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Abstract
Background  Extreme sports have increased in popularity, particularly over the past two decades. Theories 
explaining participation in extreme sports tend to focus on risk. Consequently, extreme sports participants are often 
characterized by an accentuated desire for risk and abnormal personal traits, but the positive aspects of extreme 
sports are often neglected in the literature. This scoping review summarizes extreme sport motives, emotions and 
personal characteristics.

Methods  Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping 
Reviews (PRISMA-ScR) Checklist, three databases were searched (PubMed, Web of Science, Scopus, SportDiscus and, 
PsycInfo) on 20th April 2023. Studies were included if they were originally articles written in English and examined 
psychology traits in extreme sport participants.

Results  In total, 39 manuscripts met the inclusion criteria and were analyzed in the present review. There is no 
unique profile for individuals involved in extreme sports. Risk and fear are considered natural characteristic of 
participation, and many positive aspects are associated with involvement in extreme sports (e.g., organization, 
planning, confidence). The quality of experience is often reported to justify extreme sport participation.

Conclusion  Changes in emotions and motives characterized the reversal theory, which in combination with the 
flow approach, could explain the participation in extreme activities. A dynamic ecological approach considering 
the interaction between individuals and the environment should be adopted to understand individual motives, 
behaviour and emotions.

Keywords  Motivation, Emotion, Personal characteristics, Risk, Environment
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Background
The definition of extreme sports in academic litera-
ture remains equivocal, with terms such as “adventure 
sports” [1], “alternative sports” [2] or “action or adven-
turing sports” [3] used interchangeably. Extreme sports 
are often described as non-competitive, leisure activities, 
adventure experiences or activities requiring less skill 
or knowledge [4, 5]. The imprecision of extreme sports 
definition is associated with the development of inaccu-
rate theories and concepts which reflect the experiences 
of participants involved in extreme sports. According 
to Brymer [6] extreme sports are defined as “indepen-
dent adventures activities where a mismanaged mistake 
or accident is most likely to result in death”. Examples of 
extreme sports are building, antenna, span, earth (BASE) 
jumping, big wave surfing, mountaineering, extreme 
skiing and free solo climbing [5]. Although there are 
variations in BASE jumping (i.e., wingsuit, tracksuit), par-
ticipants normally attain 250 km.h− 1 and cover approxi-
mately distances equal to or less than 150 m [7, 8]. In big 
wave surfing, surfers face waves in excess of five meters 
[9]. Participants enrolled in high-altitude climbing attain 
extreme altitudes (i.e., > 8000  m) and be exposed to 
adverse physiological and psychological conditions [10].

Over recent years, extreme sports have grown in popu-
larity, and the number of participants is above traditional 
sports [11, 12]. In fact, green spaces, typically associ-
ated with some extreme sports, seem more effective for 
increasing and promoting physical activity, which in turn 
relates to benefits on cognitive performance and self-
reported well-being, compared with indoor practices 
[13]. Limited evidence suggests a synergic effect between 
the practice of physical activity and time passed in con-
tact with nature to improve mental health [14]. Qualita-
tive data in extreme sports highlighted that participants 
described the contact with nature as central, more signif-
icant and powerful [15]. Participation in extreme sports 
seems to affect well-being, physical and psychological 
traits positively [1, 13, 15].

The scientific literature on extreme sports has focused 
on specific theories that identified personal traits and 
explained the motives for participation [16]. Clas-
sic theories explaining participation in extreme sports 
are, for example, sensation-seeking [17], edgework [18] 
or type T personality [19]. These explanations are lim-
ited since they were based on the association between 
risk and sport participation and have ignored individual 
reports that considered the benefits of extreme sports. 
The reversal theory is a model that combines motives, 
emotions and personality traits [20, 21]. The concep-
tual framework of reversal theory considers four pairs 
of metamotivational states (i.e., high-order motivational 
levels), which explains changes in motives, emotions and 
mood on specific occasions. The persistence of specific 

motivational states across the life span can be identified 
as personality traits but are modified with environmen-
tal stimuli. The theory also considered emotions grouped 
into two main categories: somatic and transactional. 
Somatic emotions are defined considering the experi-
ence of body arousal (e.g. excitement, anxiety etc.), whilst 
transactional emotions are related to the final output (e.g. 
pride, humiliation etc.). The theory explains why arousal 
can be perceived as excitement and anxiety in an iden-
tical external situation [21]. Numerous motives beyond 
risk-seeking theory or surpassing personal boundaries 
could explain participation in extreme sports. Given the 
positive impact on participation and different theories to 
explain the characteristics of participants (motives, expe-
riences and personal characteristics), a review summariz-
ing this topic is lacking.

Therefore, the present scoping review aims to pres-
ent an overview of relevant literature investigating the 
motives, emotions and personal characteristics of par-
ticipation in extreme sports. In addition, theoretical 
background and methodologies used in studies were 
also collected to interpret the main findings associ-
ated with the characteristics of experiences in extreme 
sports. It is proposed that this review is required to facili-
tate the mapping of future research agendas on extreme 
sports, and potentially give rise to new theoretical and 
interdisciplinary knowledge relating to extreme sport 
participation.

Methods
The current review followed guidelines proposed by the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses Extension for Scoping Reviews (PRISMA-
ScR) Checklist (Tricco et al., 2018). The protocol was 
pre-registered on the Open Science Framework – DOI: 
https://doi.org/10.17605/OSF.IO/J2Q57.

Eligibility criteria, information source and search
Studies were considered in the current review if the fol-
lowing three criteria were met: (1) participants were 
involved in extreme sports, (2) studies examined psy-
chology traits (i.e., motivation, personality, emotions), 
and (3) studies were original manuscripts written in Eng-
lish. Qualitative and quantitative studies involving psy-
chology in extreme sports were included. Studies were 
mainly excluded if they combined extreme sport par-
ticipants with other types of sports and/or did not cover 
specific psychology topics. No restrictions were applied 
relating to the year of publication. The search strategy 
was organized into three phases [22]. The preliminary 
phase involved research via reading a book chapter 
about extreme sports [5]. Secondly, the searches were 
conducted using the following search terms: motiv* OR 
beha* OR self-determination OR achievement-goal OR 

https://doi.org/10.17605/OSF.IO/J2Q57
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interest* OR personality OR characteristic* OR emotion* 
AND extreme sport* OR BASE jump* OR extreme skiing 
OR waterfall kayaking OR big-wave surf* OR high-level 
mountaineering OR free solo climb*. Literature searches 
were conducted in PubMed, Web of Science, Scopus, 
SportDiscus and PsycInfo. The final search results were 
exported into a reference manager software (EndNote 
X9; Thomson Reuters©, New York, NY, USA), and dupli-
cates were automatically removed. The searches for the 
present scoping review were conducted on 20/4/2023.

Selection of sources of evidence
Two independent and experienced authors (DVM/HS) 
screened the study titles and abstracts. Full-texts were 
then examined for their suitability for the inclusion crite-
ria. If there were any discrepancies between the authors, 
then a third author (EG) arbitrated the disagreement.

Data charting process, data items and synthesis
The relevant data of each study was extracted and sum-
marized on a Microsoft Excel Sheet. The following 
details were individually collected and summarized for 
each manuscript: author, sample characteristics, country 
within which the research was conducted, study aims, 
methods, and main findings. The authors also briefly 
described the theoretically background which formed 

the basis for the research question in each study. The first 
author (DVM) collected the initial information, which 
was then checked by two separate researchers (HS/AF).

