainty; but see [62]. 
Relatedly, our regression model only explained parts 
of the variance in body appreciation, which means that 
other unmeasured factors also need to be considered in 
future scholarly work. Finally, one potential limitation 
may be related to the translation of the measurement 
scales from English to Norwegian. Although this was 
controlled for by back-translating from Norwegian to 
English, some categories or phrases were kept close to 
their original wording. This makes it easier to compare 
the results between different cultural settings but may 
not capture the Norwegian cultural context in all ques-
tions and could potentially lead to misunderstandings.

Future research and practical implications
Future studies should aim to develop experimen-
tal designs to better understand the direction of the 
observed associations and to determine the causal rela-
tionship between nature connectedness, arenas for physi-
cal activity, and body appreciation. Future research also 
needs to examine if the pattern found in this study can 
be seen in younger adults, including more males and 
across a broader range of educational levels. Also, larger 
sample sizes would allow further sub-group analyses, 
such as testing whether age and gender may moderate 
certain associations. Additionally, a wider recruitment 
could reduce the risk of selection bias and improve gen-
eralizability. Notwithstanding the study limitations, our 
findings still indicates that among others, engaging in 
physical activity within both fitness centers and nature 
may be an important factor that can influence people’s 
body appreciation.

Conclusion
Self-compassion, connectedness with nature, and physi-
cal activity in both fitness centers and nature, but not in 
organized sports, were positively associated with body 
appreciation in adults. Self-compassion, connectedness 
with nature, and fitness centers and nature as arenas for 
physical activity, explained 39% of the variance of body 
appreciation. These findings have theoretical and prac-
tical implications, and are important not least because 
they run contrary to previous studies regarding the fit-
ness center as an arena for developing body appreciation.

Abbreviations
BMI: Body mass index; BAS-2: Body appreciation scale-version 2; CNS: Con‑
nectedness with nature scale; SCS: Self-compassion scale short-form; PA: 
Physical activity.

Acknowledgements
The authors would like to thank all participants who took part in this study.



Page 8 of 9Sundgot‑Borgen et al. Journal of Eating Disorders          (2022) 10:183 

Author contributions
All authors took part in the planning of the study, the recruitment, and data 
collection. CSB conducted the statistical analyses, and wrote the first drafts 
of the method, result, and discussion section. LT wrote the first drafts of the 
introduction, and together with SBS and TO, contributed to all sections of the 
paper, with adjustments and proof reading. All authors read and approved the 
final version of the manuscript.

Funding
There has been no funding of this study.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Norwegian Data Protection Service (ID 
833522). Participants were informed that participation was voluntary, and that 
their identity in no way could be connected to their responses, as they replied 
to the survey through a link without response identification. No personal 
identification questions were asked.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests in this section.

Author details
1 Regional Department for Eating Disorders, Division of Mental Health 
and Addiction, Oslo University Hospital, Postbox 4956, 0424 Nydalen, Oslo, 
Norway. 2 Department of Health, Social and Welfare Studies, University 
of South-Eastern Norway, P.O. Box 235, 3603 Kongsberg, Norway. 3 Department 
of Management, University of Agder, Postboks 422, 4604 Kristiansand, Norway. 
4 Department of Sports, Physical Education and Outdoor Studies, University 
of South-Eastern Norway, P.O. Box 235, 3603 Kongsberg, Norway. 

Received: 24 May 2022   Accepted: 15 November 2022

References
	1.	 Hoffmann S, Warschburger P. Weight, shape, and muscularity concerns 

in male and female adolescents: predictors of change and influences on 
eating concern. Int J Eat Disord. 2017;50(2):139–47.

	2.	 Coker E, Abraham S. Body weight dissatisfaction: a comparison of women 
with and without eating disorders. Eat Behav. 2014;15(3):453–9.

	3.	 Lewer M, Bauer A, Hartmann AS, Vocks S. Different facets of body image 
disturbance in binge eating disorder: a review. Nutrients. 2017;9(12):1294.

	4.	 Stice E, Shaw HE. Role of body dissatisfaction in the onset and mainte‑
nance of eating pathology: a synthesis of research findings. J Psychosom 
Res. 2002;53(5):985–93.

	5.	 Stice E, Ng J, Shaw H. Risk factors and prodromal eating pathology. J 
Child Psychol Psychiatr. 2010;51(4):518–25.

	6.	 Jackson KL, Janssen I, Appelhans BM, Kazlauskaite R, Karavolos K, Dugan 
SA, et al. Body image satisfaction and depression in midlife women: the 
study of women’s health across the nation (SWAN). Arch Womens Ment 
Health. 2014;17(3):177–87.