Results
Sources of evidence
A total of 1493 studies were identified following the 
search of databases. Following the omission of 332 dupli-
cates, the remaining 1661 manuscripts were screened by 
title and abstract. A further 1110 were excluded, and 51 
full texts were screened. Twelve studies did not meet the 
inclusion and were excluded for the following reasons: (1) 
not an original paper (n = 8), (2) did not consider solely 
extreme sport participants (n = 2), (3) studies centered on 
methodological instruments (n = 2). Thirty-nine studies 
were included in the present scoping review (Fig. 1).

Characteristics of source of evidence
Table  1 summarizes the main characteristics (sample, 
country, aim, methods and main findings) of the studies 
included in the current review. Research involving exam-
inations of psychological traits in extreme sports ranged 
from 2000 to 2022. Both male and female participants 
were included in 68% of the studies [5, 23–45]. Most 
studies were conducted in Europe (38%) with 31% involv-
ing participants from different countries. Five studies 

Fig. 1  Flow chart diagram identifying the screening process and the studies including in the present scoping review
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p 

be
tw

ee
n 

th
es

e 
ch

ar
ac

te
ris

tic
s a

nd
 

ac
ci

de
nt

s (
i.e

. f
re

qu
en

cy
 a

nd
 

se
ve

rit
y)

.

Ab
br

ev
ia

te
d 

in
ju

ry
 sc

al
e,

 C
lo

ni
ng

er
 Te

m
-

pe
ra

m
en

t a
nd

 C
ha

ra
ct

er
 In

ve
nt

or
y

N
ov

el
ty

-s
ee

ki
ng

 a
nd

 se
lf-

di
re

ct
ed

ne
ss

 w
er

e 
hi

gh
er

 fo
r B

AS
E 

ju
m

pe
rs

 th
an

 th
e 

av
er

ag
e 

po
pu

la
tio

n.
 In

 o
pp

os
iti

on
, B

AS
E 

ju
m

pe
rs

 sc
or

ed
 lo

w
er

 v
al

ue
s f

or
 h

ar
m

 a
vo

id
an

ce
, r

ew
ar

d 
de

pe
nd

en
ce

, a
nd

 se
lf-

tr
an

sc
en

de
nc

e.
 N

o 
re

la
tio

ns
hi

p 
be

tw
ee

n 
te

m
pe

ra
m

en
t a

nd
 c

ha
ra

ct
er

 tr
ai

ts
 a

nd
 a

cc
id

en
t o

cc
as

io
ns

 w
as

 
no

te
d.

 O
ve

ra
ll, 

th
e 

pr
ofi

le
 o

f B
AS

E 
ju

m
pe

rs
 te

nd
s t

o 
be

 c
om

pa
-

ra
bl

e 
to

 th
e 

co
nt

ro
l g

ro
up

.

H
et

la
nd

 
an

d 
Vi

tt
er

so
 

[2
5]

N
 =

 3
1 

m
al

e 
an

d 
fe

m
ak

e 
(B

AS
E 

ju
m

pe
rs

, s
ky

di
ve

rs
)

ag
e:

 2
8.

5 
yr

s

N
or

w
ay

In
ve

st
ig

at
e 

th
e 

em
ot

io
ns

 
du

rin
g 

an
d 

af
te

r t
he

 ju
m

p.
 

Th
e 

sa
m

e 
pr

oc
ed

ur
e 

w
as

 
co

nd
uc

te
d 

fo
r t

he
 ju

m
pi

ng
 

fil
m

 2
4-

h 
la

te
r.

Ba
sic

 E
m

ot
io

ns
 S

ta
te

 Te
st

; V
isu

al
ly

 R
ep

or
te

d 
Em

ot
io

ns
; H

ea
rt

 ra
te

H
ed

on
ic

 e
m

ot
io

ns
 (i

.e
., p

le
as

ur
e,

 h
ap

pi
ne

ss
) w

er
e 

co
m

pa
ra

bl
e 

be
fo

re
 a

nd
 d

ur
in

g 
bo

th
 ju

m
pi

ng
 a

nd
 fi

lm
. D

iff
er

en
ce

s i
n 

eu
de

-
m

on
ic

 fe
el

in
gs

 (i
.e

., e
ng

ag
em

en
t, 

in
te

re
st

) w
er

e 
no

te
d 

ac
ro

ss
 

co
nd

iti
on

s. 
D

ur
in

g 
th

e 
ju

m
p,

 v
al

ue
s f

or
 p

le
as

ur
e 

va
rie

d,
 w

hi
le

 
st

ab
le

 v
al

ue
s f

or
 in

te
re

st
 w

er
e 

no
te

d.
D

ea
n 

[2
6]

N
 =

 7
3 

m
al

e 
an

d 
fe

m
al

e 
off

-ro
ad

 
m

ot
or

cy
cl

in
g

ag
e:

 1
8–

24
 y

rs

M
ex

ic
o

Ex
am

in
e 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

pe
rc

ei
ve

d 
ris

k 
an

d 
se

lf-
co

nt
ro

l.

Q
ue

st
io

nn
ai

re
 a

bo
ut

 p
er

ce
iv

ed
 p

hy
sic

al
 ri

sk
 

to
 th

em
se

lv
es

, l
ev

el
 o

f e
xp

er
ie

nc
e

in
 th

e 
sp

or
t, 

re
la

tiv
e 

sk
ill

, e
xp

ec
te

d 
fu

n,
 le

ve
l 

of
 se

lf-
co

nt
ro

l, 
an

d 
es

tim
at

ed
 ri

sk
 fo

r a
n 

av
er

ag
e 

ot
he

r
pa

rt
ic

ip
an

t*

Se
lf-

co
nt

ro
l w

as
 n

eg
at

iv
el

y 
as

so
ci

at
ed

 w
ith

 p
er

ce
iv

ed
 ri

sk
.

Br
ym

er
 

an
d 

Sc
h-

w
ei

tz
er

 
[2

7]

N
 =

 1
5 

m
al

e 
an

d 
fe

m
al

e
(b

as
e-

ju
m

pi
ng

, b
ig

 w
av

e 
su

rfi
ng

, 
ex

tr
em

e 
sk

iin
g,

 w
at

er
fa

ll 
ka

ya
k-

in
g,

 e
xt

re
m

e 
m

ou
nt

ai
ne

er
in

g,
 

so
lo

 ro
pe

-fr
ee

 c
lim

bi
ng

)
ag

e:
 3

0–
70

 y
rs

D
iff

er
en

t 
co

un
tr

ie
s

In
ve

st
ig

at
e 

fe
ar

 a
ss

oc
ia

te
d 

w
ith

 p
ar

tic
ip

at
io

n 
in

 e
xt

re
m

e 
sp

or
ts

.

In
te

rv
ie

w
 c

on
sid

er
in

g 
fo

ur
 th

em
es

: e
xp

er
i-

en
ce

 a
nd

 re
la

tio
ns

hi
p 

w
ith

 fe
ar

, m
an

ag
e-

m
en

t o
f f

ea
r, 

fe
ar

 a
nd

 se
lf-

tr
an

sf
or

m
at

io
n

Fe
ar

 is
 p

ar
t o

f e
xt

re
m

e 
sp

or
ts

 a
nd

 c
ou

ld
 le

ad
 to

 a
ch

ie
vi

ng
 a

 p
er

-
so

na
l s

en
se

 o
f m

as
te

ry
 a

nd
 lo

sin
g 

th
e 

se
ns

e 
of

 se
lf 

an
d 

id
en

tit
y.

Br
ym

er
 

an
d 

Sc
h-

w
ei

tz
er

 
[2

8]

N
 =

 1
5 

m
al

e 
an

d 
fe

m
al

e
(B

AS
E 

ju
m

pi
ng

, b
ig

 w
av

e 
su

rf-
in

g,
 e

xt
re

m
e 

sk
iin

g,
 w

at
er

fa
ll 

ka
ya

ki
ng

, e
xt

re
m

e 
m

ou
nt

ai
ne

er
-

in
g,

 so
lo

 ro
pe

-fr
ee

 c
lim

bi
ng

)
ag

e:
 3

0–
70

 y
rs

D
iff

er
en

t 
co

un
tr

ie
s

St
ud

y 
on

e 
as

pe
ct

 o
f m

ot
iv

a-
tio

n 
in

 e
xt

re
m

e 
sp

or
ts

 (i
.e

., 
se

ar
ch

 fo
r f

re
ed

om
).

In
te

rv
ie

w
Am

on
g 

hi
gh

-r
isk

 sp
or

ts
 p

ar
tic

ip
an

ts
, f

re
ed

om
 w

as
 a

ss
oc

ia
te

d 
w

ith
 c

on
st

ra
in

s, 
m

ov
em

en
t, 

co
nt

ro
l, 

re
le

as
in

g 
fe

ar
, b

ei
ng

 a
t o

ne
, 

ch
oi

ce
 a

nd
 re

sp
on

sib
ili

ty
. O

th
er

 m
ot

iv
at

io
ns

 th
an

 ri
sk

-t
ak

in
g 

ar
e 

ap
pa

re
nt

 in
 e

xt
re

m
e 

sp
or

ts
.

H
ei

re
ne

 
et

 a
l. 

[5
8]

N
 =

 8
 m

al
e 

ro
ck

 c
lim

be
rs

hi
gh

-a
bi

lit
y 

(a
ge

: 2
4.

8 
±

 2
.3

 y
rs

)
av

er
ag

e-
ab

ili
ty

 (a
ge

: 2
3.

8 
±

 2
.3

 
yr

s)

U
K

In
ve

st
ig

at
e 

th
e 

w
ith

dr
aw

al
 

st
at

es
 (c

ra
vi

ng
, a

nh
ed

on
ia

 
an

d 
ad

ve
rs

e 
eff

ec
ts

) r
e-

la
te

d 
to

 p
ar

tic
ip

at
io

n 
in

 ro
ck

 
cl

im
bi

ng
.

In
te

rv
ie

w
An

he
do

ni
a,

 c
ra

vi
ng

 a
nd

 n
eg

at
iv

e 
eff

ec
t a

re
 e

vi
de

nt
 a

m
on

g 
ro

ck
 

cl
im

be
rs

. V
ar

ia
tio

n 
by

 c
om

pe
tit

iv
e 

le
ve

l w
as

 n
ot

ed
, w

ith
 th

e 
hi

gh
-a

bi
lit

y 
ro

ck
 c

lim
be

rs
 h

av
in

g 
m

or
e 

fre
qu

en
t e

xp
er

ie
nc

es
 o

f 
cr

av
in

g 
an

d 
ad

ve
rs

e 
eff

ec
ts

 th
an

 a
ve

ra
ge

-a
bi

lit
y 

pa
rt

ic
ip

an
ts

.

Ta
bl

e 
1 

(c
on

tin
ue

d)
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St
ud

y
Sa

m
pl

e
Co

un
tr

y
A

im
M

et
ho

ds
M

ai
n 

fin
di

ng
s

Ch
an

g 
[2

9]
N

 =
 2

25
 m

al
e 

an
d 

fe
m

al
e 

(s
ka

te
-

bo
ar

ds
, e

xt
re

m
e 

bl
ad

e,
 b

ic
yc

le
)

*a
ge

 w
as

 n
ot

 d
et

ai
le

d

Ch
in

a
Th

is 
st

ud
y 

in
ve

st
ig

at
ed

 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
hi

gh
-r

isk
 sp

or
ts

 a
nd

 fl
ow

 
ex

pe
rie

nc
e.

In
 p

ar
al

le
l, 

it 
ex

am
in

ed
 se

x 
in

flu
en

ce
 o

n 
th

e 
re

la
tio

n-
sh

ip
 b

et
w

ee
n 

in
vo

lv
em

en
t 

in
 h

ig
h-

ris
k 

sp
or

ts
 a

nd
 fl

ow
 

ex
pe

rie
nc

e.

Fl
ow

 e
xp

er
ie

nc
e 

w
as

 o
bt

ai
ne

d 
by

 a
 q

ue
s-

tio
nn

ai
re

 fo
cu

se
d 

on
 th

e 
le

ve
l o

f m
oo

d 
an

d 
co

nc
en

tr
at

io
n 

w
he

n 
pa

rt
ic

ip
an

ts
 a

re
 

in
vo

lv
ed

 in
 h

ig
h-

ris
k 

sp
or

ts

Th
e 

cu
rre

nt
 st

ud
y 

fo
un

d 
th

at
 p

ar
tic

ip
at

io
n 

in
 h

ig
h-

ris
k 

sp
or

ts
 

w
as

 re
la

te
d 

to
 th

e 
flo

w
 e

xp
er

ie
nc

e.
 In

 a
dd

iti
on

, t
he

 re
la

tio
n-

sh
ip

 w
as

 a
ffe

ct
ed

 b
y 

se
x.

 A
tt

rit
io

n 
w

as
 si

gn
ifi

ca
nt

 a
m

on
g 

m
al

e 
pa

rt
ic

ip
an

ts
. I

n 
op

po
sit

io
n,

 c
en

tr
al

ity
 a

nd
 se

lf-
ex

pr
es

sio
n 

w
er

e 
ro

bu
st

 p
re

di
ct

or
s a

m
on

g 
fe

m
al

es
.

M
on

as
te

-
rio

 e
t a

l. 
[3

0]

N
 =

 7
9 

m
al

e 
an

d 
fe

m
al

e 
BA

SE
 

ju
m

pe
rs

ag
e:

 3
7.

3 
±

 1
3.

7 
yr

s

D
iff

er
en

t 
co

un
tr

ie
s

Th
e 

pr
es

en
t s

tu
dy

 fo
cu

se
s 

on
 p

sy
ch

ob
io

lo
gy

. I
n 

ot
he

r 
w

or
ds

, w
he

th
er

 sa
liv

ar
y 

co
rt

i-
so

l w
as

 a
ss

oc
ia

te
d 

w
ith

 te
m

-
pe

ra
m

en
t (

em
ot

io
na

l s
ty

le
) 

an
d 

w
he

th
er

 a
lp

ha
-a

m
yl

as
e 

pr
ed

ic
te

d 
pe

rs
ist

en
ce

 a
nd

 
ch

ar
ac

te
r (

go
al

-s
et

tin
g)

 w
as

 
te

st
ed

.