	7.	 Bucchianeri MM, Neumark-Sztainer D. Body dissatisfaction: an overlooked 
public health concern. J Public Mental Health. 2014;13(2):64–9.

	8.	 Levine MP, Smolak L. The role of protective factors in the prevention of 
negative body image and disordered eating. Eat Disord. 2016;24(1):39–46.

	9.	 Tylka TL, Piran N. Handbook of positive body image and embodiment: 
constructs, protective factors, and interventions. 1st ed. USA: Oxford 
University Press; 2019. p. 456.

	10.	 Sabiston C, Pila E, Vani M, Thogersen-Ntoumani C. Body image, physical 
activity, and sport: a scoping review. Psychol Sport Exerc. 2019;42:48–57.

	11.	 Thomas EV, Warren-Findlow J. Body image, self-esteem, and behavioral 
risk for chronic disease among college students: additional evidence for 
integrated prevention. J Am Coll Health. 2020;68(6):658–65.

	12.	 Tylka TL. Overview of the field of positive body image. In: Daniels EA, Gil‑
len MM, Markey CH, editors. Body positive: understanding and improving 
body image in science and practice. Cambridge: Cambridge University 
Press; 2018. p. 6–33.

	13.	 Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise, and 
physical fitness: definitions and distinctions for health-related research. 
Public Health Rep. 1985;100(2):126.

	14.	 Bratland-Sanda S, Andersson E, Best J, Høegmark S, Roessler KK. The use 
of physical activity, sport and outdoor life as tools of psychosocial inter‑
vention: the Nordic perspective. Sport Soc. 2019;22(4):654–670.

	15.	 Sabiston CM, Pila E, Vani M, Thogersen-Ntoumani C. Body image, physical 
activity, and sport: a scoping review. Psychol Sport Exerc. 2019;42:48–57.

	16.	 Mathisen TF, Aamodt J, Bratland-Sanda S, Sundgot-Borgen C, Svantorp-
Tveiten KME, Sundgot-Borgen J. Body figure idealisation and body 
appearance pressure in fitness instructors. Front Psychol. 2020;11:585901.

	17.	 Sundgot-Borgen C, Sundgot-Borgen J, Bratland-Sanda S, Kolle E, Torstveit 
MK, Svantorp-Tveiten KME, et al. Body appreciation and body appearance 
pressure in norwegian university students comparing exercise science 
students and other students. BMC Public Health. 2021;21(1):532.

	18.	 Kajosaari A, Pasanen TP. Restorative benefits of everyday green exercise: a 
spatial approach. Landsc Urban Plan. 2021;206:103978

	19.	 Coon J, Boddy K, Stein K, Whear R, Barton J, Depledge M. Does participat‑
ing in physical activity in outdoor natural environments have a greater 
effect on physical and mental wellbeing than physical activity indoors? A 
systematic review. Environ Sci Technol. 2011;45:1761–72.

	20.	 Jimenez MP, Deville NV, Elliott EG, Schiff JE, Wilt GE, Hart JE, et al. Associa‑
tions between nature exposure and health: a review of the evidence. Int J 
Environ Res Public Health. 2021;18(9):4790.

	21.	 Lackey NQ, Tysor DA, McNay GD, Joyner L, Baker KH, Hodge C. Mental 
health benefits of nature-based recreation: a systematic review. Ann Leis 
Res. 2021;24(3):379–93.

	22.	 Frumkin H, Bratman GN, Breslow SJ, Cochran B, Kahn JPH, Lawler JJ, et al. 
Nature contact and human health: a research Agenda. Environ Health 
Perspect. 2017;125(7):075001.

	23.	 Bowler DE, Buyung-Ali LM, Knight TM, Pullin AS. A systematic review of 
evidence for the added benefits to health of exposure to natural environ‑
ments. BMC Public Health. 2010;10:456.

	24.	 Haluza D, Schönbauer R, Cervinka R. Green perspectives for public health: 
a narrative review on the physiological effects of experiencing outdoor 
nature. Int J Environ Res Public Health. 2014;11(5):5445–61.

	25.	 Trangsrud LKJ, Borg M, Bratland-Sanda S. Friluftsliv in eating disor‑
der recovery: a systematic review. J Outdoor Recreat Educ Leadersh. 
2020;12(2):181–204.