Te
m

pe
ra

m
en

t a
nd

 C
ha

ra
ct

er
 In

ve
nt

or
y;

 
sa

liv
ar

y 
sa

m
pl

es
 w

er
e 

co
lle

ct
ed

 b
ef

or
e 

an
d 

af
te

r t
he

 c
om

pe
tit

io
n

G
en

er
al

ly
, B

AS
E 

ju
m

pi
ng

 p
ar

tic
ip

an
ts

 w
er

e 
re

sil
ie

nt
 (h

ig
hl

y 
se

lf-
di

re
ct

ed
, p

er
sis

te
nt

 a
nd

 ri
sk

-t
ak

in
g)

. T
hr

ee
 d

iff
er

en
t c

la
ss

es
 

of
 ju

m
pe

rs
 w

er
e 

id
en

tifi
ed

: m
as

te
rfu

l: 
se

lf-
di

re
ct

ed
ne

ss
 (+

), 
ex

-
pe

rie
nc

e 
(+

), 
al

ph
a-

am
yl

as
e 

(-)
, c

or
tis

ol
 (±

); 
tr

us
tfu

l: 
co

op
er

at
iv

e,
 

so
ci

al
 su

pp
or

t, 
co

rt
iso

l (
-);

 c
ou

ra
ge

ou
s: 

an
xi

et
y, 

in
ex

pe
rie

nc
e,

 
co

rt
iso

l (
+

).

Br
ym

er
 

an
d 

Sc
h-

w
ei

tz
er

 
[5

]

N
 =

 1
5 

m
al

e 
an

d 
fe

m
al

e 
(B

AS
E 

ju
m

pi
ng

, b
ig

 w
af

e 
su

rfi
ng

, e
x-

tr
em

e 
sk

iin
g,

 w
at

er
fa

ll 
ka

ya
ki

ng
, 

ex
tr

em
e 

m
ou

nt
ai

ne
er

in
g,

 so
lo

 
ro

pe
-fr

ee
 c

lim
bi

ng
)

ag
e:

 1
0–

30
 y

rs

D
iff

er
en

t 
co

un
tr

ie
s

Ex
am

in
e 

th
e 

ex
pe

rie
nc

e 
of

 
ex

tr
em

e-
sp

or
t p

ar
tic

ip
an

ts
.

In
te

rv
ie

w
Th

re
e 

m
ai

n 
th

em
es

 e
m

er
ge

d 
as

 p
os

sib
le

 m
ot

iv
es

 fo
r p

ar
tic

ip
a-

tio
n 

in
 h

ig
h-

ris
k 

sp
or

ts
: i

nv
ig

or
at

in
g 

ex
pe

rie
nc

e,
 in

ad
eq

ua
te

 
w

or
ds

 to
 c

ap
tu

re
 th

e 
ex

pe
rie

nc
e 

an
d 

tr
an

sc
en

de
nc

e.

Fr
uh

au
f 

et
 a

l. 
[3

1]
N

 =
 4

0 
m

al
e 

an
d 

fe
m

al
e

fre
er

id
es

ag
e:

 2
7.

5 
±

 4
.4

 y
rs

N
ot

 
sp

ec
ifi

ed
U

nd
er

st
an

d 
th

e 
m

ot
iv

a-
tio

n 
fo

r t
he

 p
ar

tic
ip

at
io

n 
of

 
fre

er
id

e 
at

hl
et

es
 a

nd
 h

ow
 

th
ey

 p
er

ce
iv

e 
as

so
ci

at
ed

 ri
sk

 
w

ith
 p

ar
tic

ip
at

io
n 

in
 h

ig
h-

ris
k 

sp
or

ts
.

In
te

rv
ie

w
: q

ue
st

io
ns

 w
er

e 
fo

cu
se

d 
on

 th
e 

ex
pe

rie
nc

e,
 m

ot
iv

at
io

ns
 a

nd
 p

er
so

na
l 

ris
k-

ta
ki

ng

Fr
om

 th
e 

in
te

rv
ie

w
s, 

di
ffe

re
nt

 to
pi

cs
 e

m
er

ge
d 

as
 m

ot
iv

es
 to

 
pa

rt
ic

ip
at

e 
in

 fr
ee

rid
in

g:
 c

ha
lle

ng
e,

 e
xp

er
ie

nc
in

g 
na

tu
re

, t
he

 
co

un
te

rb
al

an
ce

 to
 e

ve
ry

da
y 

lif
e,

 a
nd

 m
ov

in
g 

fro
m

 re
st

ric
tio

ns
 

an
d 

fri
en

ds
. F

re
er

id
es

 d
id

 n
ot

 p
ar

tic
ip

at
e 

in
 se

ek
in

g 
ou

t d
an

ge
r-

ou
s s

itu
at

io
ns

. P
ar

tic
ip

an
ts

 re
po

rt
ed

 d
iff

er
en

t f
ac

to
rs

 to
 m

an
ag

e 
th

e 
ris

k:
 p

la
nn

in
g,

 in
ve

st
ig

at
in

g 
th

e 
co

nd
iti

on
s, 

kn
ow

le
dg

e 
an

d 
ex

pe
rie

nc
e.

Be
ka

ro
gl

u 
an

d 
Bo

zo
 

[3
2]

N
 =

 2
02

 m
al

e 
an

d 
fe

m
al

e
(b

as
e 

ju
m

pi
ng

, c
av

e 
di

vi
ng

, 
40

 m
 d

ee
p 

di
ve

,
ki

te
su

rfi
ng

, h
ig

h-
le

ve
l m

ou
n-

ta
in

ee
rin

g,
 m

ou
nt

ai
n 

bi
ki

ng
, 

pa
ra

gl
id

in
g,

 ra
lly

in
g,

 ra
fti

ng
, 

ro
ck

 c
lim

bi
ng

, s
ky

di
vi

ng
, a

nd
 

sn
ow

bo
ar

di
ng

)
ag

e:
 2

4.
8 

±
 4

.8
 y

rs

Tu
rk

ey
Ex

am
in

e 
th

e 
as

so
ci

at
io

n 
be

tw
ee

n 
at

ta
ch

m
en

t s
ty

le
s 

an
d 

em
ot

io
n 

re
gu

la
tio

n 
st

ra
t-

eg
ie

s, 
w

hi
ch

 a
ffe

ct
 h

ea
lth

 
be

ha
vi

ou
rs

, b
y 

co
m

pa
rin

g 
pa

rt
ic

ip
an

ts
 in

vo
lv

ed
 in

 
hi

gh
-r

isk
 sp

or
ts

 a
nd

 a
 c

on
tr

ol
 

gr
ou

p.

Ex
pe

rie
nc

es
 in

 C
lo

se
 R

el
at

io
ns

hi
ps

; D
iffi

cu
lty

 
of

 E
m

ot
io

n 
Re

gu
la

tio
n

H
ea

lth
 P

ro
m

ot
in

g 
Li

fe
st

yl
e 

Pr
ofi

le

La
ck

 o
f a

w
ar

en
es

s a
bo

ut
 e

m
ot

io
ns

 a
nd

 la
ck

 o
f g

oa
ls 

w
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were developed in the US, while one was conducted in 
China. The extracted studies can be categorized into 
domains based on motives, emotions or quality of expe-
rience [5, 23, 25, 27–29, 31, 35–37, 39–42, 46–51], per-
sonality [24, 30, 34, 43, 52–54] or psychological profile 
[26, 32, 33, 38, 55–57]. One study focused on the affective 
aspect of extreme sport sports [44], while a single study 
was centered on gender equity [45]. Two studies investi-
gated the group values of extreme sports using a social 
approach [58, 59].

Table  2 highlights the theoretical background of each 
study. The theory of sensation seeking was used as a 
framework to develop some of the studies included in 
this review [23, 24, 30, 34, 37, 41, 42, 49, 50]. The quality 
of the experience explained by the flow theory was also 
relevant to define the characteristics of participation in 
extreme sports [29, 36, 40, 47, 51, 60]. Studies included in 
the current review followed qualitative and quantitative 
methods, as shown in Supplementary Table 1.

Results of sources of evidence
The studies included in the present review reported 
two types of approaches: social and individual, as repre-
sented in Fig. 2. The social perspective is based on how 
the values inherent to an extreme sport influence the 
participant behaviour. Based on group values approach, 
climbers [58] and freeriders [59] assumed that risk-taking 
was associated with credibility and peer-recognition. This 
association is, in turn, mediated by the skill level. In addi-
tion, participation in extreme sports tends to offer fewer 
barriers to women participation [45]. The relationships 
between extreme sports participants are positive and 
stable [44]. At the individual level, participants reported 
motives to participate in extreme sports and also multiple 
sensations. These are connecting with the flow or quality 
of experience [29, 40, 51, 60]. Among males, the quality 
of experience was determined by leisure involvement, 
whilst, in female participants, centrality and self-expres-
sion were decisive for the experience [29]. The reasons 
and feelings are related to the personality or psychology 
profile of participants. Overall, extreme sport partici-
pants demonstrate emotional stability, conscientiousness, 
energy, novelty-seeking, self-directness, adventurous 
profile, self-control, organization, openness, agreeable-
ness and, grit. Studies that examined psychological pro-
files found compensation, androgynous, somatic anxiety, 
self-control, health-promoting behaviors, relevant coping 
strategies such as positive, reframing, acceptance, instru-
mental support, denial, venting and substance use, anhe-
donia, craving and self-confidence as predominant in 
extreme sport participants.

Discussion
This review presents an overview of relevant literature 
investigating the motives, emotions and personal char-
acteristics of participation in extreme sports. The stud-
ies indicated a notable upsurge in academic work in the 
field of extreme sports since 2000, suggesting a growing 
interest in the area. At the individual level, multifaceted 
motives and sensations explained the involvement in 
extreme sports and related to personal characteristics. 
The flow or quality of experience was recognized as a key 
determinant in the way specific situations are perceived. 
This notion was also influenced by sex. Studies that 
examined the main characteristics within extreme sports 
culture (i.e. group level) noted that risk-taking is inherent 
to these activities, and it is justified as a representation 
of credibility, social status and peer recognition. Partici-
pants also mentioned that risk-taking and skill level are 
related. Theories about sensation seeking and personality 
traits were often reported to justify the characteristics of 
participants. However, this theoretical background tends 
to explain the motives for participation as an exclusive 
desire for risk, danger or thrills, ignoring extreme sports 
benefits or positive issues. Different questionnaires and 
qualitative approaches were used to examine motives, 
personality traits and main characteristics of extreme 
sports.

The results of the current review showed there is no 
unique profile of extreme sport participants. The studies 
also show that different motives, personality traits, and 
sensations explain participation in extreme sports. The 
sensation-seeking theory assumes that extreme sports 
individuals constantly explore risk, adverse or novel expe-
riences [61]. Based on this background, different scales 
were developed to explore the participation of individu-
als in extreme sport activities [61–63]. The focus on risk-
based theories tends to classify participants as unhealthy 
or with deviant traits and, consequently, ignore the ben-
efits of extreme sports [57, 60]. Other perspectives also 
mention the association of fear and anxiety with partici-
pation in extreme sports [64, 65]. The positive aspects 
of involvement in extreme sports were also identified 
in several studies [24, 30, 31, 34]. The emotional style of 
79 male and female BASE jumpers was characterized by 
risk-taking, self-direction and persistence [34]. In a sepa-
rate investigation involving interviews with 40 freerides, 
evidence suggests that the main motives to participate in 
extreme sports were contact with nature, the counterbal-
ance to everyday life, and moving from restrictions and 
friends [31]. Additionally, the freerides used different 
strategies to control the risk (e.g. planning the conditions 
of activity) [31]. However, it is argued that risk-taking 
is an inherent characteristic of extreme sports. It could 
potentiate numerous benefits, such as emotional stability, 
conscientiousness, energy [52], pleasure, happiness [25, 
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qu

e 
fo

cu
se

s o
n 

th
e 

in
te

rp
re

ta
tio

n 
of

 a
n 

ac
tu

al
 e

ve
nt

 to
 e

xa
m

in
e 

th
e 

na
tu

re
 o

f a
 sp

ec
ifi

c 
ex

pe
rie

nc
e.

 C
on

sid
er

in
g 

th
e 

co
nt

ex
t o

f e
xt

re
m

e 
sp

or
ts

, s
ix

 d
iff

er
en

t 
co

nt
ex

ts
 o

f f
re

ed
om

 w
er

e 
co

ns
id

er
ed

: m
ov

em
en

t, 
le

tt
in

g 
go

 o
f t

he
 n

ee
d 

fo
r c

on
tr

ol
, r

el
ea

se
 fr

om
 fe

ar
, c

ho
ic

e 
an

d 
pe

rs
on

al
 re

sp
on

sib
ili

ty
 b

ei
ng

 a
t o

ne
.

H
ei

re
ne

 e
t 

al
. [

58
]

W
ith

dr
aw

al
 st

at
es

 
as

so
ci

at
ed

 w
ith

 
ad

di
ct

io
n

St
at

es
 o

f a
nh

ed
on

ia
, c

ra
vi

ng
, a

nd
 n

eg
at

iv
e 

eff
ec

ts
 w

er
e 

ex
am

in
ed

 in
 ro

ck
 c

lim
be

r p
ar

tic
ip

an
ts

. A
nh

ed
on

ia
 is

 d
efi

ne
d 

as
 a

 n
eg

at
iv

e
m

oo
d 

st
at

e 
an

d 
a 

di
m

in
ish

ed
 in

te
re

st
/p

le
as

ur
e 

to
 re

w
ar

d 
st

im
ul

us
. C

ra
vi

ng
 c

or
re

sp
on

ds
 to

 e
xt

re
m

e 
m

ot
iv

at
io

na
l l

ev
el

s t
o 

ex
pe

rim
en

t w
ith

 th
e 

eff
ec

ts
 o

f d
ru

g.
 E

x-
am

pl
es

 o
f a

dv
er

se
 e

ffe
ct

s a
re

, f
or

 e
xa

m
pl

e,
 st

re
ss

 a
nd

 u
nh

ap
pi

ne
ss

.
Ch

an
g 

[2
9]

Fl
ow

 o
r o

pt
im

al
 

ex
pe

rie
nc

e 
th

eo
ry

O
pt

im
al

 e
xp

er
ie

nc
e 

is 
ch

ar
ac

te
riz

ed
 b

y 
ch

al
le

ng
es

 (o
pp

or
tu

ni
tie

s)
 a

nd
 sk

ill
s (

ca
pa

bi
lit

ie
s)

. T
o 

m
ai

nt
ai

n 
th

e 
flo

w
 o

f t
he

 e
xp

er
ie

nc
e,

 p
ar

tic
ip

an
ts

 a
re

 c
on

st
an

tly
 lo

ok
in

g 
fo

r 
ch

al
le

ng
in

g 
sit

ua
tio

ns
 to

 re
fin

e 
th

ei
r s

ki
lls

. T
he

 m
od

el
 p

ro
po

se
d 

es
ta

bl
ish

es
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
pe

ak
 fl

ow
 e

xp
er

ie
nc

e,
 p

la
te

au
 fl

ow
 e

xp
er

ie
nc

e,
 fl

ow
 e

xp
er

ie
nc

e 
an

d 
at

ta
ch

m
en

t.
M

on
as

te
-

rio
 e

t a
l. 