	26.	 Mitten D, D’amore C. The nature of body image: the relationship between 
women’s body image and physical activity in natural environments. In: 
Vakoch DA, Mickey S, editors. Women and nature? Beyond dualism in 
gender, body and environment. New York: Routledge; 2018. p. 96–116.

	27.	 Stieger S, Aichinger I, Swami V. The impact of nature exposure on body 
image and happiness: an experience sampling study. Int J Environ Health 
Res. 2022;32(4):870–84.

	28.	 Barr-Wilson SK, Roberts NS. Adolescent girls and body image: influence of 
outdoor adventure on healthy living. J Outdoor Recreat Educ Leadersh. 
2016;8(2):148–64.

	29.	 Hovey K, Foland J, Foley JT, Kniffin M, Bailey J. Predictors of change in 
body image in female participants of an outdoor education program. J 
Outdoor Recreat Educ Leadersh. 2016;8(2):200–8.

	30.	 Mitchell R. Is physical activity in natural environments better for mental 
health than physical activity in other environments? Soc Sci Med. 
2013;91:130–4.

	31.	 He J, Sun S, Zickgraf HF, Lin Z, Fan X. Meta-analysis of gender differences 
in body appreciation. Body image. 2020;33:90–100.

	32.	 Quittkat HL, Hartmann AS, Düsing R, Buhlmann U, Vocks S. Body dissat‑
isfaction, importance of appearance, and body appreciation in men and 
women over the lifespan. Front Psychiatr. 2019;10:864.

	33.	 Swami V, Barron D, Hari R, Grover S, Smith L, Furnham A. The nature of 
positive body image: examining associations between nature exposure, 
self-compassion, functionality appreciation, and body appreciation. 
Ecopsychology. 2019;11(4):243–53.



Page 9 of 9Sundgot‑Borgen et al. Journal of Eating Disorders          (2022) 10:183 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	34.	 Swami V, Tran US, Stieger S, Voracek M. Developing a model linking self-
reported nature exposure and positive body image: a study protocol for 
the body image in nature survey (BINS). Body Image. 2022;40:50–7.

	35.	 Cohen J. Statistical power analysis for the behavioral sciences. London: 
Routledge; 1988.

	36.	 Tylka TL, Wood-Barcalow NL. The body appreciation scale-2: item refine‑
ment and psychometric evaluation. Body image. 2015;12:53–67.

	37.	 Mayer FS, Frantz CM. The connectedness to nature scale: a measure 
of individuals’ feeling in community with nature. J Environ Psychol. 
2004;24(4):503–15.

	38.	 Raes F, Pommier E, Neff KD, Van Gucht D. Construction and factorial 
validation of a short form of the self-compassion scale. Clin Psychol 
Psychother. 2011;18(3):250–5.

	39.	 Cohen J. The effect size. Stat Power Anal Behav Sci. 1988:77–83.
	40.	 Trujillo KM, Brougham RR, Walsh DA. Age differences in reasons for exer‑

cising. Curr Psychol. 2004;22(4):348–67.
	41.	 Gjestvang C, Abrahamsen F, Stensrud T, Haakstad LA. Motives and barriers 

to initiation and sustained exercise adherence in a fitness club setting—a 
one-year follow‐up study. Scand J Med Sci Sports. 2020;30(9):1796–805.

	42.	 Bratland-Sanda S, Vikøren Myhre TH, Tangen JO. Norwegian fitness 
industry: from bodybuilding to a public health partner. The rise size of 
the fitness industry in Europe. London: Springer; 2020. p. 327–47.

	43.	 Alleva JM, Tylka TL. Body functionality: a review of the literature. Body 
Image. 2021;36:149–71.

	44.	 Menzel JE, Levine MP. Embodying experiences and the promotion of 
positive body image: the example of competitive athletics. In: Calogero 
RM, Tantleff-Dunn S, Thompson JK, editors. Self-objectification in women: 
causes, consequences, and counteractions. Washington: American 
Psychological Association; 2011. p. 163–86.

	45.	 Tiggemann M. Considerations of positive body image across various 
social identities and special populations. Body Image. 2015;14:168–76.

	46.	 Soulliard ZA, Kauffman AA, Fitterman-Harris HF, Perry JE, Ross MJ. Examin‑
ing positive body image, sport confidence, flow state, and subjective 
performance among student athletes and non-athletes. Body Image. 
2019;28:93–100.

	47.	 Bratland-Sanda S, Sundgot-Borgen J. Eating disorders in athletes: over‑
view of prevalence, risk factors and recommendations for prevention and 
treatment. Eur J Sport Sci. 2013;13(5):499–508.

	48.	 Linardon J, McClure Z, Tylka TL, Fuller-Tyszkiewicz M. Body appreciation 
and its psychological correlates: a systematic review and meta-analysis. 
Body Image. 2022;42:287–96.

	49.	 Cox AE, Ullrich-French S, Tylka TL, McMahon AK. The roles of self-com‑
passion, body surveillance, and body appreciation in predicting intrinsic 
motivation for physical activity: cross-sectional associations, and prospec‑
tive changes within a yoga context. Body Image. 2019;29:110–7.

	50.	 Baceviciene M, Jankauskiene R, Swami V. Nature exposure and posi‑
tive body image: a cross–sectional study examining the mediating 
roles of physical activity, autonomous motivation, connectedness to 
nature, and perceived restorativeness. Int J Environ Res Public Health. 
2021;18(22):12246.

	51.	 Swami V, Mohd. Khatib NA, Vidal-Mollón J, Vintila M, Barron D, Goian 
C, et al. Visits to natural environments improve state body apprecia‑
tion: evidence from Malaysia, Romania, and Spain. Ecopsychology. 
2020;12(1):24–35.

	52.	 Swami V, Barron D, Weis L, Furnham A. Bodies in nature: associations 
between exposure to nature, connectedness to nature, and body image 
in US adults. Body Image. 2016;18:153–61.

	53.	 Kajosaari A, Pasanen TP. Restorative benefits of everyday green exercise: a 
spatial approach. Landsc Urban Plann. 2021;206:103978.

	54.	 Jepsen Trangsrud LK, Borg M, Bratland-Sanda S, Klevan T. Embodying 
experiences with nature in everyday life recovery for persons with eating 
disorders. Int J Environ Res Public Health. 2020;17(8):2784.

	55.	 Trangsrud LK, Borg M, Bratland-Sand S. Friluftsliv in eating disorder 
recovery: a systematic review. J Outdoor Recreation Educ Leadersh. 
2020;12(2):181–205.

	56.	 Toole AM, Craighead LW. Brief self-compassion meditation train‑
ing for body image distress in young adult women. Body Image. 
2016;19:104–12.

	57.	 Neumark-Sztainer D, MacLehose RF, Watts AW, Pacanowski CR, Eisenberg 
ME. Yoga and body image: findings from a large population-based study 
of young adults. Body Image. 2018;24:69–75.

	58.	 Alleva JM, Martijn C, Van Breukelen GJ, Jansen A, Karos K. Expand your 
Horizon: a programme that improves body image and reduces self-
objectification by training women to focus on body functionality. Body 
Image. 2015;15:81–9.

	59.	 Alleva JM, Diedrichs PC, Halliwell E, Martijn C, Stuijfzand BG, Treneman-
Evans G, et al. A randomised-controlled trial investigating potential 
underlying mechanisms of a functionality-based approach to improving 
women’s body image. Body Image. 2018;25:85–96.

	60.	 Bush HE, Rossy L, Mintz LB, Schopp L. Eat for life: a work site feasibility 
study of a novel mindfulness-based intuitive eating intervention. Am J 
Health Promot. 2014;28(6):380–8.

	61.	 Dervo BK, Skår M, Köhler B, Øian H, Vistad OI, Andersen O, et al. Friluftsliv i 
Norge anno 2014–status og utfordringer. 2014.

	62.	 Rohrer JM. Thinking clearly about correlations and causation: graphical 
causal models for observational data. Adv Methods Pract Psychol Sci. 
2018;1(1):27–42.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Hiking, indoor biking, and body liking: a cross-sectional study examining the link between physical activity arenas and adults’ body appreciation
	Abstract 
	Background: 
	Methods: 
	Results: 
	Discussion: 
	Conclusion: 

	Background
	Method
	Study design
	Participant recruitment and data collection
	Ethics
	Measurements
	Demographics
	Body appreciation scale, version 2 (BAS-2)
	Physical activity
	Connectedness with nature scale
	Self-compassion scale, short-form

	Statistics

	Results
	Demographics
	Use of physical activity arenas
	Associations between body appreciation, physical activity arenas and mental health

	Discussion
	Strengths and limitations
	Future research and practical implications

	Conclusion
	Acknowledgements
	References