[3
0]

Ps
yc

ho
bi

ol
og

y 
pr

ofi
le

Th
is 

st
ud

y 
ex

am
in

ed
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
tr

ai
ts

 a
nd

 si
tu

at
io

ns
 w

ith
 st

re
ss

 o
r d

ec
isi

on
-m

ak
in

g.
 S

tr
es

s i
s a

ss
oc

ia
te

d 
w

ith
 tw

o 
ne

ur
ob

io
lo

gi
ca

l s
ys

te
m

s: 
H

yp
ot

ha
la

m
-

ic
-p

itu
ita

ry
-a

dr
en

al
 (r

es
po

ns
ib

le
 fo

r r
el

ea
sin

g 
co

rt
iso

l) 
an

d 
sy

m
pa

th
et

ic
-a

dr
en

al
 m

ed
ul

la
ry

 a
xi

s (
re

sp
on

sib
le

 fo
r r

el
ea

sin
g 

no
re

pi
ne

ph
rin

e.
 S

al
iv

ar
y 

co
rt

iso
l a

nd
 a

lp
ha

-
am

yl
as

e 
ar

e 
in

di
ca

to
rs

 c
om

m
on

ly
 a

ss
oc

ia
te

d 
w

ith
 th

e 
hy

po
th

al
am

ic
-p

itu
ita

ry
-a

dr
en

al
 a

nd
 sy

m
pa

th
et

ic
-a

dr
en

al
 m

ed
ul

la
ry

 a
xe

s, 
re

sp
ec

tiv
el

y. 
H

ig
he

r n
ov

el
ty

 se
ek

in
g 

an
d 

lo
w

 le
ve

ls 
of

 h
ar

m
 a

vo
id

an
ce

 w
er

e 
as

so
ci

at
ed

 w
ith

 lo
w

er
 c

or
tis

ol
 le

ve
ls.

 In
 c

on
tr

as
t, 

lo
w

 c
or

tis
ol

 le
ve

ls 
w

er
e 

ap
pa

re
nt

 in
 p

ar
tic

ip
an

ts
 d

ep
en

de
nt

 o
n 

re
w

ar
ds

.
Br

ym
er

 
an

d 
Sc

h-
w

ei
tz

er
 [5

]

H
er

m
en

eu
tic

 
ph

en
om

en
ol

og
y 

in
 

re
se

ar
ch

Th
is 

te
ch

ni
qu

e 
fo

cu
se

s o
n 

th
e 

in
te

rp
re

ta
tio

n 
of

 a
 re

al
 e

ve
nt

 to
 e

xa
m

in
e 

th
e 

na
tu

re
 o

f a
 sp

ec
ifi

c 
ex

pe
rie

nc
e.

Fr
üh

au
f e

t 
al

. [
31

]
Ri

sk
-t

ak
in

g 
be

ha
vi

ou
r

Ri
sk

 h
as

 tw
o 

or
th

og
on

al
 fa

ct
or

s: 
ris

k 
an

d 
pr

ev
en

tiv
e 

be
ha

vi
ou

rs
. B

ot
h 

as
pe

ct
s a

re
 re

la
te

d 
to

 p
ar

tic
ip

at
io

n 
in

 ri
sk

 sp
or

ts
. R

isk
-t

ak
in

g 
is 

no
t p

sy
ch

op
at

ho
lo

gy
 a

nd
 h

as
 fo

ur
 

m
ai

n 
to

pi
cs

: c
on

te
xt

, c
ha

lle
ng

e,
 su

ffe
rin

g,
 a

nd
 o

th
er

 p
eo

pl
e.

Be
ka

ro
gl

u 
an

d 
Bo

zo
 

[3
2]

At
ta

ch
m

en
t s

ty
le

At
ta

ch
m

en
t l

in
ks

 c
on

sis
te

nc
y 

an
d 

pe
rs

ist
en

ce
 b

et
w

ee
n 

th
e 

yo
ut

h 
an

d 
th

e 
ca

re
gi

ve
r. 

In
se

cu
re

 a
tt

ac
hm

en
t (

an
xi

ou
s a

nd
 a

vo
id

 a
tt

ac
hm

en
t s

ty
le

s)
 w

as
 a

ss
oc

ia
te

d 
w

ith
 

he
al

th
-r

isk
 b

eh
av

io
ur

s.
Em

ot
io

n 
re

gu
la

tio
n 

st
ra

te
gi

es
Em

ot
io

n 
re

gu
la

tio
n 

is 
m

od
ify

in
g 

em
ot

io
na

l r
ea

ct
io

ns
 a

nd
 c

op
in

g 
st

ra
te

gi
es

 to
 m

an
ag

e 
th

e 
em

ot
io

na
l e

xp
er

ie
nc

e.

Kr
o-

ko
sz

 a
nd

 
Jo

ch
im

ek
 

[3
3]

Em
ot

io
n 

re
gu

la
tio

n 
st

ra
te

gi
es

Em
ot

io
n 

re
gu

la
tio

n 
co

rre
sp

on
ds

 to
 th

e 
m

od
ifi

ca
tio

n 
of

 e
m

ot
io

na
l r

ea
ct

io
ns

 a
nd

 c
op

in
g 

st
ra

te
gi

es
 u

se
d 

to
 m

an
ag

e 
th

e 
em

ot
io

na
l e

xp
er

ie
nc

e.

Co
pi

ng
 st

ra
te

gi
es

Co
pi

ng
 st

ra
te

gi
es

 h
as

 tw
o 

m
ai

n 
fu

nc
tio

ns
: r

eg
ul

at
or

y 
an

d 
in

st
ru

m
en

ta
l. 

Re
gu

la
to

ry
 a

nd
 in

st
ru

m
en

ta
l p

ar
ts

 a
re

 a
ss

oc
ia

te
d 

w
ith

 c
on

ce
nt

ra
tio

n 
on

 e
m

ot
io

ns
 a

nd
 p

ro
b-

le
m

s, 
re

sp
ec

tiv
el

y. 
Af

te
r, 

th
e 

av
oi

da
nc

e 
st

yl
e 

w
as

 a
lso

 d
efi

ne
d 

as
 a

 c
op

in
g 

st
ra

te
gy

.
M

on
as

te
-

rio
 e

t a
l. 

[3
4]

Pe
rs

on
al

ity
St

ud
ie

s r
eg

ar
di

ng
 h

ig
h-

ris
k 

sp
or

ts
 fo

cu
se

d 
un

iq
ue

ly
 o

n 
on

e 
pe

rs
on

al
ity

 in
di

ca
to

r (
se

ns
at

io
n-

se
ek

in
g)

. T
w

o 
co

m
po

ne
nt

s o
f p

er
so

na
lit

y 
w

er
e 

co
ns

id
er

ed
: t

em
pe

ra
m

en
t 

an
d 

ch
ar

ac
te

r. 
Te

m
pe

ra
m

en
t r

ef
er

s t
o 

he
re

di
ta

bl
e,

 st
ab

le
, i

nd
ep

en
de

nt
 e

m
ot

io
ns

 (n
ov

el
ty

 se
ek

in
g,

 h
ar

m
 a

vo
id

an
ce

, r
ew

ar
d 

de
pe

nd
en

ce
, c

ha
ra

ct
er

). 
Ch

ar
ac

te
r i

s d
et

er
-

m
in

ed
 b

y 
in

di
vi

du
al

 g
oa

ls 
an

d 
va

lu
es

, w
hi

ch
 a

re
 in

flu
en

ce
d 

by
 le

ar
ni

ng
 o

r s
oc

ia
l a

sp
ec

ts
 (s

el
f-d

ire
ct

ne
ss

, c
oo

pe
ra

tiv
en

es
s, 

se
lf-

tr
an

sc
en

de
nc

e)
. I

t w
as

 h
yp

ot
he

siz
ed

 th
at

 
BA

SE
 ju

m
pe

rs
 h

ad
 h

ig
he

r l
ev

el
s o

f n
ov

el
 se

ek
in

g 
an

d 
lo

w
 h

ar
m

 a
vo

id
an

ce
 sc

or
es

.

Ta
bl

e 
2 

(c
on

tin
ue

d)
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St
ud

y
Th

eo
re

tic
al

 b
ac

k-
gr

ou
nd

 D
et

er
m

i-
na

nt
 c

on
ce

pt
s

Ex
pl

an
at

io
n

Ra
ue

 e
t a

l. 
[3

5]
Th

e 
ro

le
 o

f f
ee

lin
gs

 
w

he
n 

ju
dg

in
g 

ris
ks

Th
e 

de
ci

sio
ns

 o
f e

xt
re

m
e 

sp
or

ts
 p

ar
tic

ip
an

ts
 a

re
 a

ffe
ct

ed
 b

y 
tw

o 
fa

ct
or

s: 
pr

io
r e

xp
er

ie
nc

e 
or

 sp
ec

ifi
c 

st
at

es
 d

ur
in

g 
in

ex
pe

rie
nc

ed
 si

tu
at

io
ns

. I
n 

ot
he

r w
or

ds
, d

ec
isi

on
s i

n 
hi

gh
-r

isk
 sp

or
ts

 a
re

 b
as

ed
 o

n 
aff

ec
tiv

e-
in

tu
iti

ve
 st

at
es

 (d
ec

isi
on

s o
n 

ex
pe

rie
nc

e)
 a

nd
 a

ffe
ct

iv
e,

 p
hy

sic
al

 st
at

es
 (d

ec
isi

on
s b

as
ed

 o
n 

in
-m

om
en

t e
m

ot
io

ns
).

Th
e 

ro
le

 o
f p

hy
sic

al
 

ac
tiv

ity
 w

he
n 

ju
dg

-
in

g 
ris

ks
 –

 e
m

bo
di

-
m

en
t t

he
or

y

Th
is 

ap
pr

oa
ch

 e
st

ab
lis

he
s t

he
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
co

gn
iti

ve
, a

ffe
ct

iv
e 

an
d 

ph
ys

ic
al

 p
ro

ce
ss

es
. P

ar
tic

ip
at

io
n 

in
 p

hy
sic

al
 e

xe
rc

ise
 (i

.e
., e

xt
re

m
e 

sp
or

ts
) s

tim
ul

at
es

 e
nd

or
-

ph
in

s, 
w

hi
ch

 c
au

se
 a

 p
os

iti
ve

 m
oo

d 
an

d 
re

du
ce

 a
nx

ie
ty

. P
os

iti
ve

 m
oo

d 
is 

as
so

ci
at

ed
 w

ith
 lo

w
er

 ri
sk

 p
er

ce
pt

io
n 

an
d,

 c
on

se
qu

en
tly

, m
or

e 
ris

k-
ta

ki
ng

 b
eh

av
io

ur
.

La
ng

s-
et

h 
an

d 
Sa

lv
es

en
 

[5
9]

Ri
sk

 ta
ki

ng
 b

as
ed

 o
n 

a 
cu

ltu
ra

l a
pp

ro
ac

h
Th

e 
m

an
us

cr
ip

t f
oc

us
ed

 o
n 

sy
m

bo
lic

 c
ap

ita
l –

 re
co

gn
iti

on
 a

nd
 p

re
st

ig
e.

H
et

la
nd

 e
t 

al
. [

36
]

Th
e 

fe
el

in
gs

 o
f s

ki
ll 

de
ve

lo
pm

en
t

Th
e 

sk
ill

 d
ev

el
op

m
en

t i
s b

as
ed

 o
n 

di
ffe

re
nt

 th
eo

rie
s: 

eu
da

im
on

ic
 id

en
tit

y, 
flo

w
, s

el
f-d

et
er

m
in

at
io

n 
an

d 
fu

nc
tio

na
l w

el
lb

ei
ng

 a
pp

ro
ac

he
s. 

Ac
co

rd
in

g 
to

 th
e 

eu
da

im
on

ic
 

th
eo

ry
, p

eo
pl

e 
ha

ve
 g

oo
d 

fe
el

in
gs

 w
he

n 
th

ey
 a

tt
ai

n 
th

ei
r b

es
t. 

Th
e 

flo
w

 th
eo

ry
 h

ig
hl

ig
ht

s t
hr

ee
 n

ec
es

sa
ry

 c
on

di
tio

ns
: b

al
an

ce
 b

et
w

ee
n 

ch
al

le
ng

es
 p

ro
po

se
d 

an
d 

sk
ill

s, 
cl

ea
r g

oa
ls 

an
d 

im
m

ed
ia

te
 fe

ed
ba

ck
. S

el
f-d

et
er

m
in

at
io

n 
th

eo
ry

 a
ss

um
es

 th
at

 p
ar

tic
ip

an
ts

 a
re

 in
tr

in
sic

al
ly

 m
ot

iv
at

ed
, s

at
isf

yi
ng

 th
re

e 
ba

sic
 n

ee
ds

: c
om

pe
te

nc
y, 

se
lf-

de
te

rm
in

at
io

n 
(a

ut
on

om
y)

 a
nd

 fe
el

in
g 

re
la

te
d.

 T
he

 fu
nc

tio
na

l w
el

lb
ei

ng
 a

pp
ro

ac
h 

ex
pl

ai
ns

 th
e 

st
ru

ct
ur

al
, f

un
ct

io
na

l a
nd

 m
ot

iv
at

io
na

l f
ee

lin
gs

 a
ss

oc
ia

te
d 

w
ith

 sp
ec

ifi
c 

ac
tiv

iti
es

.
M

on
as

-
te

rio
 a

nd
 

Cl
on

in
ge

r 
[5

4]

Se
lf-

tr
an

sc
en

de
nc

e 
th

eo
ry

Se
lf-

tr
an

sc
en

de
nc

e 
is 

de
fin

ed
 a

s “
di

re
ct

 p
er

ce
pt

io
n 

of
 p

ar
tic

ip
at

io
n 

in
 so

m
et

hi
ng

 g
re

at
er

 th
an

 o
ne

’s 
se

lf
or

 p
er

ha
ps

 e
ve

n 
so

m
et

hi
ng

 b
ou

nd
le

ss
”.

Th
is 

fe
el

in
g 

is 
re

la
te

d 
to

 te
am

-w
or

k,
 c

oo
pe

ra
tio

n,
 sa

tis
fa

ct
io

n 
an

d 
al

tr
ui

sm
.

H
et

la
nd

 e
t 

al
. [

48
]

Fu
nc

tio
na

l w
el

lb
e-

in
g 

ap
pr

oa
ch

Th
e 

m
an

us
cr

ip
t c

rit
ic

iz
es

 th
e 

flo
w

 th
eo

ry
 a

nd
 se

pa
ra

te
s t

he
 fe

el
in

gs
 o

f p
le

as
ur

e 
an

d 
in

te
re

st
. P

le
as

ur
e 

an
d 

in
te

re
st

 w
er

e 
as

so
ci

at
ed

 w
ith

 st
ab

ili
ty

 a
nd

 c
ha

ng
e,

 re
sp

ec
-

tiv
el

y. 
Th

e 
fu

nc
tio

na
l w

el
lb

ei
ng

 a
pp

ro
ac

h 
di

st
in

gu
ish

ed
 m

om
en

ta
ry

 e
m

ot
io

ns
 a

nd
 th

e 
ov

er
al

l e
xp

er
ie

nc
e 

of
 th

e 
flo

w
.

Bo
yd

 [4
9]

M
ot

iv
at

io
n 

in
 

ex
tr

em
e 

sp
or

ts
Pa

rt
ic

ip
at

io
n 

in
 e

xt
re

m
e 

sp
or

ts
 h

as
 b

ee
n 

as
so

ci
at

ed
 w

ith
 in

tr
in

sic
 m

ot
iv

at
io

n,
 m

or
e 

pr
ec

ise
ly

, s
el

f-e
ffi

ca
cy

. G
oa

l o
rie

nt
at

io
n 

is 
al

so
 a

 d
et

er
m

in
an

t f
or

 h
ig

h-
ris

k 
sp

or
ts

 
sin

ce
 it

 a
llo

w
s f

or
 d

efi
ni

ng
 c

om
pe

te
nc

e 
an

d 
su

cc
es

s w
ith

in
 th

e 
sp

or
t. 

Ta
sk

 o
rie

nt
at

io
n 

is 
as

so
ci

at
ed

 w
ith

 ta
sk

 re
al

iz
at

io
n,

 p
er

so
na

l i
m

pr
ov

em
en

t a
nd

 sk
ill

 d
ev

el
op

m
en

t. 
Eg

o 
or

ie
nt

at
io

n,
 in

di
vi

du
al

 a
bi

lit
y 

an
d 

pe
rc

ei
ve

d 
su

cc
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47], self-expression [29], resilience [30], experience of 
nature [31], and self-organization [53]. In addition, inter-
views conducted in extreme sport participants revealed 
that fear is a natural characteristic of extreme sports and 
is related to achieving a personal sense of mastery [27], 
as opposed to being viewed as a negative consequence of 
participation in extreme sports.

The reversal theory is based on meta-motivational 
states, which explains many motives and sensations in 
the current review. These psychological aspects can vary 
before, during or after the extreme event [25, 30, 47]. In 
the context of extreme sports, telic and paramedic states 
emerged from the reversal theory [5]. Goal-oriented 
and low arousal levels characterized telic states, whilst 
paratenic states correspond to arousal-seeking and natu-
ral activities. During a telic state, high arousal levels could 
impact the appearance of anxiety and fear, although fear 
can potentiate benefits in participation in extreme sports 
[27]. In contrast, high arousal levels in a paratenic state 
are synonymous with excitement [5]. The motives and 
sensations resulting from participation in extreme sports 
are influenced by the flow or quality of experience [29, 40, 
51, 60]. Flow experience is a subjective state when partic-
ipants are intrinsically committed to the task [66]. During 

participation in extreme sports, diverse flow states are 
experienced and are determined by arousal, skill lev-
els, challenge and focus [67]. The convergence between 
reversal theory and flow experience is that extreme sport 
individuals reported telic and paratenic flows [67]. Telic 
flow represents challenging activities, while paratenic 
flow corresponds to enjoyable and exciting activities [5]. 
The combination of both theories seem reasonable for 
understanding the multiple motives, sensations and per-
sonality traits of participation in extreme sports.

Recent narrative reviews criticized traditional theo-
ries since they interpret individuals and the environ-
ment as separate systems [68–70]. Individual behaviours 
are explained by the interaction between the environ-
ment (i.e. social, physical, and cultural) and partici-
pants [71]. These behaviours are modelled by decisive 
individual features that are responsible for perceptions, 
decision-making, actions and cognitions (i.e. individual, 
task and environment constraints) as well as the percep-
tion of information retrieved from the environment (i.e. 
affordances) [69]. This dynamic approach also explains 
the variability of motives and emotions mentioned by 
extreme sports participants since the constraints and 
perceptions of the environment determine a particular 

Fig. 2  Scopes of physiological variables in extreme sport participants
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behaviour. Nevertheless, changes in meta motivational 
states postulated by reversal theory are influenced by 
environmental factors [1]. Future studies that include 
extreme sport participants and examine motives, emo-
tions and personal characteristics should consider spe-
cific situations and contexts.

The current review has limitations that should be rec-
ognized. The studies included in the present review were 
written solely in English. The current review focused 
exclusively on the motives, emotions and personal char-
acteristics of individuals involved in extreme sports. The 
studies included also presented limitations, particularly 
samples of participants involved in different extreme 
sports. Additional details regarding the characteristics of 
sports need to be reported. For example, in future stud-
ies, it is central to know whether the rock climbers used 
ropes. The age of the samples was widely variable, which 
in turn may have an impact on participants’ perceptions 
regarding extreme sports participation. These details 
need further consideration to generalize the findings for 
a specific extreme sport.

In summary, extreme sports are often interpreted as 
unfavorable in terms of personal or social development. 
Traditional theories interpret extreme sports individuals 
as an asymmetric organism since they focus exclusively 
on personal traits or risk-seeking [68, 72]. Consequently, 
the positive aspects of participation in extreme sports are 
often neglected. The present review highlights that par-
ticipants tend to report various emotions, motives and 
benefits associated with participation in extreme sports. 
Even aspects related to extreme sports, typically inter-
preted as harmful, such as fear or risk, could potentiate 
positive benefits, such as planning the activities or per-
sistence. The practice of extreme sports should not be 
neglected or discouraged. Although different theoretical 
approaches have been identified to study extreme sports 
participation, the reversal theory proposes alternative 
emotions and motives which are influenced by external 
variables. This theory explains the multiple motives and 
sensations extracted in the current review and highlights 
the ecological dynamic approach, emphasizing the inter-
action between individuals and the environment.
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